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AHOTAIIA

Acmaxoea A. B. ®opmyBaHHA BpOXXKAaWHOCTI Ta SKOCTI 3€pHa MIICHUII
03UMO1 TijJ BIUIMBOM CTpPOKIB ciBOM Ta ynoOpenHs B I[liBHiuHOMY Cremy. —
KBamidikariitna HaykoBa Ipailsi Ha MpaBax PyKOIHCY.

Hucepraitiss Ha 3700yTTS HAyKOBOTO CTymHeHs JoKkTtopa ¢utocodii 3a
cnemianpHicTIO 201 — ArpoHomisi. — JlepkaBHa ycTraHoBa I[HCTUTYT 3e€pHOBHUX
kynstyp HAAH VYkpainu, Juinpo, 2021.

VY nuceptarliitHiii poOOTI PEACTABICHO PE3YJIbTaTH HAYKOBUX JOCHIIKEHb
11010 0COOJIMBOCTEH POCTY, PO3BUTKY POCIMH MIIECHUIl 03UMO1, HAKOIMYECHHS Ta
BUTPAT HHUMM 3a TEpioJl 3UMIBII PO3UYMHHHUX BYIJIEBOAIB, (QOpMyBaHHs
BpOXKaHOCTI, (i3WYHUX 1 OI0XIMIYHUX BJIACTHUBOCTEM 3€pHaA i BIUIMBOM
arpOTEXHOJIOTIYHUX 3aXO/1B BUPOIIYBAHHS MICJS PI3HUX 32 CBOIM arpOHOMIYHUM
3HAYEHHSM, MOTMIEPETHUKIB.

AKTyanbHICTh 00paHOi TeMU 00yMOBJIEHA BIPOBAXKEHHSIM Y BUPOOHUIITBO
HOBUX, BHCOKONPOJIYKTUBHUX, HEOJHAKOBUX 32 CBOIMH  O10JIOTIYHUMU
OCOOJIMBOCTSIMHM COPTIB, a 3a Cy4aCHHUX OpraHi3aIliiHO-eKOHOMIYHUX YMOB Ha TIi
NOTOAHO-KJIIIMATUYHUX TpaHcpopMaliid 3MIHIOIOTHCS ICHYIOY1 YSBIIEHHS IpO
BIUTUB CTPOKIB CIBOM Ta CHUCTEMH >KUBIICHHS POCIUH Ha ypPOXKAMHICTH 1 SIKICTh
3epHa MIIeHuIll 03uMoi. J[o Toro >k, 30UIBIICHHS ILIONI MOCIBIB O3UMHHHM ITICIISA
HEMapoBUX IMONEPEIHUKIB MOTpeOye Meperyisily 1 YTOYHEHHS arpoOTeXHIYHUX
MPUIOMIB BHUPOIIYBaHHS Ta iX JUQPEPEHIIINOBAHOTO 3aCTOCYBAaHHS 3aJICKHO BIJ
B32€MOIIOB’A3aHOTO BIUIMBY Ay (PaKTOPiB.

VY pe3ynbTaTi BAKOHAHHS AMCEPTALIiHOT pOOOTH OTPUMAHO PEe3yJIbTaTH, SIKi
MaroTh HAYKOBY HOBH3HY Ta MIPAKTUYHE 3HAYEHHS y Traidy3l arpoHOMII.

HaykoBa HOBH3HA JOCIIKEHb MOJISITAE B TOMY, IO i1 yMOB IliBHIYHOTO
Cremy Bmepiie 3aCTOCOBAHO KOMIUICKCHUHM TMiJIXiJ 70 BCTAHOBJICHHS peakilii
Cy4aCHHX COpPTIB MINEHUIl 03uMOi M’sikoi: JlacTiBka oneckka, ['omyOka omechka
(Triticum aestivum L.) Ta TBepnoi — bypmtun (7Triticum durum Dest.), pi3Hux 3a
cBOIMH MOP(O- OlONOTTYHUMH XapaKTEPUCTUKAMH, HAa CTPOKHU CiBOM Ta yI0OpeHHS

