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BIIJIMB BIOCTUMYJIATOPIB CTUMIIO TA PETOIVIAHT
HA MPOAYKTUBHICTb AYMEHIO APOI'O

Hocnimkeno BruB GioctumyistopiB Ctumno ta Peromnant Ha (opMyBaHHS BPOXKAWHOCTI SUMEHIO SPOro0 B yMOBax
ITiBgennoro Creny Ykpainu. IToka3aHo, 10 6iOCTUMYIJISTOPH MiJBUIIYBAIN HOJBOBY CXOXKICTh, CTUMYJIOBAIH HAKOMWYCHHS
Giomacu Ta popmyBaHHs GiYHUX TMaroHiB. BoxHouac cipusiin popMyBaHHIO (hOTOACHMUISLIIHOT HOBEPXHI MOCIBIB SUMEHIO, HA
IO BKa3ye 3pOCTaHHS IHIEKCY JHMCTOBOI IMOBEPXHI NPOTATOM Bererauii. 3acTocyBaHHS OiOCTHMYJATOpIB B TEXHOJOTIi
BHPOILYBaHHS STIMEHIO sIpOT0 30UIbITyBaNIO OioNoriuHy BpokaiiHicTs Ha 10-13 %.

Kurouogi ciioBa: Giocrumyisitopu, Peromnant, CTUMIO, SYMiHB SIpHUid, BpoXkaliHiCTh, poToacHMULILIHHNIN anapar.

IMocTaHoBKka npodJaeMu. SuMiHb SPUN HANEKHUTD 10 TMPOBIIHUX 3epHOPYPAKHUX KYIBTYP
B YKpaiHi 1 32 MOCIBHOIO IUIOIICI0 Ta BAJIOBMM 300pOM 3aliMa€ Ipyre MicCIe Micis O3UMOi
NIIEHUI. 32 BUCOKOI MOTEHIINHOI 3€pPHOBOI MPOXYKTHBHOCTI Cy4yacHHX cOpTiB (6mm3bko 90
1/ra), CEpelHiil pPIBEHb BPOXKAWMHOCTI SYMEHIO 3aJUIIAETHCS HHU3BKHM, HECTAOUTHhHUM 3
KOJIMBAaHHSM B MEKaxX POKIB ITiJl BIVIMBOM Pi3HOMaHITHUX (akTopiB — 10 40 % 1 Oiibiie.

[liBnenanii Cten YKpaiHU XapaKTEpHU3YEThCS HECTIMKUM 1 HEIOCTATHIM 3BOJIOKCHHSIM,
BUCOKMMHU JITHIMH TEMIIEpaTypaMH, 3acOJICHICTIO YacTWHU TpyHTIB. [loctiiiHo niroumit
KOMITJIEKC ab10TUYHUX (DaKTOpIB HETaTUBHO BIUIMBAE HA PICT 1 PO3BUTOK KOPEHEBOI CHUCTEMH,
¢dopmyBaHHS (HOTOCHHTETHYHOTO amapaTy POCIMH, a TaKOXX Ha TPUBAIICTh 1 €()EKTUBHICTDH
Horo (yHKIIIOHYBaHHs, CYTTEBO B3HIKYE IPOAYKTUBHICTH KYJIBTYp Ta TMOTIPIIYE SKICTh
npoaykmii [1]. Bupimenns 1miei npoOiieMH MOXKIUBE NUIIXOM pO3POOKHM HOBHX Ta
YIOCKOHAJICHHS ICHYIOUMX €JIEMEHTIB TEXHOJIOT1i BHUPOIIYBaHHS SYMEHIO, B TOMY YHCII 1 3a
paxyHOK 3aCTOCYBaHHSI METaOOJIYHUX MpenapartiB i PEryisnii pocTOBUX 1 MPOTYKIIHHUX
nporeciB. Tak, 3rimHo 3 aepkaBHor [Iporpamoro “3epHo Ykpainu — 2015”7 30imbIneHHS
BAJIOBOTO BUPOOHUIITBA 3€pHA SUMEHIO SPOr0 10 Maibke 8§ MIIH T CTa€ MOXIJIMBUM IIPH
3aCTOCYBaHHI PETYJIATOPIB POCTY, fAKI IMOCHIIOIOTH CTIHKICTh POCIWH 10 Aii a0l0THYHUX
daxTopis [2, 3].

