AHOTANIA
3asanuniu H. O. ®opMyBaHHS 3€pHOBOI NPOAYKTHBHOCTI SYMEHIO
03MMOI'0 32JIe:KHO Bil YMOB BHPOINYBAaHHSI B miBHiYHOMY CTremy YKpaiHu. —
KBamidikariitna HaykoBa Ipailsi Ha MpaBax PyKOIHCY.
Hucepramisi Ha 3100yTTS HAayKOBOTO CTymeHsS JoKTtopa (dimocodii
CLIIbCHKOTOCIIOIAPCHKUX HayK 3a creriainbHicTio (201 — ArpoHowmis). — Jlep>kaBHa

ycranoBa [HctutyT 3epHoBux KyiasTyp HAAH VYkpainu, m. Jninpo, 2021 p.

AKTyaJbHICTh TEMH JHCEPTAIliHOT POOOTH TMOJSATa€E B YJOCKOHAJICHHI
ICHYIOUMX Ta pO3poOIl HOBHX HPHUHAOMIB TEXHOJOTIi BHUPOIILYBAHHS SYMEHIO
03UMOTO B 30H1 MiBHIYHOTO CTeny YkpaiHu. 30UTbIIEHHS OCTAaHHIM YacoOM ILIOL]
NiJ MOCIBaMHU OJIMHUX KYJbTYp CHOHYKAalOTh BUPOOHHKIB 3€pHa BUPOLIYBaTH
O3UM1 3€pHOBI IO HETPAJUUINHUX 1 HEIOCTAaTHRO BUBYEHUX IIONEPEIHHUKAX,
30KpeMa, COHAMIHUKY. TakoX 31 CyTTEBUMHU 3MIHAMH KJIMAaTy B OiK MOTEIUIIHHS,
IJIONI  MiJg  SIYMEHEM O3MMHUM  CTPUMYIOThCS  HEIOCTATHIM  BHUBUYCHHSM
OCOOJIMBOCTEM TEXHOJOTIYHUX MPUHOMIB BUPOLTyBaHHSA. TOMy MeTa JOCIIIKEHb
noJisiraja y BUBYEHH1 PEakIlli pOCIUH SYMEHIO O3UMOTO Ha CTPOKU CiBOM Ta HOPMU
BUCIBY HACIHHS, BHBYEHHS ocoOJuBocTed (OpMyBaHHA MPOIYKTHBHOIO
MOTEHIIIany i€l KyJIbTypu B yMoBax miBHIYHOTO CTemy YKpaiHu 3alieKHO Bijl
BuBUaemMux (QaktopiB. [losboBI Ta yabopaTOpHI JOCHIKEHHSI MPOBOIUIN B
MOJILOBIM Ci1BO3MIHI J1abopaTopii arpoOi0IOTIYHUX PECYpPCiB O3UMHUX 3EPHOBUX
KyJIbTyp Ha 6a3i JlepkaBHoro mianpuemMcTBa «Jlocmimane rocmogapctBo «/HITTpoy»
JY Tnctutyt 3epHoBux kynbTyp HAAH Bnpogosx 2016—-2019 pp. BianoBigHO A0
3araJlbHONPUMHATAX ~ METOAMK  MOJBOBUX  JOCHIDKEHb Ta  METOJUYHHX
peKOMeH Al .

JUIst MOCATHEHHSI TMOCTaBJIE€HOI METU MepeAdayanocss BUPIIMIMTH HACTYIIHI
3aBJIaHHS: BCTAHOBUTH OCOOJHUBOCTI POCTY ¥ PO3BUTKY POCIHH SYMEHIO
O3MMOT0 3aJ€kKHO BiJl CTPOKIB CiBOM Ta HOPM BHCIBY HACIHHS; BUBUUTH BIUJIUB
JOCHIP)KYBAaHMX YWHHUKIB Ha (OpPMYBaHHS IUJIOIIl JIMCTKOBOI TOBEPXHI,

