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VY nuceptailiiiHiii poOOTI MPEACTABICHO PE3YJIbTATH HAYKOBUX JOCITIIKECHb
110/10 0COOJIMBOCTEH POCTY, PO3BUTKY POCIUH MIIECHHUIl 03UMO1, HAKOIMMYECHHS Ta
BUTPAT HHUMM 3a TEpioJl 3UMIBII PO3UYMHHUX BYIVIEBOMIB, (HhOpMyBaHHS
BpOXKaMHOCTI, (i3WYHUX 1 OI0XIMIYHUX BJIACTHUBOCTEM 3€pHaA i BIUIMBOM
arpOTEXHOJIOTIYHUX 3aXO/1B BUPOIIYBAHHS MICHS PI3HUX 32 CBOIM arpOHOMIYHUM
3HAYEHHSAM IOTEPEIHUKIB.

AKTyaJpHICTh 00paHOi TeMHU 00yMOBJIEHA BIPOBAIKEHHIM Yy BUPOOHHUIITBO
HOBUX, BHCOKONPOJIYKTUBHUX, HEOAHAKOBUX 3a CBOIMH  Ol10JIOTIYHUMU
OCOOJIMBOCTSIMHM COPTIB, a 3a Cy4YaCHHUX OpraHi3alliiHO-eKOHOMIYHUX YMOB Ha TIi
NOTOAHO-KJIIIMATUYHUX TpaHcQopMaliid 3MIHIOIOTBCSA ICHYIOYl YSBJIEHHS TIPO
BIUTUB CTPOKIB CIBOM Ta CHUCTEMH >KHUBJICHHS POCIMH Ha YPOXKAWHICTH 1 AKICTh
3epHa MIIeHUIl 03uMoi. J[o Toro >k, 30UIBIICHHS IUIOINI MOCIBIB O3WMHMHH IIICIIS
HEMapoBUX IMONEPENIHUKIB MOTpeOye Meperysiny 1 YTOUHEHHS arpoTeXHIYHUX
MPUIOMIB BHUPOIIYBaHHS Ta iX AUQPEPEHIINOBAHOTO 3aCTOCYBAaHHS 3aJICKHO BIJ
B32€MOIIOB’A3aHOT0 BIUIUBY ALY (akTopiB.

VY pe3ynbTaTi BAKOHAHHS AMCEPTALIiHOT pOOOTH OTPUMAHO PE3yJIbTATH, SIKI
MaroTh HAYKOBY HOBH3HY Ta MIPAKTUYHE 3HAYEHHS y Traidy3l arpoHOMII.

HaykoBa HOBH3HA JOCIIKEHb MOJISITAE B TOMY, IO i1 yMOB IliBHIYHOTO
Cremy Bmepie 3aCTOCOBAHO KOMIUIEKCHUHM MiJIXiJ 7O BCTAHOBJICHHS peaKIIii
Cy4aCHHX COpPTIB MIIEHUIl 03uMOi M’sikoi: JlacTiBka oneckka, ['omyOka omecbka
(Triticum aestivum L.) Ta TBepnoi — bypmtun (7Triticum durum Dest.), pi3Hux 3a
cBOIMH MOP(O- OlONOTTYHUMH XapaKTePUCTUKaMH, Ha CTPOKHU CIBOM Ta ynoOpeHHs

3a PO3MIIICHHS MOCIBIB MICsA SYMEHIO SpOro Ta MO YOpHOMY napy. BussieHo



0COOJIMBOCTI HAKOMUYEHHS Ta BUTPAT PO3UMHHUX BYTJIEBOJIB 3a MEPiOf 3UMIBII
pOCIAMHAMH IIMX COPTIB, BIUIMB arpOTEXHOJIOTIYHUX 3aXOIB BHPOIIYBaHHS Ha
dbopMyBaHHS BpOXKalHOCTI, (I3UYHUX 1 OIOXIMIYHMX BJIACTUBOCTEH iX 3€pHa,
E€KOHOMIYHI MTOKa3HUKH.

YI0CKOHAJIEHO €JIEMEHTU TEXHOJOT1i BHPOIIYBAHHS MIIECHUIl O3UMOL
[UIIXOM BCTaHOBJICHHS KpalIUX CTPOKIB C1BOM, ONTUMAJIbHOI CUCTEMH YI00pEHHS
MIOCIBIB, 3aCTOCYBaHHs AKHX 3a0e3nedyye oTpuMaHHa B yMoBax IliBaiunoro Cremy
BHUCOKOSIKICHOTO 3€pHa I[I€1 KyJIbTYPH HE JIMIIE 10 MApOBUX, ajie 1 MCIs HenapoBUX
NONEPETHUKIB IPU CTa0LIbHUX MOKa3HUKaX BPOXKAMHOCTI.