3a PO3MIIICHHS MOCIBIB MICsA SYMEHIO SpOro Ta MO YOpHOMY mapy. BussieHo
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0COOJMBOCTI HAKOMUYEHHS Ta BUTPAT PO3UMHHHUX BYIJIEBOMIB 3a MEPioJ 3UMIBII
pPOCIAMHAMH IIMX COPTIB, BIUIMB arpoOTEXHOJOTIYHUX 3aXOIB BHPOIIYBaHHS Ha
dbopMyBaHHS BpOXXKalHOCTI, (I3UYHUX 1 OIOXIMIYHMX BJIACTUBOCTEH iX 3€pHa,
E€KOHOMIYHI MTOKa3HUKH.

Y I0CKOHAJIEHO €JIEMEHTH TEXHOJOrli BHUPOIIYBAaHHSA MIICHUI O3UMOi
IUIIXOM BCTaHOBJICHHS KpalIUX CTPOKIB CiIBOM, ONITUMAJIBHOI CUCTEMH yI0O0pEHHS
MIOCIBIB, 3aCTOCYBaHHs AKHX 3a0e3nedye oTpuMaHHa B yMoBax [liBaiunoro Cremy
BHUCOKOSIKICHOTO 3€pHa I[I€1 KyJIbTYPH HE JIMIIE TI0 MapOBUX, ajie 1 MICJIsl HeMapOBUX
NONEPETHUKIB IPU CTa0LIbHUX MOKa3HUKaX BPOXKAMHOCTI.

Halynu nonanemioro po3BUTKY MOJIOKEHHS MPO 3aKOHOMIPHOCTI POCTY Ta
PO3BUTKY POCIMH TIICHULI O03UMOI, (OPMYBaHHS €JIEMEHTIB CTPYKTypHU
BPOKAMHOCTI, TOKA3HUKIB SIKOCT1 3€pHAa 3aJI€KHO B1Jl yMOB BUPOLIYBaHHS.

[IpakTuuHe 3HAYEHHS OJEpP)KAHWUX PE3YJbTATIB IMOJSITa€ B PO3poOIl 1
BIIPOBA/DKCHHI Yy  BHPOOHUIITBO  TEXHOJIOTIYHUX  TMPUHAOMIB  ITiJIBUIICHHS
BpPOKAWHOCTI Ta SIKOCTI 3€pHa MIIEHUIll 03UMO1, 110 JTI03BOJISIE OJCPKYBaTH 3€PHO
MIIeHUI M Kol 13 BMicToMm Oinka 12,0-13,6 %, TBepmoi — 13,5-14,6 % 3a
YpOXKANWHOCTI MICIs STYMEHIO siporo Ha piBHi 4,7—6,0 T/ra, a 0 YOpHOMY Mapy —
5,4-7,1 T/ra. Marepianin  AOCHI/PDKEHb IMOPIYHO BUKOPUCTOBYBAIMUCS  TPHU
CKJaJlaHHI ~METOJMYHMX Ta HAYKOBO-IPAKTHYHUX PpPEKOMEHAAlId 1100
arpoOTEXHOJOTIYHOI Ta 1HHOBALIMHOI CTpaTerii MPOBEACHHS BECHSHO-IOJIbOBHUX
poOIT, TEXHOJOTIYHOTO KOMILJIEKCY 30MpaHHsl BPOXKAa0 PaHHIX 3€pHOBUX Ta CiBOM
O3UMHX KyJIbTYp B yMoBax CTelly, MOMIMIIEHHS SIKOCTI 3epHa.

