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AHOTAIIA

Menvnux T.B. TexHONOTIYHI 3aXOJW TMIJIBHUINCHHS YpPOXXaWHOCTI IMIICHMII
TBEp/0i 03UMOi B ymMoBax miBHiYHOTO Creny. — KBamidikartiiiina HaykoBa mpartist Ha
paBax pyKOIHCY.

Hucepraiis Ha 3100yTTS HAyKOBOTO CTYTICHS KaHJuaTa
CLTBCHKOTOCTIONAPCHKUX HayK (mokTopa (imocodii) 3a cnemianpHicTIO 06.01.09
«PocnmuanunTBO» (201 — arpoHomisi) — JIHINPOBCHKUM Jep>KaBHUM arpapHO-
ekoHOMIYHMI yHiBepcuteT, [uimpo, HAY Inctutyr 3epnHoBux kyneTyp HAAH
VYkpainu, ninpo, 2019.

HaykoBa HOBHM3HA ojep:kaHuUX pe3yabraTiB. Bnepme po3polieHi
arpoTEXHIYHI MPUHAOMHU BUPOILYBaHHS MIIEHUL TBEPAOi 03uMoi copTy KoHTHHEHT
B yMoBax MiBHIYHOro CTemny, BU3HAYEHO BIUTUB PIBHS MIHEPAJIbHOTO >KUBJICHHS HA
dbopMyBaHHS IIPOTYKTUBHOCTI, 3aJIE)KHO BiJ IMONEPEAHUKIB 3a PI3HUX CTPOKIB CIBOM
Ta HOPM BHUCIBY. BCTaHOBJIEHI 3aKOHOMIPHOCTI POCTY Ta PO3BHUTKY, BUTPHUBAJIOCTI
POCIIMH JI0 HECTPUSATIMBUX YMOB 3UMIiBJ1, (OPMYBAaHHS €JIIEMEHTIB CTPYKTYpH
YPOKaHOCT1 MILIEHUII TBEPAOi O3UMOi 3aJIEKHO BiJl OCHOBHUX TEXHOJOTTUHHUX
3axo/iB. Bu3zHaueHO onTHManbHE MOEAHAHHS €JIEMEHTIB TEXHOJIOTIT BUPOITyBaHHS
Ta JOCHIPKEHO BIUIUB PICTPETYNIOIOYUX TMpenapaTiB Ha MEepe3uMIBI0 Ta
dbopMyBaHHsS BpPOXKAMHOCTI MIIEHUI TBepAoi o3umoi. [ligpaxoBaHO €KOHOMIYHY
e(eKTUBHICTh 3aCTOCYBaHHS PICTPETYNIOIOUUX TpEnapaTiB MpU BUPOIIYBaHHI
TMIIEHUII TBEPAOI 03UMOT.

Yoockonaneno eneMeHTH TEXHOJOTIi BHUPOIIYBaHHS TIICHHUIII TBEPAOl
03uMoi. BcTaHOBIIEHO peaxilifo POCIUH MIIIESHUIl TBEP01 03UMOI Ha CTPOKU CIBOH 1
HOPMHM  BHUCIBY, [ONEPEIHUK, PIBEHb  MIHEPAIbHOTO  JKUBJEHHA,  [IIO
PICTPETYIIIOI0YUX TpernapaTiB.

Habyno nooanvuwoeo possumxy AOCHIHKEHHS OCHOBHHX 3aKOHOMIPHOCTEH
pOCTY Ta PO3BUTKY IMILIEHUL TBEPJAOI O03UMOi, (POpMyBaHHS 3UMOCTIHKOCTI Ta
IPOAYKTUBHOCTI POCIIMH B YMOBax MiBHIYHOTO CTemy, TEXHOJOTIYHI MPUHOMH IS

3a0€3MEeUYeHHs] CTaJoro POCTYy M PO3BUTKY POCIMH TMUIEHUI TBEPAOI O3UMOI,



dbopMyBaHHS BHCOKOI BPOXKaMHOCTI Ta SIKOCT1 3€pHa 3aJeKHO BiJ MOMEPEIHUKIB,
HOPM BHECEHHS MiHEpaJIbHHX JOOpWB, CTPOKIB CIBOM Ta HOPM BHCIBY HACiHHS,
3aCTOCYBaHHS PICTPETYIIIOI0YUX MperapaTiB.