Halynu nonanpmioro po3BUTKY MOJIOKEHHS PO 3aKOHOMIPHOCTI POCTY Ta
PO3BUTKY POCIMH TNIICHULI O3UMOi, (OPMYyBaHHS €JIEMEHTIB CTPYKTYpH
BPOKAMHOCTI, TOKA3HUKIB SIKOCT1 3€pHAa 3aJI€KHO B1Jl yMOB BUPOLIYBaHHS.

[IpakTuuHe 3HAYEHHS OJEpP)KAHUX PE3YNbTATIB MOJSITae B Po3poOIll i
BIIPOBA/DKCHHI Yy  BHPOOHUIITBO  TEXHOJIOTIYHUX  TMPUHAOMIB  ITiJIBUIICHHS
BpPOKAWHOCTI Ta SIKOCTI 3€pHA MIIEHUILl 03UMO1, IO JI03BOJISIE OJIEPKYBATH 3€PHO
MIIeHUI M’gKoi 13 BMicToMm Oinka 12,0-13,6 %, TBepmoi — 13,5-14,6 % 3a
YpOXKANWHOCTI Mics STYMEHIO siporo Ha piBHI 4,7—6,0 T/ra, a O YOpHOMY THapy —
5,4-7,1 T/ra. Marepiaiii  AOCHI/DKEHb IIOPIYHO BUKOPUCTOBYBAIHCS TpHU
CKJIaJlaHHI ~METOJMYHMX Ta HAyKOBO-MPAKTUYHHUX  pPEKOMEHJAllil 11010
arpoOTEXHOJOTIYHOI Ta 1HHOBALIMHOI CTpaTerii MPOBEAEHHS BECHSHO-MOJIbOBHX
poOIT, TEXHOJOTIYHOTO KOMILJIEKCY 30MpaHHsI BpOXKAl0 PaHHIX 3€pPHOBHX Ta CIBOU
03UMHX KyJIbTYp B yMoBax CTelly, MOMIMIIIEHHS SKOCTI 3epHa.

[Tmenuiio o3umy B 2016/17-2018/19 Bereraniiinux pokax y [lepxkaBHOMY
nignpueMctBl  «Jlocmigae rocmomapctBo «/luimpo» JIY IucTtuTyT 3epHOBHX
kyaeTyp HAAH BuciBamu 7; 22 BepecHs Ta 7 >OBTHS 3a TaKWX BapiaHTIB
ynoopenss: 1 — 6e3 BHeCeHHs JOOPHUB (KOHTPOJIb); 2 — MEPEANOCiBHE BHECEHHS
noBHOTO J00puBa (1o YopHomy mapy — Ni3oPgKso, micas sumento siporo —
NeoPs0K30); 3 — cucrema ynobpeHHss (Ha (oHI MEpeAnoCiBHOIO BHECEHHS
MiHEpaJbHUX JOOPHB [0 YOPHOMY Mapy MiJKUBJICHHS HANPUKIHIN (Pa3u KyIIiHHS

POCIINH N3() JIOKAJIBHO, TTICIIS SYMCHIO Aporo — N30 paHO BECHOIO 11O MEP3JIOTATIOMY



IpyHTy + N3¢ J0KanbHO). Il MmipKUBIEHb MOCIBIB BUKOPUCTOBYBAJIM a30THE
n00puBO amiadHa celiTpa.

[Ilomo XapakTEepUCTUKH COPTIB TIIEHUIIl O3WMOI, Kl JOCIIDKYBaId (BCl
BOHM cTBOpeHi B CenekuiiHo-renetnunomy Iucturyri HAAH), To copt JlacriBka
0JleCbKa BUCOKOPOCJIHMM, IHTEHCUBHOTO THUITy, TTO3UTUBHO pearye Ha IiJIBUIICHHS
arpodoHy, ane JOCTaTHHO BUTPUBAIMI B YMOBax Ne(ilUTy MOKMBHHUX PEYOBUH;
copt ['omyOka omechka CepeIHbOPOCTUH, IHTCHCHBHOTO THITY, YYTJIUBUH [0
BHECEHHsSI J100pHUB, MAaKCHMMaJbHO aJallTOBaHUWA JO TMOCYIUIMBUX YMOB
BUPOIYBaHHSI, ¥ 3B’S3KYy 3 IMIJIBUIIEHOIO MOTpeOO0 110 sipoBu3ailii (54—56 1HIB)
BIIHOCHO J00pe IMEepEeHOCUTh paHHIO CIBOY; COpPT MILIEHHULI TBepAoi bypuitux
KOPOTKOCTEOJIOBOTO THITY, MA€ CEPEIHIO CTAJIIF0 SIPOBU3aIIii, 32 BIAMOBIAHUX YMOB
BUPOIIYBaHHS MOe 3a0e3MeuyBaTh JOCUTh BUCOKI TOKA3HUKU BPOKAMHOCTI.