AHaJii3 OCTaHHIX J0cigxKeHb i myOaikauniii. Pe3ynpTaTl JOCTIIKEHb y KYJIbTYpI in Vitro
BKa3yIOTh Ha TO3UTHBHUN BIUIMB CTUMYJATOPIB pocTy pociuH Perommant ta CtUmmo Ha
dbopmyBaHHS KOpeHeBoi cuctemu xmenro [4]. [IpeacraBneHa copToBa crienu(igHICTh MIIEHUIT
03MMOi Ta S[UMEHIO SPOr0 Ha Jil0 OIOCTUMYJISATOPIB, BHUKOPUCTAHHS SIKUX 301JIBIIYBAIO
BPOXKANHICTh KyNbTYyp BiAmoBigHO Ha 4-5 Ta 6-10 % [5]. HochimkeHo BIUIMB MEPeArnociBHOT
00poOKH HaCiHHS peryisTopaMu pocty pociimH Ctumno, PeroriaHt Ha HakomW4YeHHS OMil y
HacinHi Lupinus albus L. [6], Ta ByrneBoaiB y auctkax [7]. Bcranomneno, mo Ctummo Ta
PeromnanT BusIBISIM 0103aXMCHI BJIACTHBOCTI, MOCWIIOBAIHM POCTOBI MPOIECH, AKTUBYBAIH
yTBOpeHHs1 0000BO-pr306ianbpHOrO cUMOi03Yy [8].

Mera i 3aBaanns aociaigxenHsa. Metoro podotu Oyno 3’sacyBaTH BILIMB O10CTUMYJISTOPIB
Crumno Ta Peromnant Ha pocToBi mpouecH, (GopMyBaHHS (OTOACUMUIALINHOIO amapary Tta
010J10T1YHY BpOXKaHICTh AUMEHIO siporo copTy Anant B ymoBax [liBnennoro Creny YkpaiHu.

Marepiaa i meronuka aocjigxenn. J[ocmia NpoBOIWIN 3 BUKOPUCTAHHSM HACIHHS Ta
pociuH stumeHto sporo (Hordeum sativum J.) copry Anmant B ymMoOBaxX AOCHiJHOTO TOJIsS
THATY (M. Menitorons) B 2015 poui. [IpiOHOAINSHKOBI JOCTIAN 3aKIaJalyd Ha YOpPHO3EMax
NiBJEHHUX HAaHOCHMUX 3 BMICTOM rymycy (3a Tropinum) — 2,6 %, azory (3a KopHpinzom) —
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111,3 wmr/kr, pyxomoro ¢ocdopy (3a UupukoBum) — 153,7 mr/kr, oOmiHHOTO Kaiiro (3a
YupukoBum) — 255 Mr/kr. Po3miiieHHs BapiaHTIB ccTeMaTU4YHe Yy 4-pa30Biil MOBTOPHOCTI.

Hacinns stamenro mepen ciB00or oOpoOsIM 3a cXeMOIo: BapiaHT | — KOHTPOJb, HACIHHS
1HKpycToBaHe po3zunHoM Jlimocamy (5 ™i/m); 2 — HaciHHS mepen CiBOOIO 1HKPYCTYBaju
oioctumymnsaTopom Ctummno (25 mi/t), a BapianT 3 — GiloctumynstopoM Perormant (250 mi/T)
Ha po3unHax Jlinocamy.