IIpakTuHe 3HAYEHHS OJepP:KAHMX pe3yJbTaTiB. 3a pe3yibTaTaMu
MPOBEICHUX JIOCHIIKEHb 3allPOINIOHOBAHO HAYKOBO-OOIPYHTOBAaHI peKOMeHAAlii 3
TEXHOJIOT1i BHMPOIIYBAaHHS IMINEHUIIl TBEPAOi O3MMOI Ha OCHOBI BCTAHOBJICHUX
CTPOKIB CiBOM, HOPM BHUCIBY, PIBHIB MiHEpPaJIbHOTO XKUBJICHHS. OCHOBHI pe3yibTaTu
JOCITIJIKEHb MPOUIILITN BUPOOHUYY TIepeBipKy Ta BrpoBaykeHHs B TOB «Banenay
3anopi3bkoro paiioHy, 3amopizpkoi oOsacti Ha 1wiomi 332 ra, COI' «Jluct»
CHHENBbHUKIBCHKOrO paiony, J{HimponeTpoBchKkoi obnacti Ha ol 38 ra ta [1CII
«TepniBka» BIM3HIOKIBCHKOTO paiioHy, XapKiBChKOi 00JacTi Ha mioml 86 ra, siki
HNIATBEPAWIIA iX BUCOKY €(QEeKTHBHICTh. BrpoBamkeHHS po3poOKM 3a0e3Meumsio
miaBUINCHHS yposkaiHocTi Ha 0,36; 0,39 Tta 0,63 T/ra BIANOBIAHO, a YHCTHI
npuOyTOK 301bITyBaBcs B 999 no 1836 rpu./ra (nonatku A, b, B).

Y gucepramiiiHiii  poOOTI  BHKJIQJAEHO  PE3YJIbTATH  BCTAHOBIICHHS
3aKOHOMIPHOCTEM POCTY Ta PO3BUTKY POCIMH MIIEHMIl TBEPIOI O3UMOI COPTY
KoHTuHEHT, oco0auBOCTI (OpMYyBaHHS 3UMOCTIMKOCTI Ta MPOIYKTUBHOCTI B
ymoBax miBHIYHOro CTemy 3aJIe)KHO BIJ CTPOKIB CiBOM, TOIMEpPETHUKIB, PIBHIB
MIHEpaJIBHOTO KUBJIEHHS, HOPM BUCIBY HACIHHS Ta 3aCTOCYBAHHS PICTPETYIIOIOUNX
npenaparis.

B xon1 npoBeneHnx qOCIiKEHb BCTAHOBIICHO, 110 IO Mapy Ha 000X pIBHSIX
MIHEpAJIbHOTO >KMBJICHHS POCIMHHM PaHHIX CTPOKIB CIBOM Maiu OuIbIly Macy,
KUIBKICTh CTeOeNl Ta BY3JIOBUX KOpeHiB. ['nmmnOuHa 3amsdraHHs By3jia KYLIIHHS
3pocTalia MpH 3MIMIeHI CTPOKY CiBOM B OIK MI3HHOTO. 3arymieHHS MOCIBIB CIPHUSIIO
30UIBIIEHHIO BUCOTH pociuH. [licist cTepHHLOBOTO MOMNEpeaHrKa CIOCTepiraaucs
aHAJIOTTYHI 3aKOHOMIPHOCTI, BOAHOYAC PI3HMIIS MIDXK JOCIHIKYBAHUMHU BapiaHTaMH
Oyra MEHIII TOMITHA.

JloCTDKEHHSIMA BCTAHOBJICHO, III0 HE3aJEKHO BIJ TMONEpPeAHUKA, BMICT
BOJIM B TKAHMHAX POCIIMH 3 BIKOM 3MEHIIYETHCS, [0 MOXKE CBITYUTH PO MOCTYIOBE

3HMKEHHS aKTUBHOCTI O10XIMIYHUX MpOIeciB. BHECEHHS BHINMX /103 MIHEPATbHUX



JTOOPHB CIIPUSIIO ACSIKOMY M1ABHILEHHIO BMICTY BOJM B JINCTKAX MILIEHUII.