AHami3 T1IpOMETEOPOJIOTIYHUX TMOKA3HUKIB B POKH JOCTIIHKEHb JO3BOJISIE
3ayBOKWTH, M0 TIOTOJHI YMOBHM Ui TMIIEHUII O3UMOi Oyiau y IUIoMYy
COPUATIIMBUMH, ajie BIAPI3HAIMCA SK 32 KUIBKICTIO ONaJiB B OKpEMI MEpIOAH
BEreTallli poCiuH, TakK 1 32 TEMIIEPATyPHUM PEKUMOM.

3’g4coBaHO, 110 OIOMETPUYHI MOKA3HWKHU POCIMH MIIEHUIl 03UMOI y pIi3Hi
da3u po3BUTKY MEPEBAXKHO Oy BUIMMHU TPHU BHUPOIIYBAHHI 110 YOPHOMY Mapy
MOPIBHSHO 3 TMOCIBaMHM TICIs SYMEHIO Sporo. AJje Taka 3aKOHOMIPHICTh
30epirajgacs He y BCIX BUMNAJKaX, IO MOSCHIOETHCS OUIbII 1HTEHCUBHUM (DOHOM
KUBJICHHS. POCJIMH TICJI HEMapoBOro MOIMEpPEeNHMKA. 3a JIOMYCTUMO PAHHbOIO
CTpPOKY CiBOM (7 BepecHs) POCIMHM MaJld Kpallluid PO3BUTOK MOPIBHSIHO 3 THMH,
10 BUCIBaIM 22 BEpeCHsA, a OCOOJMBO 7 KOBTHSA. Y COPTIB MILIEHUIl O3UMOT
Mm’sakoi JlactiBka ogecbka Ta ['omyOka ofechbka Taki MOKA3HHWKH, SIK BHUCOTA,
IJIoma JINCTKOBOI TOBEpXHI Ta HaJA3eMHA BereTaTMBHA Maca pPOCIUH
dbopmyBanucs, SK MPaBUI0, OUIBIIMMHU, HIK BIAMOBIIHI MapamMeTpu MIICHUII
TBepaoi bypmtus.

Y HaykoBiil jiTepaTypl AOBEACHO, IO OJHICI 3 aJaNTUBHUX peakIiil
POCIIMH O3WMHUX 3€PHOBUX KYJIbTYp Ha HECIPUSATINBI (PAKTOPH 3UMOBOTO MEPIOay

€ 30UIbIIIEHHA B KJIITHHAX Ha Yac MPUIMHEHHS OCIHHBOI BereTarii KUIbKOCTI



BOJIOPO3UMHHUX BYIJIEBOJIB, @ TaKOX Te, II0 MIABUIIEHUH BMICT ILIYKpIB Mae
0e3yMOBHE 3HaYCHHS Y PO3BUTKY CTIMKOCTI IIUX KYJIbTYp 10 HU3BKUX TEMIIEpaTyp.
3a pe3ylbTaTaMd TMPOBEJICHUX JOCIIIKEHb BCTAHOBJIEHO, IO HAMPHUKIHII
OCIHHBOTO Tepioay Bereramii OuIblIe PO3YMHHUX BYIJIEBOJIB B JIMCTKAaX,
HE3aJIKHO BIJ] TMOMEpPEJHUKA, HAKOMUYYBAJOCSd POCIMHAMH COPTIB MIIEHUII
03UMO1 M’SIKO1 MOPIBHSIHO 3 TBEPAOI0. Y By3JaxX KYUIIHHS 3arajbHUN BMICT IIUX
pedoBUH OyB 3HAYHO BUINMMN, HIX B JINCTKAX 1 HECYTTEBO 3ajiekaB BiJ copTy. Tak,
10 YOPHOMY Mapy y copTy JlacTiBka ojiechbka 3HAU€HHSI I[bOTO MOKA3HUKA 3aJI€KHO
BiJ1 cTpoKy ciBOu ctanoBuiu 37,0-39,7 %, y copty ['onybOka onecbka — 36,2—41,4,
a 'y copty bypmtun — 34,3-36,3 %, micnsi sYMEHIO SApOro BIJNOBIAHO J0 COPTIB
35,4-36,4; 33,5-36,4 Ta 32,3-36,4 %.