bioctumynstopu Ctummno ta Peromnant BupoonunTsa JIT MHTL] «ArpoGioTex» sSBISIOTH
c000I0 KOMITO3WINIMHI MOTi(QYHKIIOHABHI —TperapaTtd, 0103aXHUCHI BJIACTHBOCTI  SKUX
00yMOBJIEHI CHHEPTIHHUM e(PEeKTOM B3a€MOJI1 MPOAYKTIB KUTTEMISILHOCTI B KYJIBTYpl in Vvitro
rpuba-mikpominera Cylindrocarpon obtisiucuilum 680, BuAiIEHOrOo 3 KOPEHEBOi CUCTEMH
KEHBILIEHIO (CyMiIll aMiHOKHUCIIOT, BYTJIEBOIB, KUPHUX KUCIIOT, OJicaxapuaiB, (ITOrOPMOHIB,
MIKpOEJIEMEHTIB) Ta aBEpPCEeKTHHIB — AaHTUMAPA3UTaApHUX MAaKpOJIIAHUX AaHTHUOIOTHKIB,
MPOIYKTIB METa00J113My IPYHTOBOI'O CTpenTomileTy Streptomyces avermitilis [9].

CiBOy mpoBoauiu y A00pe MiArOTOBAaHUI TI'PYHT 3 HOPMOIO BHCIBY 4 MJIH IIT. CXOXKHX
HaciHun/Ta. Ilonmepennuk — kykypyzasa. [lozakopeHeBi oOpoOKM HpOBOAMIM y MiX(pa3zHUN
mepioa KiHEelb KYIIIHHS — TOoYaTKy TpyOKyBaHHs Ta Yy ¢a3y KOJOCIHHS 3 BHKOPHCTAHHIM
pEKOMEHI0BaHUX HOpM i Oioctumynstopa Ctummo — 20 mu/ra ta Perommant — 50 mu/ra.
OOnpuckyBaHHS TOCIBIB MPOBOAWIM Yy BEUIpHIH Yac 3 BUKOPHUCTAHHSM PpaHLEBOTO
o0mpucKyBada 3 HOPMOI BHKOpUCTaHHsS pobodoro pozuuny 300 i/ra (0,03 J'I/MZ). 30upanHs
STYMEHIO SPOTO MPOBENIEHO PYYHUM CITOCOOOM.

Y ¢a3zy NOBHHUX CXOJIB BHU3HAYaJMd IIOJbOBY CXOXICTh HAaciHHA suMeHio. Ilmomry
JMCTKOBOTO amapary BU3HAYaJllM METOJOM BHCIYOK Ta pPO3PAaXOBYBAIHM IHACKC JIMCTOBOI
nosepxHi (IJIIT). Bwmict xmopodiny Bu3Hadamu (IyopoOMETPUYHO 3a JONOMOIoK N-TecTepy
(BupoOHuuTBO AnoHisg, Yara). O0mik 610J10r14HOI BpOXKaHOCTI MOCIBIB SYMEHIO MPOBOJMIH
BIIMIOBIIHO JI0 3arajJlbHONPUHHATUX B arpo6iosiorii MeToaWk. Bu3Hawamu enemMeHTH
010JI0T1YHOT BpOKAaMHOCTI, a caMe: KUIbKICTh NPOAYKTUBHUX creben Ha 1 M, Koe(ILieHT
MPOAYKTHBHOTO KYIIEHHS, KIJIBKICTh 3epeH y Kojoci, macy 1000 HaciHWH, BOJOTICTh HACiHHS,
010JIOTIYHY ypOKaWHICTh, PO3PAXOBYBAIHM TOCHOJAPCHKUI KOCQIIIEHT SIK BITHOIICHHS MacHh
3epHa J10 3araJIbHOI MacH HaJ[36MHOI YaCTHHU MOCIBY neBHOI muiomdi [10].

PesynpTaTtu 1oChiAiB OnpanboBaHO CTATHCTUYHO 3 po3paxyHKoM t-kpurepiro CT'rofeHTa ta
HariMeHIoi ictotHoi pizHUI (HIPgs). Cratuctruny oOpoOKy MPOBEAEHO 13 3aCTOCYBaHHSM
naneni Microsoft Office Excel 2010.