IMnenanc — MeTo ] BU3BHAYEHHS CyMapHOiI BEJTMYHHH OTIOPY BY3JIIB KYIIIHHS
BHCOKOYaCTOTHOMY MEPEMIHHOMY €JIEKTPUYHOMY CTPyMYy 1 € OIOCEpeIKOBaHUM
MOKAa3HUKOM 3WMOCTIHKOCTI pOCiIuH. UMM MEHIWH omp MarwTh TKAaHWHU By3Jja
KYIIIHHS TUM OLIbIlIa MPOHUKHICTh MEMOpaH KJIITHH, 1 TUM CaMHM BIpOTiAHIIIA iX
3arubenb B 3MMOBHMM Mepiof. 3a HANIMMU TPUPIYHUMHU CIIOCTEPEKEHHIMHU
HANUOUTBIINI OMIp EJEKTPUYHOTO CTPYMY UHMHHWIM TKAHWUHUA HaWOUIBII MOJIOAMX
pocnuH. Tak, o mapy 3a HopMH BHUCIBY 4,5 MJIH IIT. HACIHHS Ha TeKTap 3a ciBou 10
BEpECHs OIip TKAaHWH BY3JIIB KYIIIHHA ckiangaB 7,8 kOwm, 3a ciBOu 17 BepecHsa — 8,3
kOM, a 3a ciBOu 24 BepecHs — 8,8 kOM. 3alIe’KHO BiJl IpenapariB y cepeHbOMY I10
pokax min giero Peakom-CP-3epHo mnokaszHuku immemancy Oymu Ha 0,3 xOwm
OUIBIIMMU HIXK IO TIapy, 1o ckianae 3,9 %.

Kpama mnepe3uMiBisi pociauH K MO Mapy Tak 1 MICIAS SYMEHIO SPOro
CIIOCTEPITa€EThCS 3a Mi3HIX CTPOKIB CiBOU. PiBeHBb KOpessiii Mik NMEepe3uMiBIICIO Ta
iMnenancom cknaB r = 0,67. Cepen mpenapariB, 1[0 BUKOPUCTOBYBAJIUCH BOCEHHU,
HaWOUIBIIIOID MIPOI0 TOKpAIlyBaB MEPE3UMIBIIO AHTHUCTPEC Ha BHCOKOMY (POHI
MiHEpaJIbHOTO JKUBJICHHS Ta Bummen — 1mo BCiX monepeaHnKax Ta (poHax >KMBJICHHS.

HaiiGinpiry KplonpoTeKTOpHY Jit0 cepen MpemnapariB, M0 BUBYAINUCH, MaB
Bumnen. Ane Ha HU3BKOMY arpoQoOHi MpernapaTd Maixe He 3I1MCHIOBAIU
MO3WTUBHOTO BIUIMBY HA TEPE3UMIBII0 POCIHWH TMIICHUIl TBEPAOT 03UMOI.
[TimBuIICHHS X PIBHSA MIHEPAJIbHOTO JKUBJICHHSA MO mapy 3 Pis 10 N3oPgoKyo 3
JTOMIHYBaHHSIM (pochopHO-KaTIHHUX JOOPUB COPUSIIO MIABUIIIEHHIO 3UMOCTIMKOCTI
MIIEHUI TBep101 03uMoi Ha 1-2 %. HaliGinbiuii edekT Bil BHECEHHS MABUILICHUX
7103 MiHEpaTBHUX JOOPUB CIIOCTEPIraly y MOCiBax POCIWH 3a ciBOU 17 BepecHs.

[Ipu BigHOBJEHI BECHSHOI BereTalii OCHOBHI 3aKOHOMIPHOCTI PO3BUTKY
POCIIMH 3aJIe’KHO BIJ TOMEPEJTHHUKIB, CTPOKIB CIBOM, HOPM BHCIBY Ta pIBHIB
MIHEpAJIBHOTO JKUBJICHHS 4Yepe3 BIHOCHO M AKI 3UMHU 3alUIIAIOThCA Maixke 0e3
3miH. Haitbinbiy macy, KUIBKICTh ¢T€O€Nl Ta BY3JIOBUX KOPEHIB Majld POCIHHU 32
PaHHBOT'O CTPOKY CIBOM.

JlocnipkeHHAIMH, sIK1 Oy TIpoBezieH] y (a3l KOJIOCIHHS, Y MOCiBax MIIEHUII



TBEP/I01 03MMO1 BUSBJICHO, 110 HANOUIbIIA OCBITICHICTh CIIOCTEPITAa€ThCS B MOCIBAX
Mi3HIX CTPOKIB CiBOM, IO € HACIIAKOM c1ab0i po3BHHEHOCTI pocinH. Bona Ha 46,0 i
65,6 % OuTblla HIXK Ha MOCIBaX PaHHIX 1 CEpeHIX CTPOKIB 32 YMOB HEBHCOKOTO
PiBHS MiHEPAJILHOTO KUBJICHHS, a Ha BUCOKOMY (hoH1 — Oibma Ha 51,5 1 80,3 %.