(GOTOCUHTETUYHOTO MOTEHLIany B pi3HI (a3 PO3BUTKY; AOCITIIUTH BOJHHM



PEXKUM TPYHTY; BUSBUTH OCOOJIMBOCTI HAKOMUYEHHS Ta BUTPATH PO3YMHHUX
BYTJIEBOJIIB, 3UMOCTIMKOCTI POCIIMH; BUBYMUTU BIUIUB CTPOKIB CIBOM Ta HOPM
BHUCIBY HaCiHHS Ha (JOPMYBAHHS €JIEMEHTIB CTPYKTYPHU BPOXKAIO POCIHUH SUYMEHIO
O3UMOT0O; BHSIBUTH BIUIUB CTPYKTYPHUX €JEMEHTIB MPOAYKTUBHOCTI Ha
dbopMyBaHHS BPOKAWHOCTI STYMEHIO O3WMOTO 3aJI€KHO BIJ JOCITIIKYBAaHUX
(bhaKTOpiB; BPOXKANHICTh Ta AKICTh 3€pHA TYMEHIO 03UMOI0 3aJIe’KHO BiJl CTPOKIB
ciBOM Ta HOpPM BHCIBY HACIiHHS 3a CIBOM TICJISI COHSIIHWKA; BU3HAYUTH
€KOHOMIYHY OI[IHKY €(QEKTUBHOCTI BUPOIIYBaHHS SYMEHIO O3UMOI0 Ha 3€pHO
3QJIEKHO BT TOCTIKYBAaHUX MTPUAOMIB TEXHOJOTII.

HaykoBa HOBM3Ha OJep>KaHUX pe3yibTaTiB. Brepiie B yMOBax MiBHIYHOIO
Creny VYkpaiHM HOCHIDKEHI pi3HI CTPOKH CIBOM SIUMEHIO O3MMOIO IICIs
MIOTIEPETHUKA COHSIIHUK Ta BUBYCHHUU BIUIMB PI3HOI T'YCTOTH CTOSHHSI POCJIHMH Ha
iX picT Ta pO3BUTOK. BCTaHOBIIEHO BIUIMB JOCHIJKYBaHUX (AKTOpiB Ha
(GOTOCUHTETUYHUN  TOTEHINAT SYMEHI0O O03UMOoro. BusiBieHi onTuMalbHi
napamMeTpu MPUIOMIB TEXHOJIOTIT BUPOIILYBaHHS, sIKI 3a0€3Me4yl0Th OTPUMAaHHS
MaKCHUMaJbHOI BPOXailHOCTI 3€pHa SUMEHIO O3UMOro. Bu3HaueHa eKOHOMIYHA
e(eKTUBHICTh BUPOIIYBAHHS SYMEHIO O3UMOTO 3a PI3HUX CTPOKIB CIBOM Ta HOPM
BHCIBY HACIHHSI.

Yoockonaneno oOkpemi €IE€MEHTH TEXHOJOTli BHUPOIILYBAaHHSA SYMEHIO
O3UMOT0, WO CHPHUAIOTh 30UTBLIEHHIO 3€pPHOBOI MPOAYKTUBHOCTI KYJIbTYpU B
yMmoBax miBHIYHOro CTreny YKpaiHu.

Habynu nooanvuwoeo possumxy HOCIHITHKEHHS OCHOBHHX 3aKOHOMIPHOCTEH
pOCTY Ta PO3BUTKY SUMEHIO O3MMOT0, (POPMYBaHHS 3MMOCTIMKOCTI Ta 3€pPHOBOI
MIPOYKTUBHOCTI POCIIHH, 3 METOI0 cTabui3allii BaJoBUX 300piB 3epHA KYJIBTYPH 3
BUCOKMMH TIOKa3HUKAMU BPOMXKAWHOCTI, SIKOCTI Ta €KOHOMIYHOI €(EeKTUBHOCTI
BUPOIIYBaHHS 1]l BIJIMBOM CTPOKIB CIiBOM Ta HOpPM BHUCIBY HAaCiHHS MICIIs
COHAILIHUKA y MiBHIYHOMY CTemny YkpaiHu.

[IpakTiuHe 3HAYEHHS OJEPKAHMUX pe3yJbTaTiB. 3a  pe3yJibTaTamu
JOCTIPKEHHSI, BCTAHOBJEHO Ta PEKOMEHIOBAHO BHUPOOHUIITBY ONTHMAJIbHI

rmapaMeTpyu OPUMOMIB TEXHOJOr1T BUPOIIYBAHHS STYMEHIO O3UMOTO, SIKI CIIPUSIOTH
b



O1MBIN MOBHIN peaizaiii HOro reHeTUYHOro MOTEHINady B YMOBaX IMiBHIYHOIO
Cremmy Ykpainu Ta 3a0e3MeuyioTh BpPOXKaWHICTh 3epHa moHan 5,10 T/ra 3 piBHEM
penTtabenbHocTi 114,3 %.