[Tmenuiro o3umy B 2016/17-2018/19 Bereraniiinux pokax y [lepxaBHOMY
nignpueMcTBl  «Jlocmigae rocmomapctBo «/luimpo» JIY IHcTHTYT 3epHOBHX
kyaeTyp HAAH BuciBamu 7; 22 BepecHs Ta 7 KOBTHS 3a TaKuUX BapiaHTIB
ynoopenss: 1 — 6e3 BHeceHHs AOOPHUB (KOHTPOJIb); 2 — MEPEANOCIBHE BHECEHHS
noBHOTO J00puBa (1o YopHomy mapy — Ni3oPgKso, micms sumento siporo —
NeoPs0K30); 3 — cucrema ynobpenHss (Ha (oOHI MEpeArnociBHOIO BHECEHHS
MiHEpaJbHUX JOOPUB MO YOPHOMY Mapy MIHKUBICHHS HANpUKIHI (a3 KyIIiHHS

POCIINH N3() JIOKAJIBHO, ITICIIS SYMEHIO Aporo — N30 paHO BECHOIO 110 MCP3JIOTAIIOMY
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IpyHTy + N3¢ J0KanbHO). [Insi mipKUBIEHb MOCIBIB BUKOPUCTOBYBAJIU a30THE
n00puBO amiadHa celiTpa.

[Ilomo XapakTEepUCTUKH COPTIB TIIEHUIN O3UMOI, Kl JOCIIKyBaiu (BCl
BOHM cTBOpeHi B CenekuiiHo-reneTnunomy Iacturyri HAAH), To copt JlactiBka
0JleCbKa BUCOKOPOCIJIHM, IHTEHCUBHOI'O THUITy, TTO3UTUBHO pearye Ha IiIBUIICHHS
arpodoHy, ane JOCTaTHHO BUTPUBAJIMI B YMOBax Ne(IIUTY MOXKUBHUX PEUOBHH;
copt ['omyOka omecbka CepeaHBOPOCTHH, IHTCHCHBHOTO THWITY, YYTJIUBHH [0
BHECEHHsSI J100pHUB, MAaKCHMMaJbHO aJallTOBaHUWA JO TMOCYIUIMBUX yMOB
BUPOIIYBaHHS, ¥ 3B’SI3KYy 3 MIJIBUIIECHOIO MOTPeOO0 110 sipoBu3ailii (54—56 1HIB)
BIJIHOCHO J00Ope MEepEeHOCUTh paHHIO CiBOy; COPT MIIEHUIl TBEpAoi bypmTuH
KOPOTKOCTEOJI0BOTO THITY, MA€ CEPEIHIO CTaJlII0 SPOBH3allii, 32 BIATIOBITHUX YMOB
BUPOIIYBaHHS MOe 3a0e3MeuyBaTh JOCUTh BUCOKI TOKA3HUKU BPOKAMHOCTI.

AHami3 T1IpOMETEOPOJIOTIYHUX TMOKA3HUKIB B POKH JOCTIIHKEHb J03BOJISIE
3ayBOKWUTH, M0 TIOTOJHI YMOBHM I TMIIEHUII O3UMOi Oylau y IiIoMy
COPUSTIIMBUMH, aje BIIPI3HIMCA SK 3a KUIBKICTIO OMAaJiB B OKpeMI Mepioan
BEreTallli poCiuH, TakK 1 32 TEMIIEPATyPHUM PEKUMOM.

3’g4coBaHO, 110 OIOMETPUYHI MOKA3HUKHU POCIMH MIIEHMI 03UMOI y pIi3HI
da3u po3BUTKY MEPEBAKHO OYyJIW BUIIUMHU MPU BUPOIINYBAHHI MO YOPHOMY Mapy
MOPIBHSHO 3 TMIOCIBAMHM TICIsA SYMEHIO Sporo. AJje Taka 3aKOHOMIPHICTb
30epirangacs He y BCIX BUMNAJKaX, IO MOSCHIOETHCS OUIBII 1HTEHCUBHUM (DOHOM
KUBJICHHSI POCJIMH TICJI HEMapoBOro IMOIMEpPEeNHMKA. 3a JIOMYCTUMO PAHHBOIO
CTpPOKY CiBOM (7 BepecHs) pOCIWHU Majld Kpalldid PO3BUTOK IMOPIBHSIHO 3 THMH,
0 BUCIBaIM 22 BEpecHs, a OCOOJMBO 7 >KOBTHSA. Y COPTIB MIUEHMII O3UMOI
m’sakoi JlactiBka oxecbka Ta ['onyOka onechka Taki NMOKAa3HUKHU, SIK BUCOTA,
IJIoma JUCTKOBOI TOBEpXHI Ta HaJA3eMHa BereTaTMBHAa Maca pPOCIUH
dbopmyBanucs, SK MPaBUI0, OUIBIIMMHU, HIK BIAMOBIIHI MapaMeTpH MIICHUII
TBepaoi bypmtus.