Ha mux pingHkax mmioma JUCTKOBOI IOBEpXHI Oyrna HaWMEHIIOK 1
BapiroBaJIach B Mexax Big 22,6 no 26,7 Tuc. M2/Ta. Haiibinpiry 1oty JIUCTKOBOI
MOBEPXHI MaJii IOCIBH CEPEIHHOTO CTPOKY CiBOM 17 BepecHs 3 HOPMOIO BHCIBY 5,5
MIH mrT./ra — 40,3 THc. M>/ra, a iHIEKC JUCTKOBOI MOBEPXHI 3a MaKCHUMaJbHOI
HOpPMH BHCIBY ckiaB 4. Y TOH e 4Yac MIJBHUILIEHHS HOPMHU BHUCIBY HAClHHA Ta
BHECEHHSI MIHEPAIbHUX JIOOPUB MPHU3BOAWIO A0 30UIBIIEHHS TYCTOTU CTOSIHHS
POCIIMH 1 3MEHIICHHS KUTBKOCTI CBITJIA, IO HAJIXOJIUTh JJO HWXKHIX JIUCTKIB, CIIPUSLIIO
30UTPLIIEHHI0O  (DOTOCMHTETUYHOIO  amapaTy pOCIWH, Oulbll  €()EeKTUBHOMY
BUKOPHCTAHHIO COHSIYHOTO CBITJIA, 3MEHIICHHIO HOTO HAJIXO/HKEHHS O MPU3EMHOTO
mapy.

VY mnociBax MI3HBOTO CTPOKY CiBOM 3 HaWOLIBIIOI OCBITJICHICTIO Ha PIBHI
TPYHTY CIOoCTepiraiach 1 cama BUCOKa 3a0yp’siHEHICTh, a Maca Oyp’siHIB jocsraina
HalOUIBIIMX 3HauYeHb y npocaiai. Ilpu 1pomy 301bIIEHHS HOPMH BHUCIBY 3a BCIX
CTPOKIB CIBOM MIPU3BOIIO 0 3MEHIIICHHSI 3a0yp’ THEHOCTI MOCIBIB.

Pocnauau cepemHboro cTpoky ciBOM Ha MiABUIICHOMY (hOHI MIHEpPAIHLHOTO
JKUBJIEHHS Majd Kpalle CHIBBIJHOIIEHHS TaKUX €JIEMEHTIB CTPYKTypHU
YPOXKANWHOCTI, SIK TPOIyKTUBHA KYIIIMCTICTh 1 Maca 3epHa 3 KOJIOCa.

OmnpaiffoBaHHsi 3HAYHOI KUIBKOCTI PI3HOMAHITHHUX 3a JI€K0 MpenapariB
JI03BOJIMJIO YMOBHO TOAUIMTH iX 3a BIUIMBOM Ha OCHOBHI €JIEMEHTH CTPYKTYPH
ypoXaro Ha TpU OCHOBHI rpymnu. [lepiia rpyna npenapaTiB HiABUIIYE€ BUKUBAHICTh
POCIIMH Ta TPOAYKTHUBHY KYIIUCTICTb, THM CAaMHM MIJABUIIYIOUYHA TYCTOTY
MPOYKTUBHOTO CTEOIOCTO0, TIPU ITLOMY MaJIO 3MIHIOIOYHM Macy kosoca (Peakom-
CP-3epno, Mapc ELBi, Aatuctpec, XnopmekBat-xsopua 750 (ociub). pyra rpyna
npenapariB NepeBaXHO BIUIMBAE HA Macy KoJjoca, 30unbmrytoun ii (biorymyc +

Atinap, Bumnen). Tpets rpyna npenapartiB 31aTHa OJJHOYACHO MMO3UTUBHO BIUIMBATU



Ha MPOAYKTUBHY KYIIUCTICTh 1 Macy 3epHa 3 konoca (Mapc ELBi (Becna) ta AKM
(BecHa).