PesyabraTn fochuimkeHHsi Ta iX oOroBopeHHs. BiTum3HsSHI 1o yHKIIOHANBHI
npenapatd Ctumno Ta Peromnant iHTEHCH(DIKYIOTH (i310JIOTIYHI MPOLECH POCTY Ta MOILTY
KIIITUH, [0 BUPAXKAETHCS Y IHTETPATbHOMY POCTI Ta PO3BUTKY POCIUH, IMiJIBUIEHHI CTIHKOCTI
JI0O XBOPOO Ta CTpeciB, 301IbIICHHI BPOKaWHOCTI, MOKPAIICHHI SIKOCTI MPOIYKITii. JlocmiKeHHS
MOKa3au, 110 3a YMOB IEPEANOCiBHOI 0OPOOKHM HACIHHS SYMEHIO OlocTUMYysiTopaMu CTUMIIO
Ta PerormnanT BiporizHo 3pocTana moibpoBa CXOXKicTh Ha 7,8 Ta 4,3 % BianosinHo (Tadm. 1).

Tabmui 1 — [MoboBa €X0kKicTh, KoedillieHT 3arajbHOr0 KyIiHHsA Ta cyxa 6ioMaca sfYMeHI0 Aporo copty Anant y ga3sy
KYILLiHHA 32 yMOB iHKpYycTauii HaciHHA 6iocTumyasaTopamu Ctumno Ta Peroniant

Bapianr
IToka3zauk

KOHTPOJIb CtuMIo Peromnanr
ITonsoBa cxoxicTh, % 83,5+4,3 91,3+4,0* 87,8+3,6*
KoediltieHT KyIieHHs 2,61£0,17 3,38+0,25* 3,15+0,22*
Cyxa maca 100 pocauH, T 104,1+6,6 171,3+9,7* 221,0+14,4*

Ipumitka. TyT Ta gami: * - pi3HUIL iICTOTHA TOPIBHSHO 3 KOHTpoJeM 3a p < 0,05.

Ctumno Ta PerommaHr B pPEeKOMEHIOBAaHMX KOHLEHTpAIliAX IO3WTUBHO BIUIMHYJIM Ha
¢dopMyBaHHSI OIYHMX TAroHiB, MO MIATBEPIKYE 3POCTAaHHSA Koe(illi€HTa 3arajlbHOrO KYIIIHHS
Ha 29,5 ta 20,7 % BIANOBIAHO Ta MOPIBHAHO 3 KOHTPOJIBHHUMHU POCIMHAMH slUMEHIO siporo. Criz
BiI3HAYUTH, 10 JTOCIIKYBaHI 010CTUMYIISITOPY CIIPUSUIN CYTTEBOMY HAKOIIMYEHHIO CyX0i OioMacH
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stameHro. Tak, 3a nii CTIMIo cyxa Maca HaJ3eMHOI YaCTWHH POCIHH SUMEHIO y a3y KymiHHS
3pocna B 1,64 pa3y, a 3a 1ii npenapaty Perornant BigMideHO Maibke ABOpa30BE 3pOCTAHHS CyXOi
MAacH MOPIBHSHO 3 POCIIMHAMHU KOHTPOJIbHUX TIOCIBIB.

Bimomo, 110 yposkalHICTh CITBCHKOTOCMONAPCHKUX KYIBTYp 3aJ€KUTh B aCUMUIALIHHOT
NOBEpXHI TMOCIBIB, BEIMYMHU IX (OTOCUHTETUYHOIO MOTEHLIAady Ta 1HTEHCUBHOCTI
dorocunTesy. Bxke y a3y kyirliHHS, B pe3ynbTaTi akTUBHOTO (JOPMYyBaHHS Oi0Macu pOCIHH,
BIIMIYEHO 3pOCTAaHHS IUIONII JIMCTKOBOI TIOBEPXHI IOCIBIB SUMEHIO IIiJ] BIUIUBOM
TOCTIIHKYBaHUX 010CTUMYIATOPIB (TabI. 2).