Y HaykoBiil JiTepaTypl JOBEACHO, IO OJHIEID 3 aJaNTUBHHUX pPEaKIlii
POCIIMH O3WMHUX 3€PHOBHUX KYJIbTYp Ha HECIPUSATINBI (PAKTOPH 3UMOBOTO MEPIOay

€ 30UIbIIIEHHA B KJIITMHAX Ha Yac MPUIMHEHHS OCIHHBOI Bererailii KIJIbKOCTI
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BOJIOPO3UYMHHUX BYIJIEBOJIB, @ TaKOX Te, M0 MIABUIICHUNA BMICT IIyKpIB Mae
0e3yMOBHE 3HaYCHHS Y PO3BUTKY CTIMKOCTI IMX KYJIbTYp 10 HU3BKUX TEMIIEpaTyp.
3a pe3ynbTaTaMd TMPOBEJICHUX JOCIIPKEHb BCTAHOBJIEHO, IO HANPHUKIHII
OCIHHBOTO Tepioay Bereramii OiIblIe PO3YMHHUX BYIJIEBOIIB B JIMCTKAaX,
HE3aJIeKHO BIJ] TOINEpPEIHUKA, HAKOMUYyBaJIOCSd POCIMHAMH COPTIB MIIECHUII
03UMO1 M’SIKOT MOPIBHSAHO 3 TBEPAOI0. Y By3jaxX KYUIIHHS 3arajbHUN BMICT ITUX
pevoBHH OYB 3HAYHO BHINWHN, HIJK B JIUCTKAX 1 HECYTTEBO 3aJekaB Bia copTy. Taxk,
10 YOPHOMY Mapy y copTy JlacTiBka oiechbka 3HAaUEHHS I[LOTO MOKAa3HUKA 3aJI€KHO
BiJ1 cTpoKy ciBOu ctanoBuiu 37,0-39,7 %, y copty ['onyOka onecbka — 36,2414,
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 3UMIBIII YacTHMHA BYIJIEBOJIB BUTPAYa€ThCAd Ha MIATPUMAaHHS
(b1310JI0TIYHOTO CTaHy POCIMHHOTO OpraHi3Mmy. 3TiJIHO 3 €KCHEPUMEHTAIbHUMHU
JaHUMH y TIEPEBAXKHIM YaCTHHI BHUIIQJIKIB B IIOCIBaX IIIICHUIl O3UMOI
ONTUMAJBLHOTO Ta TI3HBOIO CTPOKIB CIBOM pOCIMHAMHM BTpadayiocs Oiibliie
PO3YMHHUX BYIJIEBOJIB, TMOPIBHSHO 3 paHHIM. [[f0 3aKOHOMIpHICTH WMOBIPHO
MO>KHA TOSICHUTH THM, IO 3a C1BOM 22 BepecHs Ta 7 >KOBTHS POCIHMHH MIIECHHMII
03uMO1 Oy B HECTaOlJIbHOMY CTaH1 CHOKOIO, IMi/I YaC KOPOTKOYACHUX MOTETUIIHb
B OCIHHBbO-3UMOBMI TM€pIO[ Yy HHUX OUIbII aKTUBHO BIIOYBaBCS MOJAIBIINAN
PO3BUTOK KOpPEHEBOI CHCTEMHM, MAroHiB Ta JHCTKIB, IO ¥ NPU3BOJWIO O
CYTTEBIIIOTO 3MEHIIIEHHS BMICTY ITYKPIB.