BcranoBneno, mo Ha kpamomy arpodoHi (rmap 3 piBHEM MiHEpPaJbHOIO
xuBlieHH N;30PgKy9), a Takox Ha HalripmoMy B Jociigax (CTEpHbOBUU
nonepeaHuk, N;sPsK;s) edexTtuBHicTh BIIMBY BiJ TIpenapariB Ha OCHOBHI
€JIEMEHTHU CTPYKTYPH ypOKaWHOCTI Oyiia MiHIMAJIbHOIO.

CTabinbHO BHCOKI TTOKa3HUKU €JIEMEHTIB CTPYKTYPH ypOKalo 3a BCl YOTHUPH
POKHM JIOCTIKEHb OyJlIM OTpUMaHl TPH BHKOPHUCTaHHI mpemapariB biorymyc +
Aiinap ta Xmopmekat-xsuopua 750 (BecHa).

HaiiBuia ypoxalHiCTh 3€pHa MIIEHUII TBEPAOI 03UMOI OTpPHUMaHa Mo Mnapy
3a ciBOu 17 BepecHs 1 HOpMH BHUCIBY 4,5 MJIH INT./Ta SIK HA HU3BKOMY, TaK 1 Ha
BUCOKOMY (hOHaX MIHEPAJbHOTO >KUBJIEHHS, 1 B CEPEIHbOMY 3a YOTUPU POKHU
ckimagana 5,66 1 6,21 T/ra, BIANOBIAHO. A HAMOUIBITY YpPOXKAMHICTH 3€pHA MiCIs
SYMEHIO SIPOT0 SIK HAa HU3bKOMY (DOHI MIHEPAILHOTO JKUBJICHHS, TaK 1 HA BUCOKOMY,
POCJIMHU MILEHHULII TBEPAOi 03uMOoi (popmyBaiiu 3a ciBOM 10 BepecHs 1 HOpMI BUCIBY
HaciHHA 6,5 MiH mT./ra — 4,16 1 4,48 T/ra, BignoBigHo. [Ipu mpomMy yposkalHiCTh
MIICHUIl TBEPAOT O3UMOI MICIsI CTEPHHOBOTO TMOMEpPEAHNKa Oylia B CEpeTHROMY Ha
27,9 % HWXKYOIO HIXK IO Mapy, /10 TOrO K 31 3HAYHUMH KOJIMBAHHSIMU T10 POKaX.

JlocaizaMu BCTaHOBJIEHO, 11O IO Tapy 32 YMOBH JOCTaTHHOIO 3a0€3MeYEeHHS
€JIEMEHTaMH >KUBJICHHA €()EKTUBHICTh OUIBIIOCTI JOCIIIKYBaHUX MpernapaTiB ado
BiJICYTHSI, a00 Bkpail Hu3bka. Ha Hu3zbkomy ¢GOHI MIHEPaTbHOTO >KHUBIICHHS
BpOXKAWHICTh MIJBUIIMIO 3acTocyBaHHs mpenapaty AKM — na 36,3%, ta Mapc
ELBI, sikuii mpu 3acTOCyBaHHI HaBeCHI, 30UIbIIMB BpokaiHicTh Ha 33,5%. Ilpu
MIJBUIIEHH] PIBHA MIHEPAJIHHOTO >KUBJICHHS BPOXXAWHICTH 3POCTA€ B CEPEIHBOMY
npu 3actocyBanH1 biorymyc + Aiinap Ha 19,1 %, a npu 3acTocyBaHHi1 XJI0pMEKBaT-
xnopun 750 HaBecHi — Ha 14,2 %.

PesynpraT aHami3iB  SKOCTI 3€pHA TMIINCHUIN TBEPAOi O3UMOI COPTY
KoHTuHeHT, siki Oynu mpoBeneHi B JadbopaTopli arpoO10JIOTIYHUX PECypCiB O3UMUX
3epHOBUX KyJnbTyp Y IHcTuTyTy 3epHOBUX KyapTyp HAAH VYkpainu, nokazamu