Amnpob6aris pe3ynpTaTiB auceprarlii. OCHOBHI pe3yJbTaTH Ta IMOJOXKCHHS
IUcepTamiiHol  poOOTH  CHUCTEMAaTHYHO  JIOMOBIJANHM, OOTrOBOpIOBAM 1
3aTBEP/KYBAJIM HA 3aCiIaHHSAX BUCHHUX 1 HAyKOoBO-meTonuyHuX pag HAY IHctutyt
3epHOBUX KyJnbTyp HAAH Vkpainu, a Takoxx nmpomnaryBajiucs aBTOpOM y 3acobax
MacoBoi i1H¢opmarllli Ta MyOJIYHMX BHUCTYIMAaX Ha JIEKISAX, Kypcax ITiJIBUIICHHS
KBamiikaiii KepiBHUKIB 1 (PaxiBI[iB arpopOMHUCIOBOIO KOMILUIEKCY Pi3HUX (Hopm
BJIACHOCTI.

Crpyktypa aucepTallii CKIagaeThes 31 BCTYITY, IIECTH PO3/1IiB, BUCHOBKIB,
peKoMeHaliii BUpOOHULITBY, CHUCKY BUKOPUCTAHUX JIKEPEN Ta JOJATKIB.

VY nucepTtaniiiHiii poOOTI BUKJIAIEHO pPE3yJbTaTH HIOJA0 BCTAHOBJICHHS
3aKOHOMIPHOCTEH POCTY Ta PO3BUTKY POCIHH SUMEHIO O3UMOr0 copTy JleB’aTuit
BaJI, 0COONMBOCTI (POPMYBAHHS 3UMOCTIMKOCTI Ta 3€pHOBOI MPOAYKTUBHOCTI B
yMoBax miBHIYHOTO CTeny YKpaiHu 3aJ€KHO Bijl CTPOKIB CIBOM Ta HOPM BHUCIBY
HACIHHSA MICJISI MOTIePEAHIKA COHSTITHUK.

B xoai mpoBeaeHUX MOCTIIKEHb BCTAHOBJICHO, IO CBOEYACHE OTPUMAHHS
JIPYKHIX CXOJIB 1 PO3BUTOK POCIIMH SIMMEHIO O3MMOTO B OCIHHIN Tepioj BereTarrii
3ajexand  BIJ TIAPOTEPMIYHMX YMOB Y POKHA MPOBEAEHHS JIOCIHIIKEHb.
BupimanbHe 3HaUY€HHS MpU IIbOMY Majia BOJIOTICTh TOCIBHOTO Iapy IPYHTY Ta
TEMIIEpaTypHUN PEXHUM, K1 B 3HAYHIA MIp1 3ajJieKaJld Bl CTPOKIB CIBOM Ta HOPM
BUCIBY HACIHHS.

Biamidueno, mo HaMBUII MOKAa3HUKHU MOJIHOBOI CXO0XKOCTI (82,9-84,6 %) B
CEepeHhOMY 3a POKH JOCHIKEHb croctepiranucs 3a ciBou 30 BepecHs. [lpu
3MiIlIEHHI CTPOKIB CiBOM B CTOPOHY Mi3HIX, BOHA OCTYIIOBO 3HMUKYBaacs.

BcranoBneHo, 1mo mpu 301IbIIEHH] KIJTBKOCTI HACIHHS HA OIWHUIN TUTOIII
BIIOyBaNOCAd 3HM)KEHHS TOJIbOBOI CXOXKOCTI NHpHM BCiX cTpokax ciBoOu. Taka
TEHJCHIIISI CIOCTepiraiacsi $K Yy CIOPUSTIMBI, TaKk 1 B HECHOPUSITIUBI 3a

TAPOTEPMIYHUM PEXUMOM POKH.