KitouoBUMU elleMEeHTaMu CTPYKTYPH BPOXKal0 € KIJIbKICTh MPOAYKTUBHUX
cTte0en Ha OJMHMIN TUIOINI, Maca 3€pHa 3 KOJIOCY, O3€PHEHICTh KOJIOCY Ta Maca
1000 3epuun. I{i moka3HHKH TICHO IOB’S3aHI MIDXK Cc000I0 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 HEMTAPOBUM TOTEPETHUKOM, J€ 3aKIaAaBcs OLIBII
IHTEHCUBHUI MiHepaJibHUi (OH, 3a BCIX CTPOKIB CiBOM (opMyBajnacsi Oiiblia
KUTBKICTh TPOAYKTUBHHUX cTeOen. 3’sICOBaHO, IO Ha O10JOTIYHY BpOKaWHICTh

HH_IGHI/II_Ii 03MMOI B POKH I[OCJIiI[}KeHB BINIUBAJIX K TYCTOTAa IIPOAYKTHUBHOI'O
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CTEOJIOCTO0, TaK 1 MPOAYKTUBHICTH KOJIOCA, SIKa BU3HAYAJACsA KUTBKICTIO 3€pEH B
kosioci 1 Macoro 1000 3epeH. MakcumainbH1 TOKa3HUKHA 010JIOTTYHOI BPOXKAMHOCTI
10 YOPHOMY Mapy 1 IICis SUYMEHIO SPOro BiaMivaau 3a CiBOM B ONTHUMAaJIbHUMN
CTpOK (22 BepecHs).

VY nNopiBHSHHI 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
nornepeHuKa 1 CTpOKy CiBOU. Y copTy NIIEHUIIl 03UMOi TBepaoi BbypmTuH mo
JIBOX MOINEPEIHUKAX KUIBKICTh 3€pEH B KOJOCI, a TAKOXK Maca 3epHa 3 Koyioca 0ynu
MEHIIUMU, HIXK Y COPTIB MILIEHULI M SKO.

Busisneno, 1o y cepenubomy 3a 2017-2019 pp. npu BUpOIITyBaHHI MIICHUII
O3UMOI IO YOpPHOMY IMapy MHpupicT Bpoxkaro Ha (oHi N3oPgKsy mopiBHAHO 3
BapiaHTaMu 0e3 BHECEHHs JOOpHUB (KOHTPOJIEM) BapilOBaB 3aJEKHO BiJ COPTY Ta
CTpoKy ciBOuM y Mexax 0,51-0,81 1/ra, a 3a cucremMu ymoOpeHHs, sKa BKJIIOYAE
JOJIATKOBE MIJKUBIEHHSI N3y HAaOpHKIHUI ()a3u KYLUIIHHS POCIUH — BPOKalHICTh
MiJBUIYBaNacs BiAMOBIAHO A0 KOHTpoito Ha 0,79-1,18 1/ra Ta cTtaHoBHMIIa s
copty JlactiBka onecbka 6,08—7,10 T/ra 3epHa, ['onyOka ogecbka — 6,89-7,16, a
st copty byprtun — 5,49-6,40 1/ra.

[Ticns stamento siporo y copry JlacTiBka ojechka BpOKaWHICTh 3€pHA
3aJIeHO BiJ] CTPOKY CciBOM Ha (poHi Oe3 BHeceHHs JOOpPUB BapiioBaja y MeExkax
3,13-3,39 1/ra, y copty l'onybka oxechka — 3,44-3,82, a y copty bypmtun —
2,55-3,11 T1/ra. 3a mepeanociBHoro ymnoopeHHs (NgoPeoKs0) 3HaueHHs 11bOTO
MOKa3HUKA 3POCTANIA 3aJI€KHO B1JI COPTY Ta CTpOKy ciBOM Ha 1,08—1,52 T/ra, a 'y
pa3i OJaTKOBOTO 3aCTOCYBaHHS a30THUX MKUBICHb (N3g paHO BECHOIO TIO
Mep3J0TaNIOMY IPpYHTY Ta N3 y KiHII (a3u KyuiiHHS pociuH) — Ha 2,17-2,47 1/ra
Ta CTaHOBWJIM Yy copTy JlacTtiBka onecrka 5,47—-5,75 1/ra; y copty ['onyOka onecbka
—5,67-6,05, ay copty bypmtun — 4,73-5,53 1/ra.