3a mepioA 3UMIBI YacTHHA BYIJVIEBOJIB BUTPAYa€ThCA HA MNIATPUMAaHHS
(b1310JI0TIYHOTO CTaHy POCIMHHOTO Opra”i3Mmy. 3TiHO 3 EKCIEPUMEHTAIbHUMHU
JaHUMH y TIEPEBAXKHIM YaCTHWHI BHUIIQJIKIB B IIOCIBaX IIIEHUI O3WMOi
ONTUMAJBLHOTO Ta TI3HBOTO CTPOKIB CIBOM pPOCIMHAMHM BTpadasiocsl OUIbIIe
PO3YMHHHUX BYIJIEBOJIIB, TMOPIBHSHO 3 paHHIM. [[f0 3aKOHOMIpHICTH WMOBIPHO
MO>KHA TOSICHUTH THM, W10 3a C1BOM 22 BepecHs Ta 7 >KOBTHS POCIHMHH MIIECHHMII
03uMO1 Oy B HECTaOlJIbHOMY CTaH1 CHOKOIO, IMi/I YaC KOPOTKOYACHUX MOTETUIIHb
B OCIHHBbO-3UMOBMM T€piO[i Y HHUX OUIbII aKTUBHO BIIOYBaBCS MOJAIbIINAN
PO3BUTOK KOpPEHEBOI CHCTEMHM, MAaroHiB Ta JHCTKIB, IO ¥ NPU3BOIWIO O
CYTTEBIIIOTO 3MEHIIIEHHS BMICTY ITYKPIB.

KitouoBUMU elleMEeHTaMu CTPYKTYPU BpPOXal0 € KIJIbKICTh MPOAYKTUBHHUX
cTte0en Ha OJMHMII TUIOII, Maca 3€pHa 3 KOJIOCY, O3€PHEHICTh KOJOCY Ta Maca
1000 3epuun. 1[I moka3HWKH TICHO IIOB’s3aHi MK Cc0000 1 3alieKaTh Bil
MOrOJJHUX YMOB, COPTY, CTPOKY CiBOM, yIOOpEeHHS Ta psAay 1HIUX (HaKTOPiB.

JlocmimKeHHSIMA BHSIBJICHO, 110 B TOCIBaX MIIEHUIII 03UMOT BCIX COPTIB 1O
YOPHOMY Tapy, B TOPIBHSHHI 3 HEMAPOBUM TOTEPEITHUKOM, € 3aKIagaBcs OB
IHTEHCUBHUI MiHepaibHUil (OH, 3a BCIX CTPOKIB CiBOM (opMyBaiacsi Oiiblia
KUTBKICTh TPOAYKTUBHHUX cTeOen. 3’sICOBaHO, IO Ha O10JOTIYHY BPOKaWHICTH

HH.ICHI/II_Ii 03MMOI B POKH ,IIOCJ'IiI[}KCHI) BINIUBAJIX K TYCTOTAa IIPOAYKTHUBHOI'O



CTEOJIOCTO0, TaK 1 MPOAYKTUBHICTH KOJIOCA, SIKa BU3HAYAJACSA KITBKICTIO 3€pEH B
kosioci 1 Macoro 1000 3epeH. MakcumainbH1 TOKAa3HUKH O10JIOTTYHOT BPOXKAMHOCTI
[0 YOPHOMY Mapy 1 IICis SUYMEHIO SPOro BiaMivaau 3a CiBOM B ONTHUMAaJIbHUN
CTpOK (22 BepecHs).

VY mNopiBHSHHI 3 IHIIMMH JOCIHIPKYBAHUMU T€HOTUIIAMU y COPTY MIIECHMII
o3umoi M’sikoi ['omyOka onxechka dopmyBanacs HaWOLIbIIa KIJIBKICTh 3€peH B
kojoci. Cmig 3a3HaYUTA 1 HAWOUIBIIY IUIACTUYHICTH ITHOTO COPTY IIOJO
nomnepeHuKa 1 CTPOKy CiBOU. Y COpTy HIIEHHI 03UMOi TBepnoi BypmtuH 1o
JIBOX MOIEPEIHUKAX KUIBKICTh 3€pEH B KOJIOCI, a TAKOXK Maca 3epHa 3 Koyioca 0ynu
MEHIIUMU, HIXK Y COPTIB MILIEHULI M SKO.

Busisneno, mo y cepenabomy 3a 2017-2019 pp. npu BUpOIIyBaHHI MIIEHUII
O3UMOI 0 YOpPHOMY IMapy MHpupicT Bpoxaro Ha (oHi N3oPgKsy mopiBHAHO 3
BapiaHTaMu 0e3 BHECEHHsI JOOpHUB (KOHTPOJIEM) BapilOBaB 3ajJieKHO BiJ] COPTY Ta
CTpoKy ciBOuM y Mexax 0,51-0,81 1/ra, a 3a cucreMu ynoOpeHHs, sKa BKJIIOUYAE
JOJIaTKOBE MIJKUBIEHHS N3y HanpuKiHLl ()a3u KYLIIHHS POCIUH — BPOKAWHICTb
MiJBUIYBaacs BiAMOBIAHO A0 KOHTposto Ha 0,79—1,18 1/ra Ta craHoBwWIa IS
copty JlactiBka onecbka 6,08—7,10 T/ra 3epHa, ['onyOka ongecbka — 6,89—7,16, a
st copty byprtun — 5,49-6,40 1/ra.