0 SKICTh 3€pHA MO pOKAaX 3HAYHO BiJpI3HsJAch. B HaliMeHII yposkalHUM,



nocyuutuBuit 2016 pik BMICT O11ka B 3epHi OyB HaiiBunmmM. Cepen 10CHiIKyBaHUX
MpenapariB y MOCYNIIMBOMY POIIi, HE3aJEKHO BiJl PIBHA MIHEPAJILHOTO KUBJICHHS,
OinpIe 3a I1HIIMX CHOPHSUIM 30UIBIIEHHIO BMICTY OlKa B 3€pHI MpemnapaTu
Antuctpec, AKM, buorymyc + Aligap, XnopmekBaT-xjopua 750. A y BiIHOCHO
CIPHUSATINBOMY 3a Bosioro3zadesnedeHHsM 2014 poiii, 3a BMiCTOM OLIKa JI0 MEPIIOTO
KJIacy 3epHa MOKHa OyJi0 BIIHECTH 3€pPHO 3 BaplaHTIB, IO Iepeadadann 00poOKy
pPOCTHMH TpernapaTaMi Ha HU3bKOMY (DOHI MIHEpaJIbHOTO >KMBJEHHS — biorymyc +
Atinap 1 Peakom-CP-3epHo, a Ha Bucokomy — Mapc ELB..

Po3paxyHku €KOHOMIYHOI €()EKTUBHOCTI BUPOILYBAaHHS MIIEHUIl TBEPAOi
O3MMOI MIJTBEPAWIA 3pOO0JICHI BHUCHOBKM 3 BHUBYEHHS OKPEMHX TEXHOJIOTIUYHUX
3aXO0/1B.

3a ciBOu 17 BepecHst o mapy Ha ¢oHi Ps + N3y 3 HOpMoro BuciBy 4,5 MIIH
IIT./Ta OTpMMaHi HalHWXK4Ya coOiBapTicTh 1 T 3epHa (2053 rpH.), Kpammii piBeHb
pentabenbHocT (143,6 %). AHaslOri4HI pe3ynbTaTH OTpUMaHi 1 Ha BUCOKOMY (OHI1
N3oPsoKyg + Nj3o. Xoua kpalni MOKa3HUKHA PIBHIB PEHTAOEIBHOCTI 1 OKYMHICTb
BUPOOHUUUX BUTPAT 3MICTUIIMCS B O1K MEHIIIOT HOPMU BUCIBY (3,5 MJTH 1IT./Ta).

ExOHOMIYHI TMOKa3HWKM BHUPOLIYBAHHS TMILIEHULI TBEPAOI O3MMOI MICHA
TIpIIOTO TOMNEPEeHUKAa — SYMEHIO SPOTO, CBIiYaTh MPO HU3BKY €(EKTHUBHICTH
BUKOPHCTAHHS CTEPHBOBOTO MOIEPEIHUKA.

3a MarepianamMu MOJBOBUX JOCHIIPKEHb Oynu 3po0JeHl peKoMeHali
BUPOOHMIITBY 1 Ha iX OCHOBI MPOBEJEHI BUPOOHWYI MEPEBIPKH B TOCIOAAPCTBAX
JIHimTponeTpoBChKOi, 3anopi3bkoi Ta XapKiBCbKO1 001acTei.

KuarwuoBi cioBa: miieHuis TBepja 03UMa, IMONEPEIHUKH, CTPOKHU CiBOH,

HOPMH BHCIBY, MiHEpaibHI JOOPUBA, PICTPETYIIOI0Y1 MpernapaT, YPOsKalHICTh.

SUMMARY
Melnyk T.V. Technological means for increasing yield capacity of hard
winter wheat in the conditions of the Northern Steppe. - Qualifying research work
as a manuscript.

Dissertation for the Candidate of Sciences (Agriculture) on the subject



Thesis research for obtaining Master of Agriculture scientific level majoring in
06.01.09 «Plant growing» (agricultural sciences). — Dnipro State Agrarian and
Economic University, Dnipro, Institute of the Grain Crops of the National Academy
of Agrarian Sciences of Ukraine, Dnipro, 2019.

Current relevance of the obtained results. Agricultural methods of the
winter wheat variety Kontynent growing in conditions of the Northern Steppe were
developed for the first time and identified the influence of the level of mineral
nutrition on the productivity depending on the predecessors at different sowing
terms and seeds norms. Growth and development principles, endurance of plants to
adverse winter conditions, formation of the elements of the hard winter wheat
harvest structure depending on the main technological means. The optimal
combination of elements of growing technology was determined and the effect of
growth regulating products on wintering and yielding of the hard winter wheat was
investigated. The economical efficiency of applying growth-regulating products was
calculated.

Elements of the hard winter wheat growing technology were improved. The
reaction of the hard winter wheat was detected to the following factors: timing and
sowing standards, predecessor, level of mineral nutrition, growth regulating
products.