Bigomo, 110 3epHO TIIEHUII O3UMOI XapaKTEPUIYETHCS CYKYIHICTIO
BJIACTUBOCTEH Ta O3HAK, SKi BH3HAYAIOTh MPUIATHICTh HOTO JO BXXUBAHHS 3a

npuzHaueHHsM. DopMyBaHHS SKOCTI 3€pHA MIIEHUIll BIAOYBAEThCSA SIK IMiJ €O
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OpUPOTHUX (PAKTOPIB, TaK 1 KOMIUIEKCY arpOTEXHIYHUX MPHUIOMIB BHPOIIYBaHHS.
®i3u4HI, TEXHOJIOTIYHI XapaKTEPUCTUKU 3€pHA, HOro XIMIYHUN CKJIaa y 3HAYHIH
Mipi 3aj1eKaTh TaKOXK B1JI COPTY.

3a pesynbTaTaMu TPUPIYHUX TOCHTIDKEHb BUSBJICHO, IO y TEPEBAKHIN
KUIBKOCTI BHIIQJIKIB Takl IOKa3HUKW 3€pHa, SK HaTypa Ta CKJIOMOAIOHICTb,
30UIBIIYBAJIUCh BiJ PaHHBOTO CTPOKYy ciBOuM (7 BepecHs) y Oik mizHimmx (22
BEpECHS Ta 7 JKOBTHS) Ta OyJaW BUIMMH y COPTY MIICHWI TBepaoi bypritur
MOPiBHSHO 3 copTaMu M’skoi JlacTiBka onechbka Ta ['omyOka onmechka. HaiiBuina
CKJIONOAIOHICTh 3epHa y nocaiai (96,7-97,7 %) chopmyBanacs y copTy MIIEHUIII
03uMO1 TBepAOi BypmTmH mpw BUPOIIYBaHHI M0 YOPHOMY TMapy 3a CHCTEMH
yIOOpeHHs, SKa BKIIIOYAE MIHKUBJICHHS HAMPUKIHIN (a3u KYyIiHHS pociauH Njg
JIOKaJIbHO Ha (POHI MEPENOCIBHOTO BHECEHHS MOBHOTO J0OpHBa N3oPgoKso.

BcranosneHo, 1o HaiiOuibie OiJika Ta CHpOi KIEHMKOBMHU B 3€pHI y BCIX
COpPTIB TIICHMIII O3WMOI IMicisg 000X TMOMEPEAHUKIB BIAMIYAIM 32 CHUCTEMH
yaoOpeHHs, sika mnepeadadae Ha (OHI MEPEANOCIBHOTO BHECEHHSI MIHEpPabHUX
n00pUB a30THI MIPKUBJICHHS TIOCIBIB Y BECHSHUU Tiepion Bereraiii pociaud. Tak,
32 BUPOLIYBaHHS [0 YOPHOMY Mapy KUIBKICTh Ol1ka B 3epHi y copTy JlacTiBka
OJlecbKa 3aJIeKHO BIJ] CTPOKY CiBOM 3a IIbOTO BapiaHTy YJOOpEHHS BapiioBajia B
mexax 13,3-13,6 %, cupoi kneiitkoBunu — 24,1-24,8 %; y copty ['onyOka onecbka
— 12,1-12,6 Ta 22,8-24,6 %, a y copty bypmrun BignosigHo 14,3—14,6 ta 26,3—
27,6 %. Ilicns sumMeHIO SIPOTO 3HAYEHHSI IUX IOKAa3HUKIB y copTy JlacTiBka
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 MIICHHII 03UMOi TBep/10i bypmITHH Ha BiIMIHY BiJ
COPTIB M’4KOi MICTHJIO Olnbllie O11Ka Ta KJICHKOBUHM 3a BCIX BaplaHTIB yA00pEHHS,
aJie XapakTePU3yBaIOCs HU3bKUMH 3HAYCHHSIMU ceAuMeHTaIlii 6opomHa. J[o Toro
XK KJICHKOBHMHA Oyrna OlIbII PO3TSKHOIO Ta CIAOKOIO MOPIBHSHO 3 KJICHKOBUHOIO
COPTIB TIIEHULIl M’ SIKOi.