[Ticns stamento siporo y coprty JlacTiBka ojiechka BpOXKAWHICTH 3€pHA
3aJIeHO BiJ] CTPOKY ciBOM Ha (poHI Oe3 BHeceHHs JOOpPUB BapiioBaja y MeExkax
3,13-3,39 1/ra, y copty l'onybka oxecvka — 3,44-3,82, a y copty bypmtun —
2,55-3,11 T1/ra. 3a mepeanociBHoro ynoopeHHs (NgoPeKs0) 3HaueHHS 115OTO
MOKa3HUKA 3POCTANIA 3aJI€KHO B1JI COPTY Ta CTpOKy ciBOM Ha 1,08—1,52 T/ra, a 'y
pa3i JOMAaTKOBOTO 3aCTOCYBaHHS a30THUX M KUBIEHb (N3) paHO BECHOIO TIO
Mep3T0TANIOMY IPYHTY Ta N3 y KiHII (a3u KyuiHHS pociuH) — Ha 2,17-2,47 1/ra
Ta CTaHOBWJIM Yy copTy JlacTtiBka onecwka 5,47-5,75 T/ra; y copty ['omyOka onecpka
—5,67-6,05, ay copty bypmtun — 4,73-5,53 1/ra.

Bigomo, 110 3€pHO TIIEHMIII O3UMOI XapaKTEPUIYETHCS CYKYIHICTIO
BJIACTUBOCTEH Ta O3HAK, SKi BU3HAYAIOTh MPUIATHICTh HOTO JO BXXHUBAHHS 3a

npuzHaueHHsM. DopMyBaHHS SKOCTI 3€pHa MIICHUIl BIAOYBAETHCA SK Mif AIEIO



OpUPOTHUX (PAKTOPIB, TAK 1 KOMIUIEKCY arpOTEXHIYHUX MPUHOMIB BUPOIIYBaHHS.
®i3uyHI, TEXHOJIOTIYHI XapaKTEePUCTUKU 3€pHA, HOro XIMIYHUN CKJIAJ y 3HAYHIN
Mipi 3aj1eKaTh TaKOXK B1JI COPTY.

3a pesynbTaTaMu TPUPIYHUX TOCHTIDKEHb BUSBIICHO, IO y TEPEBAKHIN
KUIBKOCTI BHWIIQJIKIB Takl IIOKa3HUKW 3€pHa, SK HaTypa Ta CKJIOIOIIOHICTD,
30UIBIIYBAJIUCh BiJI PaHHBOTO CTPOKYy ciBOM (7 BepecHs) y Oik mizHimmx (22
BEpEeCHS Ta 7 JKOBTHA) Ta OyJdu BUIIUMH Yy COPTY NIIEHUIN TBepnaoi byprirua
MOPiBHSIHO 3 copTaMu M’skoi JlacTiBka ojechbka Ta I'onyOka omechka. HaliBuina
CKJIONOAIOHICTh 3epHa y nocaiai (96,7-97,7 %) chopmyBanacs y copTy MIIEHUII
03uMO1 TBepAOi BypmTwH Tpu BUpOIIyBaHHI MO YOPHOMY Tapy 3a CHCTEMH
yIOOpeHHs, sika BKIIOYAE MIHKUBICHHS HANPUKIHIN (a3u KyIiHHS pociauH Nig
JIOKaJIbHO Ha (POHI MEPENOCIBHOTO BHECEHHS MOBHOTO J0OpHBa N3oPgoKso.

BcranosinieHo, 1o Haiibinbie O1Jka Ta CUpPOi KJIEHMKOBMHU B 3€pHI y BCIX
COPTIB TIICHMIII O3UMOI IiCls 000X TMOMEPEIHUKIB BIIMIYAIM 3a CHCTEMH
yaoOpeHHsl, sika nepeadadae Ha (HOHI MEPEANOCIBHOIO BHECEHHS MIHEPATbHHUX
n00pUB a30THI MIPKUBJICHHS TIOCIBIB Y BECHSIHUM Tepioja Bererarii pocnuH. Tak,
32 BUPOLIYBaHHS MO YOPHOMY Mapy KUIBKICTh Olnka B 3epHi y copTy JlacTiBka
OJlecbKa 3aJIe)KHO BIJ] CTPOKY CiBOM 3a IIbOTO BapiaHTy yJIOOpEHHs BapiioBaja B
mexax 13,3-13,6 %, cupoi knerikoBuan — 24,1-24,8 %; y copty ['onmyOka onecbka
- 12,1-12,6 Ta 22,8-24,6 %, a y copty bypurun Bianosigno 14,3—14,6 ta 26,3—
27,6 %. Ilicns sumMeHIO SIPOTO 3HAYEHHSI IMX IOKAa3HUKIB y copTy JlacTtiBka
onecwbka cranoBwiu 13,2—13,4 ta 23,4-24,3 %; y copty ['onmybka onecbka — 12,0—
12,4 ta 21,3-23,4 %, a 'y copty bypmrtun — Bignosiguo 13,5-14,5 ta 24,0-25,4 %.