[TokazaHo BIUIMB TIAPOTEPMIYHUX YMOB Ta JOCIIKyBaHUX (aKTOpIB Ha
pICT Ta pO3BUTOK POCIUH SUYMEHIO O3MMOIO0 B OCIHHIA TMepioa BereTarii.
AHaT3youd oTpuMaHi MOP(QOJIOTIYHI MOKA3HUKH PI3HOBIKOBUX POCIHMH SUYMEHIO
O3UMOT0 B CEPETHHOMY 33 POKaMU JOCITIIKEHb, MOKHA BiJI3HAYUTH TEHEHIIIIO JI0
X 3MEHIIIeHHS, IPU 3MIIIEHH] CTPOKIB C1BOM BiJl paHHBOTO JI0 Mi3HBOTO.

BcranoBneno, 1o HaiOUIbII 010MEeTPUYHI MOKA3HUKU POCIUHHU SUYMEHIO
o3umoro opmyBanu ipu ciBoi 20 BepecHs.

Bussneno, o npu 301IbIIIEHHI HOPM BHCIBY HACiHHS 3a BCIX CTPOKIB
CiBOM KOe(dIII€HT KYNIiHHS, KUTBKICTh BY3JIOBUX KOPEHIB Ta a0COJIOTHO-CyXa
Maca 100 pociauH 3MEHITYBaJINCSA, a X BUCOTA HABMAKH, 301JIbIII yBajIacs.

JlociKeHHSIMU BCTAHOBJIEHO, 110 SYMIHb O3UMHU 3JaTHUM TMO-PI3HOMY
IPOTUCTOATH KOMILIEKCY HECTIPUATIUBUX (PAKTOPiB 3MMOBOTO MEPiOAy 3aJIEKHO
Bl CYMapHOi KIJIBKOCTI HAaKONMHMYEHUX y TKAHWMHAX WOr0 POCIUH BYIJIEBOAIB.
Tak, HaWOlIbIIEe BYTJIEBOAIB, y By3JaxX KYIIIHHS, HA 4Yac MPUIUHEHHS OCIHHBOI
BereTauli poCiIMHU SYMEHIO O03MMOI0 HakonmuuyBajiu 3a ciBOM 30 BepecHs, ska
ckmagana 30,2-31,1 %, a 3a ciBobu 10 >xoBTHA — HanmeHnmry (26,8-27,8 %) Ta
XapaKTEePU3yBAIKCS HAWO1IbIII €KOHOMHOIO BUTPATOIO IIYKPIB IPOTATOM 3MMOBOTO
nepiony (5,4-6,0 %).

BusBneHo, 1o 3UMOCTIMKICTh SYMEHIO O3MMOI0 3ajiekana BiJI yMOB
3arapTOBYBaHHsSI POCIMH BOCEHU Ta MOTOAHUX YMOB 3MMOBOTO mepiony. Tak,
HaiiOlbIIa BWXHUBaHICTH pociuH (98-96 %) Oyna BiamiueHa mpu CiBOi
30 Bepecus ta 10 sxoBTHs. CiBOa B Ouibm mi3HIH cTpok (20 >KOBTHS)
MPU3BOIUIIA 0 3HIKCHHS BUKUBAHOCTI.

BcranoBnieHo, 1m0 BUTpaTH BOAW POCIMHAMHU SYMEHIO O3UMOTO TPOTSATOM
BereTali, K MpPaBWJIO, BIJOYBA€TbCS HEPIBHOMIPHO 1 BHU3HAYAETHCS PIBHEM
PO3BUTKY Ha/I3€MHOI MacH POCJIMH, TPUBATICTIO BEreTallil 1 HaIXOHKEHHSIM BOAH 3
atMochepHUMH  omagamu.  Po3rmsmaroun  0COOIMBOCTI  BOJOCITOKHMBAHHS
PI3HOBIKOBUX POCIWH SYMEHIO O3WMOIO CJIiJl BIJIMITHUTH, 110 B CEPEIHBOMY 3a
POKH JOCIHIPKEHb POCIWHU TI3HBOTO CTPOKY ciBOM (20 >KOBTHSI), MarO4d

cJ1ab0OpO3BUHEHY KOPEHEBY CHUCTEMY 1 HaJ3€MHY YaCTHHY, CIIOKUBAJIH HAaWMEHIILY



KITBKICTH BOJIOTH 3a IMepiof Bereraiii, sika craHoBmma 3083 m’/ra mpu HOpMI
BUCIBY HaciHHS 4,5 MIIH. mT/ra. A MakCUMalbHY KUIBKICTb IPYHTOBOI BOJIOTU
(3173 M’/ra) BUKOPHCTOBYBAIIM POCIHHE 3a ciBOH B paHHiil cTpok (20 BepecHs) 3
HOPMOIO BUCIBY HaciHHA 6,0 MJIH. mIT/Ta.