Ha ocHOBI mpoBeneHWX MOCHIDKEHb BCTAHOBJIEHO, 10 HAWBHIII

BpPOKAWHICTh Ta YUCTUM JOXIJ MPH BUPOITYBAHHI BCIX COPTIB MIIEHHUIIl 03UMO] SIK
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10 YOPHOMY TMapy, TaK 1 MCIS SYMEHIO SPOTo, 3a0e3MeuyeThcsl 3a CHUCTEMHU
yIOOpEeHHS TOCIBIB, IO BKIIOYAE TEPEANIOCIBHE BHECEHHS IMOBHOTO J00pWBa Ta
BECHSHI a30THI mijpkuBieHHs. Coprtu JlactiBka ojecbka Ta bypmTuH ciin
BHCIBATH MICJIsI 000X MOMEPETHUKIB B ONITUMANILHUN CTPOK, ['oyOKa omechka — B
JOTYCTAMO pPaHHIA Ta ONTHUMAIbHUN CTpoK. [licis SYMEHIO sIpOTO cepea COpTiB
NIICHNIl M SIKOT PEKOMEHAYEThCSI BHCIBaTH copT [omyOka opechbka, sSKHA Ha
ynooperux miomax dopmye 4,8—6,0 T/ra TPOIOBOIBUOTO 3€pHA TPETHOTO KiIacy
SKOCTI 3a peHTa0enbHOCTI BUpoOHUIITBA 121-145 %.
KurouoBi cioBa: nmieHunss o3uma, COpT, CTPOK CiBOM, IONEPEIHUK,

MIHEpaIbHE )KUBJICHHSI, BpOXKANHICTh, IKICTh 3€pHA, EKOHOMIYHA €()EKTUBHICTb.

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 wvarieties 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
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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.
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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 —
N3oPsoK30, after spring barley — NgoPeoKs30); 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 + N3¢ 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
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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
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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 N3(P¢ K3, 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 (NgoPsoK3o) 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
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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 N3,PgoKso.

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
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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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SMICT

Crop.
BCTVYII oot Ommoka! 3akiagka He onpeneseHa.
PO3JIJT 1 JITEPATYPHIU OI'JISA 3 IIMTAHb ATPOTEXHOJIOI' TYHMX
[TPUIMTOMIB BUPOIIYBAHHS IMIIEHUI O3MMOI TA
OGOPMYBAHHA SAKOCTI 3EPHA.................... Omuodka! 3akaaaka He
onpejeseHa.
1.1 I'ocioiapcbke 3Ha4YeHHS Ta Kiiacudikailisg 3a sSKICTIO 3€pHa ...... Ommuokal
3akajKka He onpe/e/iena.
1.2 Poisib copTy y MiAIBUIIEHH] BPOXKAWHOCTI MILIEHUIIl O3UMO......... Oumoka!
3akajKka He onpe/e/iena.

1.3 YpoxkaitHICTb 1 SIKICTh 3€pHAa MIIEHUII 03UMOI 3aJICKHO Bij

IMIOTOAHUX YMOB Ta anOTGXHOJIOFi‘{HI/IX HpHﬁOMiB BHUPOITYBAHHSA

Oumoka! 3akinaaka He onpeaeieHa.