Address in practice were regularies of growth and development of the hard
winter wheat, winter resistance and productivity forming, technological tools to
ensure sustainable growth and development of winter wheat plants, high yield
capacity forming and grain quality depending on the predecessors, norms of mineral
fertilizers, sowing terms and seeds, usage of growth regulating products.

Practical value of the obtained results. According to the results of the
conducted research, scientifically grounded recommendations on the technology of
the hard winter wheat growing on the basis of established sowing terms, seed rates,
mineral nutrition level were proposed. The main results of the research were
checked and implemented in «Valena» LLC, Zaporizhzhia district, Zaporizhzhya

region, on the area of 332 hectares, Country farming enterprise «Lyst» Synelnykove



district, Dnipropetrovsk region on the area of 38 hectares and Private Agricultural
Enterprise «Ternivkay, Blyzniuky district, Kharkiv region, on the area of 86
hectares, which confirmed high efficiency. This implementation increased the yield
at 0.36, 0.39 and 0.63 t/ha, while the net profit increased from 999 to 1836 UAH/ha.

Thesis research provides the results of the growth and development
regularities of the winter wheat Kontynent, winter resistance forming and
productivity in the conditions of the Northern Steppe depending on sowing terms,
sowing seeds, usage of growth regulating products depending on the predecessors
and mineral nutrition.

During the research it was established that after fallow at both levels of
mineral nutrition plants of early sowing terms had bigger weight and bigger amount
of stems and nodal roots. The depth of the bedding site increased with moving
sowing term to later. Heavier growth of the crops caused an increase of the plant
height. After the stubble predecessor similar patterns are observed, at the same time
the difference between the studied variants was less noticeable.

It is established by the research that, regardless predecessor, the water
content in tissues of plants decreases with age, which may indicate a gradual
decrease in the activity of biochemical processes. The introduction of higher doses
of mineral fertilizers contributed to some increase in the content of water in the
leaves of wheat.

Impedance is a method of determination of the total value of the tillering
nodes resistance to high frequency alternating current is the mediated index of
winter resistance of plants, the less resistance is the tissue of the tillering nodes, the
greater the permeability of the cell membranes, and thus the more likely their death
in the winter. According to our three-year observations, the greatest resistance of
electric current is made by the tissues of young plants. So, after fallow for the norm
of sowing 4.5 million pieces of a germinated seed per hectare with the sowing on
September 10, the resistance of the tissues of the tillering nodes was 7.8 kOm, with
the sowing on September 17 - 8.3 kOm, and with the sowing of September 24 - 8.8

kOm. Depending on the drugs, the average impedance of Reakom-C-grain per years



was 0.3 kOm more than after fallow, which is 3.9 %.

The best wintering of plants both after fallow and after spring barley is
observed in late sowing. The level of correlation with impedance was r = 0.67.
Among the products used in the autumn “Antistress” influenced the most on the
high mineral nutrition and “Vympel” on all the predecessors and nutrition.

The best cryoprotective effect among the studied products showed
“Vympel”. But at low agricultural background, the products almost did not show a
positive effect on the wintering of hard winter wheat plants. The increase of the
same level of mineral nutrition from P;s to N3oPsoKs with the dominance of
phosphoric-potassium fertilizers led to the increase in wintering of hard winter
wheat plants. The best effect from the usage of higher doses of mineral fertilizers is
noticed in the crops of medium-term seedlings.

During spring vegetation renewing, the basic rules of plant development,
depending on predecessors, timing of sowing, sowing rates and levels of mineral
nutrition due to relatively mild winters remain almost unchanged. The largest
weight, the number of stems and nodal roots have early- sowing plants.

The research held during the earing phase, in hard winter wheat crops, found
that the highest illumination was observed in late crop sowing, which is the result of
poor plant development. It is by 46.0 % and 65.6 % more than in early and optimal
seedlings under conditions of low level of mineral nutrition, and at a high
background - more by 51.5 and 80.3 %.

In these areas, the area of the leaf surface was the smallest and fluctuated
within the range from 22.6 to 26.7 thousand sq.m/ha. The largest area of the leaf
surface was at the crop of the optimal sowing time of September 17 with a seed rate
of 5.5 million pcs/ha - 40.3 thousand sq.m/ha, and the index of the leaf surface at
the maximum seed rate was 4. At the same time, increasing of the sowing norm,
usage of mineral fertilizers gave an increase in plant density and a decrease in the
amount of light entering the lower leaves, increases the photosynthetic apparatus

plants, more efficient use of sunlight, reducing its flow to the surface layer.