3’4COBaHO, 10 3€PHO MIICHUIII 03UMOi TBEp/0i bypmTHH Ha BiIMIHY BijJ
COPTIB M K01 MICTHJIO OUIbIle O11Ka Ta KJIEHKOBUHHM 3a BCIX BapiaHTIB yAOOpEHHS,
aJie XapakTePU3yBaIOCs HU3bKUMH 3HAYCHHSIMU ceAUMeEHTaIlii 6opomHa. J[o Toro
X KJIeHKOBHHA Oyyia OUIBII PO3TSDKHOIO Ta CJIA0KOIO MOPIBHSHO 3 KICHMKOBHHOIO
COPTIB TIIEHULIl M’ SIKOi.

Ha ocHOBI mpoBeneHWX MOCHIDKEHb BCTAHOBIEHO, 10 HAWBHIII

BpPOKAWHICTh Ta YUCTUM JOXIJ MPH BUPOIITYBAHHI BCIX COPTIB MIIIEHHUIIl 03UMO] SIK



0 YOPHOMY TMapy, TaK 1 MCIS SYMEHIO SPOTO, 3a0e3MeuyeThcsl 3a CHUCTEMU
yIOOpEeHHS TOCIBIB, MO BKIIOYAE TEPEANOCIBHE BHECEHHS MOBHOTO J00pWBa Ta
BeCHSHI a30THI mipkuBieHHs. Coprtu JlacTtiBka ojecbka Ta bypmTtun ciin
BHCIBATH MICJISI 000X MOMEPEIHUKIB B ONITUMAILHUN CTPOK, ['omyOka onechka — B
JIOTYCTAMO pPaHHIA Ta ONTHUMAaIbHUN CTpoOK. Ilicis sYMEeHro sporo cepen CopTiB
NIICHUIl M SIKOT PEKOMEHAYEThCS BHCiBaTH copT [omyOka opecbka, SKHA Ha
ynooperux miomax dopmye 4,8—6,0 T/ra TPOIOBOIBUOTO 3€pHA TPETHOTO Kiacy
SKOCTI 3a peHTa0enbHOCTI BUpoOHUIITBA 121-145 %.

KurouoBi ciioBa: miieHunsi o3uMa, copT, CTPOK CIBOM, TOTIEPEAHUK, MiHEpaIbHE

YKUBJICHHS, BPOXKANHICTb, KICTh 3€pHA, EKOHOMIUHA €(EKTUBHICTD.



ANNOTATION

Astakhova Ya. V. Formation of winter wheat yield and grain quality under
the influence of sowing dates and fertilization in the Northern Steppe. — Qualifying
scientific work printed as manuscript.

A dissertation for obtaining a scientific degree the doctor of philosophy on a
specialty 201 — Agronomy. — SE Institute of Grain Crops of the National Academy
of Agrarian Sciences of Ukraine, Dnipro, 2021.

The dissertation presents the results of scientific research on the peculiarities
of winter wheat plants growth, development, soluble carbohydrates accumulation
and consumption during winter, yield formation, grain physical and biochemical
properties under the influence of agrotechnological cultivation methods after
predecessors with different agronomic value.

The chosen topic relevance is stipulated by implementation into production
of varieties that are new, highly productive, different in their biological
characteristics; in modern organizational and economic conditions with weather
and climatic transformations existing ideas about the sowing dates and plant
nutrition impact on yield and grain quality of winter wheat undergo a considerable
change. In addition, the increase in winter crops areas after non-fallow
predecessors requires cultivation agronomic methods revision and refinement as
well as their differentiated application depending on interrelated influence of a
number of factors.

During the dissertation related research the results are obtained that have
scientific novelty and practical significance in the field of agronomy.

The research scientific novelty consists in the following: for the Northern
Steppe conditions for the first time a complex approach was applied to establish
the reaction of modern varieties of winter wheat different in their morphobiological
characteristics (soft Lastivka Odeska, Holubka Odeska — Triticum aestivum L. and
durum Burshtyn — Triticum durum Desf.) to sowing dates and fertilizing when
crops are placed after spring barley and black fallow. We identified peculiarities of

soluble carbohydrates accumulation and consumption by plants of these varieties



during winter period, cultivation agrotechnological methods influence on yield
formation, grain physical and biochemical properties for the above varieties,
economic indicators.