PO31JI 2 METOIMKA TA YMOBHU ITPOBEIAEHHA JOCJIIIXXEHDB
....................................................................... Ommuodka! 3akiaaka He onpejaeieHa.

2.1 IpyHTOBO-KJIIMaTH4YHI YMOBH IPOBEICHHS JOCTIIKEHD............. Ommnéka!
3akiaaka He onmpeaeseHa.

2.2 TloroaHi yMOBH B IEpioJ JOCIIPKEHhOmmoKa! 3akiaaka He onpeeiena.
2.3 3anacu NpoAyKTUBHOI BOJIOTH B MOCIBAX MIIEHUIII O3UMOT 11O
MePIOAAX POZBUTKY......c.cvevveeererrererrerenns Ommnobka! 3aKiiaaKa He onpe/eiena.
2.4 MeTOIUKA TOCITIIKEHD ......eeeeeeeeeeeenenn. Ommoka! 3aKiIagKa He onpene/Iena.
PO3/I1J1 3 PICT TA PO3BUTOK POCJIVH ITIIEHULI O3UMOI
3AJIEXXKHO BIJI COPTY TA CTPOKIB CIBBM .Omméka! 3aknaaka
He ompejiejeHa.
3.1 Oco6IMBOCTI TAPOTEPMIYHUX YMOB OCIHHBOTO ME€Pi0ly BereTarii
TIIIEHUII O3UMON ..o Ommbka! 3akaagka He onpeaeaeHa.
3.2 PicT Ta pO3BUTOK POCIHMH PI3HUX COPTIB MIIEHUI[ O3UMOI YIIPOJIOBK
BEreTallil 3aJIe’KHO BiJl CTPOKIB C1BOU...Ommbka! 3aki1aaka He onpeelieHa.

3.3 BwmicT 1 BUTpaTH pO3YMHHUX BYTJICBOJIIB Y POCIMHAX PI3HUX
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COPTIB MIIICHUIIl 03UMO] 32 TIEPi0J] 3UMIBMI............... Oummoka! 3akaanaka He

omnpeaeeHa.

PO3JIIJT 4 ®OPMYBAHHS YPOXXAMHOCTI TA SKOCTI 3EPHA
[TIITEHULI O3MMOI 3AJIEXXHO BIJI ATPOTEXHOJIOTTYHUX
[TIPUMOMIB BUPOIIYBAHHA...................... Ommuoka! 3akiaanka He

onpejaeseHa.

4.1 BrutuB cTpokKiB ciBOM Ha (JOpMYyBaHHS €JIEMEHTIB CTPYKTYPH
BPOKAMHOCTI ..o, Oummolka! 3akiaaKa He onpe/esena.
4.2 YpoxaiiHICTh COPTIB NIIEHUI[ O3UMO] M1 BIUIMBOM
CTPOKIB CIBOU Ta yJIOOPEHHSL.................... Ommoka! 3akaaaKa He onpeeaena.
4.3 SIxicTh 3epHa MIIEHUL1 03UMO] 3aJIEKHO BiJl arpOTEXHOJIOTTYHUX
MPUHOMIB BUPOIIYBAHHS. .........ocveeennne. Ommoka! 3aknagka He onpeeJieHa.
PO3AJI 5 EKOHOMIYHA E®EKTHUBHICTH BUPOILIIYBAHHS PI3HUX
COPTIB ITIIEHMWIII O3UMOI I1]1 BINIMUBOM CTPOKIB
CIBbU TA YIOBPEHHA......... Ommuodka! 3akaaaka He onpeaeieHa.

BUCHOBKM..........ooviieiiiiiieeeeeieeeee Ommuodka! 3akiaaka He onpegeieHa.
PEKOMEH/JIAIIl BUPOBHUIITBY .......... Omuodka! 3akaaaka He onpeaeieHa.
CIIMCOK BUKOPUCTAHUX JIKEPEJT.......coiiiiiiiieeieeeeeeeee e 21

JOHATKMH ..., Omuodka! 3akiaaka He onpejaeieHa.
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