In the late crops with the higher lightning of the surface layer, the most
oblique was observed, the mass of weeds reached the highest values in the
experiment. At the same time, increasing the seed rate at all times of sowing
resulted in a decrease of weeds in crop sowing.

Plants of the optimal sowing term on the increased background of mineral
nutrition had a better ratio of such determinants of yield indicators as productive
bushiness and the weight of grain from the ear.

Work with a large number of different drug-based activities allowed them to
be conditionally divided into influence on the main elements of the structure of the
crop into three main groups. The first group of preparations increases the survival
rate of the plants and productive bushiness, thereby increasing the density of
productive stems, without changing the mass of the ear (Reakom-C-grain, Mars
ELBi, Antistress, Chlormequat chloride (autumn). The second group of drugs
mainly affects the mass of the ear, increasing it (Biohumus + Aidar, Vympel). The
third group of drugs can simultaneously positively influence the productive
bushiness and the mass of grain from the ear (Mars ELBi (spring) and AKM
(spring).

It is established that on a very good agricultural background (after fallow
with complete mineral fertilizers), as well as in the worst experiments (stubble
predecessor with minimal amount of mineral fertilizers), the effectiveness of the
effect of drugs on the basic elements of the structure of the crop was minimal.

Sustainable high indicators of the elements of the structure of the crop for all
four years of research were obtained with the use of Biohumus and Chlormequat
chloride (spring).

The highest yield of grain of hard winter wheat was obtained after fallow in
the sowing on September 17 and the norm of sowing 4.5 million pcs/ha on both low
and high mineral nutrition backgrounds and on average for four years was 5.66 and
6.21 t/ha, respectively. And the highest grain yield after barley in spring, both in the
low background of mineral nutrition and in the high wheat plant of hard winter was

formed at the sowing on September 10 and the norm of sowing 6.5 million pcs/ha -



4.16 and 4.48 t/ha, respectively. At the same seeding, the yield of hard winter wheat
after the stubble predecessor was on average 27.9% lower than in fallow, besides,
with significant fluctuations over the years.

The research showed that in the presence of sufficient power supply
elements, the effectiveness of most of the investigational drugs is either absent or
extremely low. At a low level of mineral nutrition, the yield of maturation of the
drug AKM increased by 36.3%, and Mars ELBi in spring application - yield
increased by 33.5%. With an increase in the level of mineral nutrition, the yield
increased on average by the use of Biohumus + Aidar by 19.1 %, while using
Chlormequat-Chloride 750 in the spring - by 14.2%.

Analysis of wheat grain of the hard winter wheat Kontynent, which was
conducted by the Laboratory of Agrobiological Resources of Winter Grain Cultures
of the State Institute of the Grain Crops of the National Academy of Agrarian
Sciences of Ukraine, showed that the quality of grain varied greatly by years; in the
least productive, arid year 2016, the protein content of grain was the highest.
Among the investigational drugs in the dry year, regardless of the level of mineral
nutrition, the Antistres, AKM, Biohumus + Aidar, and Chlormequat-Chloride 750
preparations were more than others contributing to the increase of protein content in
grain. In the relatively favorable moisture year 2014 grain of plants which were
treated with drugs: on a low background of mineral nutrition - Biohumus + Aidar
and Reakom-CR-grain, and on high — Mars ELBi can be considered as the protein
content of the first class of grain.

Calculations of the economic efficiency of growing hard winter wheat
confirmed the conclusions drawn from the study of individual technological
measures.

During sowing on September 17 on the background P;s + N3, with the
sowing normal rate of 4.5 million pcs./ha it was obtained: the lowest cost for 1 ton
of grain (2053 UAH), the best level of profitability (143.6 %). Similar results are
obtained on the high background of the Nj3oPsKsy + Njo Although the best



indicators of profitability levels and the return on production costs shifted slightly
towards lower seed rates (3.5 million pcs./ha).

Economic indicators of growing hard winter wheat after the worse precursor
- barley of spring, indicate the low efficiency of using the stubble predecessor.

The recommendations for production were made according to the materials
of field research and on their basis the production checks was carried out on farms
in Dnipropetrovsk, Zaporizhzhia and Kharkiv regions.

Key words: hard winter wheat, predecessors, sowing terms, sowing rates,

mineral fertilizers, growth regulating preparations, yielding capacity.
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