Bcranosieno, 1mo Haib1IbI €EKOHOMHE BOAOCIIOKUBAHHA Ha (opMyBaHHS |
T 3epHa (568 M’/T ) CIOCTEpIragocs y POCIHH SUMEHIO O3MMOro 3a ciBbu 30
BEpeCHs 3 HOPMOIO BHCIBYy HaciHHS 5,0 muH.mT/ra. HaliBumuii koedimieHT
BOJIOCIIO’KMBAHHS BiIMi4€HO IpH ciBO1 20 )KOBTHSI, KM 3aJIEKHO Bl HOPM BHUCIBY
Haciuus ckaagas 901-963 m’/T

JlocHipKeHHSIMU BCTaHOBJIEHO, 0 HAaWOLIbIIY aOCOMIOTHO cyxy Macy 100
pociuH Ha 1M° (OPMYBAIM MOCIBH SUMEHIO O3HMOrO B Iepiof (asu KOJNOCIHHS,
sKa 3aJIe)KHO BiJ] BUBYAEMHX MpuUHOMIB ctaHoBuia 187,3-673,3 r/m’. Haitummmit
el MoKa3HUK Oyyio BiAMIYeHO mpu ciBO1 20 BepecHs Ha 3arylieHuX IOCIBax 3
HOPMOIO BHUCIBY HaciHHSA (6,0 MuH.IIT/TA), IKMM cKianaB 673,3 /M, 3MEHIICHHS
HOPM BHCIBY 70 4,5 MIIH.IIT/Ta MPU3BOAWIO J0 3MEHIICHHS JAaHOTO TOKAa3HHKA
Ha 12,1 %.

3a pe3yibTaTaMu JOCIII)KeHb, BCTAHOBIICHO, 110 ITiJ] BIUIMBOM KOMIIJIEKCY
(GaKTOpPiB TYCTOTA CTOSTHHS POCIIMH SYMEHIO 03UMOT0 TTOCTYIIOBO 3MECHIITYBaIacs
IPOTSITOM BCIX €TaliB opraHoreesy i HaifHmkdoro 3nadeHus (189-279 mrr/m’)
HaOyna y (a3l MOBHOI CTUTIIOCTI. 3a paHHIX Ta Mi3HIX CTPOKiB ciBOM (20 BepecHs
ta 20 >KOBTHS) BIJIMIY€HO 3MEHIICHHS KUILKOCTI POCIMH B MOPIBHSHHI 31 C1BOOIO
30 Bepecuss Ha 12,2-12,5% ta 21,5-24,0%, BiamoBimHo. Bimmidueno cyTtTeBuit
BILJIMB HOPM BHCIBY Ha BUKMBAHICTh pociuH. Tak, 3aryiieHHs nocisis 3 4,5 1o 6,0
MJTH.IIIT/Ta MIPU3BOJIUTH 10 3HUKEHHS PIBHSI BIDKUBAHHS POCIIUH SIYMEHIO O3UMOTO
3 70% 1o 61%.

BcranosneHo, 110 (hOTOCHMHTETUYHHM MOTEHITIAJ MMOCIBIB SYMEHIO 03UMOTO B
nepioJl BECHSHO-JITHROT BEreTallli 3HA4YHO 3alie’KaB BiJ CTPOKiB ciBOM. Tak, B
CEepeHbOMY 3a POKU JOCHIIKEHb, HAUOUIbIINKA (POTOCUHTETUYHUN TMOTEHIIIAI

MOCIBU STYMEHI0 03uMOTO (opmyBanu 3a ciBOu 30 BepecHs Ta 10 KOBTHS, SIKUA



cranoBuB 2,03; 1,96 MHH.M2Hi6/Fa, JIEIO0 MEHIIOK BEJIWYMHA IILOTO MOKA3HUKA
6yia 3a ciB6u 20 xo0BTHS — 1,67 MIH.M 1i6/Ta.