We improved elements of winter wheat growing technology by establishing
better sowing dates and optimal crops fertilizing system; use of these technology
methods in the Northern Steppe provides high quality and stable grain yield after
fallow and non-fallow predecessors.

We further developed the provisions regarding the consistent patterns of
winter wheat plants growth and development, formation of yield structural
elements, grain quality parameters depending on growing conditions.

The obtained results practical significance consists in the development and
production implementation of technological methods that increase winter wheat
grain yield and quality; this allows to obtain soft wheat grain with protein content
of 12.0-13.6 %, durum grain protein — 13.5-14.6 %; yield after spring barley 4.7—
6.0 t/ha, and after black fallow — 5.4-7.1 t/ha. Research materials were annually
used in drafting methodological and scientific recommendations on
agrotechnological and innovative strategy for spring field work, technological
complex for early grain harvest and winter crops sowing in the Steppe, for grain
quality improvement.

On the fileds of State Enterprise "Experimental Farm "Dnipro" affiliated
with the in 2016/17-2018/19 growing years winter wheat was sown on September
7, September 22 and October 7 with fertilizing options: 1 — without fertilizer
(control); 2 — pre-sowing application of complete fertilizer (after black fallow —
N3oPeoKs0, after spring barley — NgoPgoKso); 3 — fertilizing system (pre-sowing
application of mineral fertilizers after black fallow + feeding at the plants tillering
phase end with N3, locally, after spring barley — N3, in early spring on frozen-
thawed soil + Njo locally). Nitrogen fertilizer ammonium nitrate was used to
fertilize crops.

Regarding the characteristics of winter wheat varieties that were studied (all

of them were created at the Breeding and Genetic Institute of NAAS), we found



that Lastivka Odeska variety (tall, intensive type) responds positively to soil
improvement, but is quite hardy in conditions of nutrient deficiency; Holubka
Odeska variety (medium-sized, intensive type) is sensitive to fertilizers, maximally
adapted to arid growing conditions, due to increased vernalization need (54-56
days) tolerates early sowing relatively well; durum wheat Burshtyn (the variety
short-stem type) has a medium stage of vernalization, under favorable growing
conditions can provide a fairly high yield.

The hydrometeorological indicators analysis in the years of research allows
us to note that the weather conditions were generally favorable for winter wheat,
but differed both in precipitation amount in certain plants vegetation periods and in
temperature.

It was found that winter wheat plants biometric indicators in different
developmen phases were mainly higher when grown after black fallow compared
to crops sown after spring barley. But this pattern was not preserved in all cases,
due to more intense plant nutrition background after the non-fallow predecessor.
With an acceptable early sowing date (September 7), the plants had better
development compared to those sown on September 22, and far better than plants
sown on October 7. In soft winter wheat varieties Lastivka Odeska and Holubka
Odeska, such indicators as height, leaf surface area and aboveground vegetative
mass were, as a rule, greater than the corresponding parameters of durum wheat
Burshtyn.

In the scientific literature it is proved that one of winter grains adaptive
reactions to winter period adverse factors is water-soluble carbohydrates increase
in cells during autumn vegetation end; and that high sugar content is essential for
developing resistance to low temperatures. According to conducted researche
results it is established that at the end of the autumn vegetation period soft winter
wheat varieties plants accumulated more soluble carbohydrates in the leaves than
durum winter wheat, regardless of predecessor. In tillering nodes the total content
of these substances was much higher than in the leaves and did not depend on the

variety. Thus, after black fallow in Lastivka Odeska variety this indicator value,



depending on the sowing date, was 37.0— 39.7 %, in Holubka Odeska variety —
36.2-41.4, and in Burshtyn variety — 34.3-36.3 %, after spring barley according to
varities 35.4-36.4; 33.5-36.4 and 32.3— 36.4 %.

During winter certain amount of carbohydrates is spent to maintain the plant
organism's physiological state. According to experimental data, in the majority of
cases in winter wheat crops of optimal and late sowing dates, plants lost more
soluble carbohydrates than early sowing date plants. This pattern can probably be
explained by the fact that during sowing dates September 22 and October 7 winter
wheat plants were in an unstable state of rest; during short-term warming in
autumn-winter period they had more active further development of root system,
shoots and leaves that led to a significant reduction in sugar content.

The crop structure key elements are the number of productive stems per unit
area, the ear grain weight, the ear grain number and 1000 grains weight. These
indicators are closely related and depend on weather conditions, variety, sowing
date, fertilizer and a number of other factors.