Tabms 2 — Bnume mpemapatiB Ctummno Ta Peromnant Ha iHgekc JIMCTOBOI moBepxHi mociBiB (M*m%) Ta BMmict
xy0podinay (yM. 041.) B JIMCTKaX SYMEHIO IPOTO

daza po3BUTKY KOHTPOJIb CrumMno Perommant
Kymerms 0,49+0,06 0,67+0,06 0,75+0,07*
509+3 51943 529+3*
Bixit B TpybKy 2,13+0,11 2,33+0,18 2,41+0,15*
57348 582+6 586+5
KomoCiHHs-BiTitHs 4,08+0,20 4,46+0,25* 4,35+0,19
610£13 634+11* 629+12

Tak, IJIIT mociBiB stameHto y ¢a3y KyIliHHS, HACIHHs sSKoro O0yio oOpobseno Ctummo Ta
PeroruranT, mepeBUIyBaB KOHTPOJIbHI 3HaueHHS Ha 36,7 Ta 53,0 %. 3a mo3akopeHEBOTrO
00po0iTKy pocnuH npemnaparamu Ctummo Ta Perommant y ¢a3y Buxony B Tpyoky IJITT mocisiB
ssaumeHio 3poctaB Ha 9,4 ta 13,1 % mnopiBasiHo 3 IJIIT kxoHTponmbHOTO BapiaHTta. Y mepion
dbopmyBaHHs KoJiocy Ta y ¢asy 1BitiHHs, [JII1 mociBiB ssuMeHto, 10 00poOIIsIIM TTpenapaTaMu
Crumnio ta PeromnaHT, HepeBUINYBaB 3HAYCHHS KOHTPOJIBHOTO BapiaHTa Ha 9,3 Ta 6,6 %
BIJITIOBITHO.

BusHaueHHs1 3arajapHOro BMicTy xiopodiry 3a momomororo N-TecTepy IMOKas3ayio, IIo
npenapatd Ctumno Ta PeromnpanTt cnpusiid akTUBALl MPOLECIB CUHTE3Y Ta HArpOMaJKEHHS
(OTOCHHTETHYHHX TITMEHTIB y JUCTKax SYMEHIO. BHpOIOBX JOCTIIKYBAaHHX TIEPiOAiB
BereTalii Ss’YMEHIO ApOro BMICT XJIOpo(idy B JMCTKax 3pocTaB Ha 2,3-3,9 % 3a ymM0oB 00poOKu
NOCIBiB 010CTUMYIIATOPAMH.

[TpoAyKTUBHICTh POCIMH € KOMILJIEKCHUM TMOKAa3HUKOM [ii Ta B3aeMoii (i3i0NOTiYHHX,
MOP(}OJIOTIYHHX Ta THIIMX O3HAK 1 BIACTHBOCTEH. PiBEHh BPOKAMHOCTI SYMEHIO BH3HAYABCS
1HAMBITyalbHOI MPOAYKTUBHICTIO POCIWH, 5IKa, B CBOIO 4YEpry, 3aJIeKHUTh BiJl aMIUIITyId
KOJIUBaHb KUIBKOCTI NMPOJYKTUBHUX MaroHiB, BUIMOBHEHOCTI kosoca, Macu 1000 HaciHuH. I3
JAaHUX HaBeJeHUX y TaOnuui 3 BUAHO, 110 BUKOPUCTAaHHsA mpenapariB Ctumio Ta PerommaHt
CHPUSIIO 301TBIICHHIO YUCETBHOCTI MPOJTYKTUBHOTO CTEOJIOCTOO B MOCIBaxX SYMEHIO 10 627 Ta
619 wr./m BiAmoBiAHO, mo Ha 12,7 Ta 11,4 % mnepeBuiyBalo MOKAa3HUK KOHTPOJIBLHOTO
BapiaHTa JOCIITY.