BigmiueHno, mo HaitOiiabIna KUIBKICTh MPOAYKTUBHUX CTEOET HAa OJMHUII
o (435 mr./M”) popMyBanack 3a ciB6u 30 BepecHs IpH HOpMi BUCIBY 5,0 MIIH
mt./ra. CiBOa, sk B paHHi cTpok (20 BepecHs), Tak 1 B mi3HIA (20 »XOBTHS:)
MPU3BOMIIA IO 3MEHIIEHHS KUIBKOCTI MPOAYKTUBHUX CTEOET.

BcranoBneno, 1o HaiiOinema — o3epHeHICTh  kosioca (34,1 mT.),
MakcHUMalilbHa Maca 3epHa 3 kojocy (1,33 1) ta maca 1000 3epen (38,9 r) Oyna 3a
ciBOu 30 BepecHs 3 HOPMOIO BUCIBY HAaciHHS 4,5 MJIH mIT./Ta. 30UIbIIEHHS HOPMH
BUCIBY 710 6,0 MJTH IIT./Ta MPU3BOJMIIO 10 3MEHIIEHHS IIUX MOKa3HUKIB Ha 1,3 miT.,
0,12 r ta 2,4 r BianosigHo. CiB6a sk B paHHii (20 BepecHs) Tak 1 B Mi3HIN CTPOK
(20 0BTHS) IPU3BOAMIIA JI0 3MEHIIIEHHS MOKa3HUKIB MPOYKTUBHOCTI KOJIOCA.

AHaji3 OTpUMaHHX EKCIEPUMEHTAIBHUX JaHWX 3aCBIIUUB TPO 3HAYHHMA
BIUIUB  JIOCHI/DKYBAaHUX TEXHOJIOTIYHHUX TMPUHOMIB Ha pIBEHb 3€PHOBOI
MPOIYKTUBHOCTI SYMEHIO O3UMOTO. Tak, B CEpEeIHBROMY 3a POKH TIPOBEICHHS
JOCITIJIKEHb, HAMOUIbIIA BPOXKAWHICTh 3€pHA OTpuMaHa 3a ciBOM 30 BepecHs 3
HOpPMOIO BHUCIBY HaciHHSA 5,0 MJIH. mT/ra, sika ckiagana 5,52 T/ra. 3a OuIbII
paHHBOTO CTpPOKy ciBOM (20 BepecHs) TpU aHAIOTIYHIA HOPMI BHUCIBY
(5,0 mutH IT./TA) YpOXKAWHICTH TOPIBHSHO 3 ONTUMAIbHUM CTPOKOM ciBOu (30
BepecHs1) 3MeHinyBaiacs Ha 22,1%. 3a mi3Hboro crtpoky ciBou (20 >KOBTHS)
BpOXKaHICT, HaOyBanma HaiiHWk4oro piBHa — 3,20-3,45 T1/ra. 3epHoBa
MPOIYKTUBHICTH SYMEHIO O3MMOT0 TaK0>X 3MIHIOBAJIACH 1]l BILIMBOM PI3HUX HOPM
BUCIBY HaciHHiA. Tak, 3a ciBOM 30 BepecHs Halkpaliuid pe3ysbTarT 3a0e3neyuuB
BapiaHT 3 HOPMOIO BHCiBY 5,0 MuIH mT./Ta — 5,52 T/Tra, npu ii 3mMeHmenHi 10 4,5 Ta
30uIBIIeHH] A0 6,0 MJIH IIT./Ta CIOCTEPIragocs 3HMKEHHS BPOXAaWHOCTI 3e€pHa Ha
0,24-0,28 T/ra. Y mociBax 3a Mi3HBOTO CTPOKY CiBOM, HAWOLIBITY MPOJTYKTUBHICTb
BiJIMiYajIM Ha IUISHKAX 3 HOPMOIO BUCIBY HACIHHS 5,5 MJTH. TIIT/Ta.

OtpumaHi pe3ynbTaTH CBIAYaTh, M0 MOKA3HUKU SAKOCTI 3€pHA SUYMEHIO
O3UMOT0 JICIO PI3HWIKCA MiJ BIUIMBOM JOCHIIXYBaHUX (pakTopiB. 30Kpema, B

cepenaboMy 3a 2017-2019 pp., 3a panHboro CTpOKy ciBOM (20 BepecHs) Ha



JJISTHKaX 3 HOPMOIO BHCIBY HaciHHS 5,0 MJIH IIT./ra BMICT OUIKa B 3€pHI CKJIaJiaB
8,1 %, a xpoxmamo — 56,1 %. Ilpu ciB61 20 xoBTHS (opmyBanocs 3epHO 3
HalOUTIbIIMM BMICTOM Ouka — 9,4 %, a BMICT KpoXMalio B 3€pHI HaBIaKu
3MeHIryBaBcs Ha 4,5%, TOpPIBHIHO 3 paHHIM CTPOKOM ciBOH (20 BepecHs).