Studies have shown that in winter wheat crops of all varieties after black
fallow, in comparison with non-fallow predecessor, where a more intense mineral
background was laid, a larger number of productive stems was formed for all
sowing dates. It was established that in the years of research winter wheat
biological yield was influenced by both productive stems density and ear
productivity, which was determined by ear grain number and 1000 grains weight.
The biological yield maximum indicators after black fallow and after spring barley
were noted for optimal sowing date (September 22).

In comparison to other studied genotypes soft winter wheat variety Holubka
Odeska formed the largest ear grain number. It should be noted that this variety has
the greatest plasticity regarding predecessor and sowing date. In durum winter
wheat variety Burshtyn after two predecessors, ear grain number and ear grain
weight were lower than in soft wheat varieties.

It was found that in 2017-2019 on average , when growing winter wheat

after black fallow, the yield increase on the background of N3oPs0K3, compared to



"no fertilizer" options (control) varied within 0.51— 0.81 t/ha depending on the
variety and sowing date; and for fertilizing system which includes additional N3
feeding at the end of plant tillering phase — the yield increased compared to control
option by 0.79-1.18 t/ha and constituted in grain: for variety Lastivka Odeska
6.08-7,10 t/ha , Holubka Odeska — 6.89—-7.16, and for Burshtyn variety — 5.49—
6.40 t/ha.

After spring barley in Lastivka Odeska variety grain yield depending on the
sowing date on "no fertilizer" background varied between 3.13-3.39 t/ha, in
Holubka Odeska variety — 3.44-3.82, and in Burshtyn variety — 2.55-3.11 t/ha.
With pre-sowing fertilization (NgyPgKso) this indicator values increased by 1.08—
1.52 t/ha depending on variety and sowing date; and in the case of additional
application of nitrogen feeding (N3, in early spring on frozen-thawed soil and N3
at the end of plant tillering phase) — by 2.17-2.47 t/ha and amounted: in Lastivka
Odeska variety to 5.47-5.75 t/ha; in Holubka Odeska — 5.67—6.05, and in Burshtyn
—4.73-5.53 t/ha.

It is known that winter wheat grain is characterized by a set of properties and
characteristics that determine its suitability for consumption. The wheat grain
quality is formed under the influence of natural factors and a set of cultivation
agronomic techniques. Grain physical, technological characteristics, chemical
composition largely depend on wheat variety.

According to three years research results, such grain indicators as nature and
vitreousity, in most cases increased from early sowing date (September 7) to later
dates (September 22 and October 7) and were higher in durum wheat Burshtyn
compared to soft varieties Lastivka Odeska and Holubka Odeska. The highest
grain vitreousity in the experiment (96.7-97.7 %) was formed in durum wheat
variety Burshtyn when grown after black fallow using fertilizing systems, which
include feeding at plants tillering phase end of the of N3, locally on the background
of pre-sowing application of complete fertilizer N3oPgoKso.

It was found that for all winter wheat varieties after both predecessors the

highest protein and crude gluten content in grain was noted for fertilizing system



which provides pre-sowing application of mineral fertilizers and crops nitrogen
feeding during spring vegetation. Thus, for this fertilizing system after black
fallow depending on sowing date Lastivka Odeska variety grain protein content
varied between 13.3-13.6 %, crude gluten content — 24.1-24.8 %; in Holubka
Odeska wvariety — 12.1-12.6 and 22.8-24.6 %; and in Burshtyn variety
respectively, 14.3-14.6 and 26.3-27.6 %. After spring barley these indicators
values in Lastivka Odeska variety were 13.2—13.4 and 23.4-24.3 %, in Holubka
Odeska variety — 12.0-12.4 and 21.3— 23.4 %, and in Burshtyn variety — 13.5-14.5
and 24.0-25.4 %, respectively.

It was established that Burshtyn durum winter wheat grain in contrast to soft
varieties, contained more protein and gluten in all fertilizing variants, but was
characterized by low values of flour sedimentation. In addition, gluten was more
stretchy and weak compared to gluten of soft wheat varieties.

Based on the research, it is established that in winter wheat cultivation of all
varieties, both after black fallow and after spring barley, the highest yield and net
income is provided by the crop fertilization system, which includes pre-sowing
application of complete fertilizer and spring nitrogen feedings. Varieties Lastivka
Odeska and Burshtyn should be sown after both predecessors on the optimal date,
Holubka Odeska — on the earliest acceptable and optimal dates. After spring
barley, among soft wheat varieties it is recommended to sow Holubka Odeska
variety, which on fertilized areas forms 4.8—6.0 t/ha of third quality class food
grain with profitability of 121-145 %.

Keywords: winter wheat, variety, sowing time, predecessor, mineral nutrition,

yield, grain quality, economic efficiency.
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