Tabmuns 3 — Biosioriyna NPOAYKTHBHICTH STYMEHIO SIPOr0 COPTY AJanT 3a YMOB 00po0KHU mociBiB 6iocTumMyasiTopamMmu
Ctumno ta Peronianr

[oxazuuk Bapiant HIPys
KOHTPOJIb CtumIio Perommanr

KisbKicTh MPOJIYKTHBHUX CTEOET, wr./m? 555,7 626,5 619,2 57,6
KoedinieHT MpoayKTHBHOI KYIIHCTOCTI 2,13 2,18 2,39 0,63
JloBxrHa KOJI0ca, CM 8,3 8,6 8,9 1,0
KinpKicTh 3epeH B KOJIOCI, IIT. 22,7 22,6 23,2 1,1
Maca 1000 maciaus, © 58,1 61,7 58,7 2,7
Tocrionapchkuii KoedilieHT 0,450 0,453 0,451 0,008
BionoriuHa BpoxKalHICTB, 1/Ta 56,5 63,4 61,9 52

BBaxkaeThcs, 1110 MOKa3HUK MPOIYKTUBHOT KYIIMCTOCTI SYMEHIO CIIIJI PO3IIIAATH K OJUH 13
BXUIMBUX TMOKA3HUKIB aJalNTHBHOCTI Ta O10JOTIYHOT CTIMKOCTI y 3B’SI3Ky 3 THM, IO 3a il
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JTiMITYIOunX (aKTOpiB 3MEHIIEHHS €JIEMEHTIB TPOIYKTUBHOCTI BiIOyBa€TbCS B TaKid
MTOCJTIIOBHOCTI: MMPOIYKTHBHA KYIIUCTICTh, 3aTaJIbHA KIJTBKICTh JINCTKIB, PICT, TUIOIIA JIUCTKOBOT
noBepxHi [11]. Cmig Bimmituth, 1o 3a aii npenapatiB Ctummno ta Perormmant koedirieHT
MPOAYKTHBHOI KYIIUCTOCTI 3pocTaB Ha 2,3 Ta 12,2 % BiAMOBIAHO Ta MOPIBHIHO 3 KOHTPOJIEM.

3epHO € TOJIOBHOIO CKJIaJI0BOIO O10JIOTIYHOI Ta TrOCHOJAPCHKOI BPOXKAWHOCTI 3€PHOBUX
KOJIOCOBHUX KYNbTYp. AHai3 JOBKHUHU KOJOCY Ta €JIEMEHTIB CTPYKTYpPHU BPOKaHHOCTI TIOKa3aB,
0 JOCHIKYBaHI OIOCTUMYJIATOPY HE BUKIMKAIM BIPOTIHUX 3MiH Yy JOBXKHHI KOJIOCA, SKa
KoymBajacs B Mexkax 8,3-8,9 cM, KUTBKOCTI 3epeH B KOJIOCI, sIKa 3MiHIOBaJlacs B iHTepBati 22,6-
23,2 mwrt. Chig BIA3HAYWTH, 11O 1HTEH-CUQIKAIlA POCTOBUX MPOIIECIB B MOCIBaX SYMEHIO SIPOTO
32 YMOB BUKOPHUCTAaHHS O1OCTHMYJISTOPIB IO3BOJHJIA MiJBUIIMTH BUXiJ TOBApHOI YaCTHHU
npoaykiii. BctaHoBNeHO, 1m0 3a 3acTocyBaHHS OlocTuMynsaTopa CTUMIIO BipOTiHO 3pocTana
maca 1000 3epeH sumeHro Ha 6,2 % MOPIBHAHO 3 KOHTPOJBHUM BapiaHTOM. E(ekTHBHICTH
BUKOPDHCTaHHA BEreTaTHMBHOI MacH pOCIMH Ha TOOYIOBY 3€pHa MOXHa OIHUTH 3a
rocriogapcbkuM koedimieaToM. Ilpemapar Ctummno HaiOiabm edexTuBHO 301mbITyBaB Krocr,
sakuii ctaHoBUB (0,453 B JOCHIDKyBaHUX IOCIBaX SYMEHIO siporo. biojoriyHa yposkaifHICTh
SYMEHI0O Ha KOHTPOJBRHOMY BapiaHTI ckjaiga 56,5 1m/ra. 3a BUPOUIyBaHHS SYMEHIO 3
BUKOpHCTaHHAM OlocTumynstopa Ctummo 6i0J0ri4Ha BpoXKaiHICTh 3pocia Ha 12,8 % 1 ckiana
63,4 m/ra, a PerommanT migBUIIMB BpoXalHICTH A0 61,9 m/ra, mo Ha 9,6 % mnepesurrye
010JI0TIYHY BpOKaiHICTh KOHTPOJIHHOT'O BapiaHTa.