Hatypa 3epna naiiBumoro (637 1/m) Oyna 3a ciBOu 30 BepecHs, a mpu ciBOi
SUMEHIO 03UMOTO B Mi3HI cTpoku (20 xoBTHs) hopMyBajacs HaliMEHIIIa HaTypHa
Maca 3epHa, sika ckiaaana 617 r/m.

BcranoBiieHo, 1m0 3arymieHHs TMOCIBIB MNPU3BOAWIO [0 HE3HAYHOIO
3HIDKCHHSI BMICTY OUIKa Ta HAaTypH 3€pHa, HATOMICTh BMICT KPOXMAaJlO B 3€pHI
HaBMaKH 301IbITYBaBCS.

Po3paxyHku eKOHOMIYHOI €()EKTUBHOCTI BUPOIIYBAaHHS SYMEHIO O3MMOIO
MITBEPIUSIA 3pO0JICHI BUCHOBKHM 3 BHUBUEHHSI OKPEMHUX TEXHOJIOTIYHUX 3aXOJiB.
Came ciBOa sumeHro o3umoro 30 BepecHsS 3 HOPMOK BHUCIBY HAaCiHHS
5,0 muH. mT./Ta 3a0€3neuye BpoxKalHICTh 3epHa Ha piBHI 5,52 T/ra Ta 10562 rpH/Ta
YHCTOTO JOXOY.

3a pe3ynapTaTaMy MOJHOBUX JOCITIHKEHb, BCTAHOBJICHO ¥ PEKOMEHJIOBAHO
BUPOOHUIITBY ONTUMAIbHI MIPUHOMH TEXHOJIOTIi BUPOIIYBAaHHS SIYMEHIO O3UMOTO,
AK1 CHPUSIOTh HAWMOBHIMIIN peanizalii F€eHETUYHO OOYMOBJIEHOIO MOTEHIIaly
3€pHOBOT MPOJYKTUBHOCTI KyJIbTYpH B ymMoBax miBHIuHOTO Cremy YkpaiHu Ta
3a0e3rneuyoTh (OpMyBaHHsS BpokailHOCTI 3epHa moHaa 35,10 T/ra 3 piBHeM
pentadensHocTi 114,3 %. BupoOHUYy mnepeBipKy HaAyKOBOI PO3POOKH 31HCHEHO
Ha ©0a3i JlepxxaBHoro mimmpueMctBa «Jlocaigae rocmomapcTBo «JIHITIpOY
Y Incturyt 3epHoBux kynetyp HAAH.

KurouoBi cioBa: sumMiHb 03UMHM, CTPOKM CIBOM, HOPMH BHUCIBY HACIHHSI,

3UMOCTIUKICTh, YPOXKAMHICTh Ta SIKICTb 3€pHA, EKOHOMIYHA €()EKTUBHICTb.



ANNOTATION
Zavalypich N.O. Formation of winter barley grain productivity
depending on growing conditions in the Northern Steppe of Ukraine. -
Qualifying scientific work with the rights of the manuscript.
A dissertation for obtaining a scientific degree the Doctor of Philosophy of
agricultural sciences on a specialty (201 — Agronomy). — State Enterprise "Institute

of Grain Crops of NAAS of Ukraine", Dnipro, 2021.

The relevance of the dissertation topic is in improvement of existing and
development of new techniques for growing winter barley in the Northern Steppe
of Ukraine. The recent expansion of areas with oil crops encourages grain
producers to grow winter grains after non-traditional and insufficiently studied
predecessors, in particular, sunflower. Also with significant climate change
towards warming, sown areas with winter barley in this region is constrained by
insufficient study of peculiarities in technological methods of cultivation.