BucnoBku. bioctumynaropu Ctumno Ta Peromiant 3a ymMOB HepeAnociBHOI 0OpoOKH
HACIHHS SYMEHIO SIPOr0 B PEKOMEHJIOBAHUX KOHIIEHTPAISX MiJBUIIYBaJIN MOJIBOBY CXOXKICTh,
CTUMYJTIOBAJIM 3pOCTaHHS HAKOMMWYEHHs Oiomacu Ta ¢opMmyBaHHs OiuHMX maroHiB. CTUMIIO Ta
Peromnant copusuiin  ¢opMyBaHHIO (OTOACUMUISLIHOI NOBEPXHI MOCIBIB SYMEHIO, IO
niarBepKyeTbes 3poctanasMm I y pisamx ¢daszax Bereramii pocima Bim 9,3 mo 53,0 %
MOPIBHSAHO 3 KOHTPOJILHUM BapiaHTOM. 32 yMOB 0OpOOKH MOCIBIB SIUMEHIO 010CTUMYIISITOpaMHU
BiIMi4€HO 301IbIIIEHHS BMICTY XJ0podiny Ha 2,3-3,9 %.

BceranoBneno, mo Crtumno Tta PeromnmanT 30iiblIyBaid MPOAYKTHBHHUM CTEONOCTIH B
mociBax sumeHt0 Ta Macy 1000 3epeH. 3acTocyBaHHA OIOCTUMYJATOPIB B TEXHOJIOTIT
BUPOIIYBaHHS STIMEHIO SPOTO JI03BOJIMIIO 30UTBIINTH OioyoTiuHy BpoxaiHicTh Ha 10-13 %.

OtpumaHi  AaHi  TIATBEPIUKYIOTh  MEPCIEKTUBHICTh  MOJANBLIOTO  JTOCIIKEHHS
OlompenapaTiB Ta po3-KPUTTS MEXaHi3MIB iX alaiTOreHHUX €EeKTiB, OCOOIUBO B IMOCYIUTHBHX
ymoBax [liBgernoro Creny Ykpainu.
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Biusinne 6uoctuMyaaTopos CtuMno u Peronjiant Ha NpoAyKTHBHOCTh SIYMEHS IPOBOI0O

M.A. KoJsecuukos, C.II. [Tonomapenko

Hccnenosano BmmsHue OuoctumyistopoB Ctummo u Perommant Ha ¢opMHpoBaHHE YpOXKaHOCTH SUMEHS SIPOBOTO B
yenoBusix FOxwuoit Crenu Ykpaunsl. Iloka3aHo, 4TO GHOCTHMYJISATOPBI MOBBILIAIN TOJEBYI0 BCXOXKECThb, CTHMYJIHPOBAJIN
HaKoIUIeHHe Omomaccsl W (opMmMHpoBaHHE OOKOBBIX cTeOnel. bBuoctmmymsaTopsl crmocoGCTBOBaNM  (hOPMHPOBAHHIO
($hoTOaCCHMIIISIIMOHHON ITOBEPXHOCTH IIOCEBOB SIUMEHS, HA YTO yKa3bIBaeT BO3POCTAHHE MHJEKCA JINCTOBOW ITOBEPXHOCTH Ha
NpOTSDKEHHH BereTanuu. Mcronb3oBaHne OHOCTHMYISITOPOB B TEXHOJIOTHU BBIPAIIMBAHUS SUMEHS SPOBOTO YBEIMIHMBAIIO
omonornyeckyro ypoxaitHocts Ha 10-13 %.

KiioueBble c1oBa: OrocTuMysitopsl, Peromiant, CTHMITO, sS;TIMEHb SIPOBOM, YPOXKaiHHOCTb, ()OTOACCHMIUILIMOHHBII anmapar.

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 modern 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 Kornfild) — 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. Folia 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
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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. LAI 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.

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/m?, 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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