Therefore, the research aim is to study the reaction of winter barley plants to
sowing dates and sowing rates, to study the peculiarities of barley productive
potential formation in the northern steppe of Ukraine depending on the studied
factors. Field and laboratory studies were conducted in the field crop rotation at the
laboratory of agrobiological resources of winter grains based at the State Enterprise
"Experimental Farm "Dnipro"(State Enterprise "Institute of Grain Crops of NAAS
of Ukraine") during 2016-2019 in accordance with generally accepted methods of
field research and guidelines.

To achieve the aim it was planned to solve the following tasks: to
establish the growth and development peculiarities for winter barley plants
depending on sowing date and seeding rates; to study the researched factors
influence on leaf surface areaformation, photosynthetic potential in different
development phases; to study the soil water regime; to identify the peculiarities
of soluble carbohydrates accumulation and consumption, plants winter

hardiness; to study sowing dates and sowing rates influence on the formation of



crop structure elements for winter barley plants; to identify the productivity
structural elements influence on the formation of winter barley yield depending
on the studied factors; to study yield and grain quality of winter barley
depending on sowing dates and seeding rates when sown after sunflower; to
determine the efficiency economic evaluation of growing winter barley for grain
depending on the studied elements of technology.

Scientific novelty of the obtained results. For the first time in the conditions
of the Northern Steppe of Ukraine different winter barley sowing dates after
sunflower predecessor were investigated and the influence of different standing
density of plants on their growth and development was studied. The influence of
the studied factors on the photosynthetic potential of winter barley has been
established. The optimal parameters of cultivation technology techniques, which
ensure maximum winter barley grain yield, have been identified. The economic
efficiency of growing winter barley at different sowing dates and sowing rates after
sunflower has been determined.

Some technology elements of growing winter barley have been improved,
they contribute to grain productivity increase in the conditions of the Northern
Steppe of Ukraine.

Further development was gained in the study of main growth and
development patterns for winter barley, the formation of plants winter hardiness
and grain productivity, in order to stabilize the gross grain yield with high
indicators in yield, quality and economic efficiency of cultivation with the
influence of sowing dates and seeding rates after sunflower predecessor in the
Northern Steppe Of Ukraine.

The practical significance of the obtained results. According to the research
results , the optimal parameters of winter barley cultivation technology were
established and recommended for production, they contribute to fuller realization
of its genetic potential in the Northern Steppe of Ukraine and provide grain yield
over 5.10 t/ha with profitability level of 114.3 %.



Approbation of dissertation results. The dissertation's main results and
provisions were systematically reported, discussed and approved at meetings of
scientific and methodology councils at the Institute of Grain Crops of NAAS of
Ukraine; promoted by the author in the media, public speeches at lectures, skills
upgrade trainings for managers and specialists of agriculture industry from
private and public sectors.

The dissertation structure comprises an introduction, six sections,
conclusions, recommendations for production, a list of sources and appendices.

The dissertation presents the results of establishing the growth and
development patterns for winter barley plants "Deviaty; Val" variety, the
peculiarities of winter hardiness and grain productivity formation in the
Northern Steppe of Ukraine depending on sowing dates and seeding rates after
sunflower predecessor.

In the course of the research it was established that timely uniform field
germination and winter barley plants development in autumn vegetation period
depended on hydrothermal conditions during the research years. The soil sowing
layer humidity and the temperature regime were crucial; these factors largely
depended on sowing date and seeding rates.

It is noted that the highest field germination indicators (82.9-84.6 %) on
average over the research years were observed for sowing date September 30.
Shifting sowing date for later period caused gradual germination decrease. It was
established that with increased seeds rate per unit area decrease in field
germination took place for all sowing dates. This trend was observed in
hydrothermally favorable and unfavorable years.

The influence of hydrothermal conditions and researched factors on
winter barley plants growth and development in autumn vegetation period is
shown. Analysis of obtained morphological parameters of different age plants
on average over research years shows a tendency to their decrease when sowing

dates are shifted from early to late.



It was established that the largest biometric indicators of winter barley
plants were formed at sowing date September 20.

It was found that with increased sowing rates for all sowing dates, the
tillering rate, the nodular roots number and the absolute dry weight of
100 plants decreased, and their height, on the contrary, increased.

Studies have shown that winter barley is able to withstand complex factors
of the winter period in various ways depending on the total amount of
carbohydrates accumulated in plant tissues. Thus, the highest carbohydrates level
(30.2-31.1 %) in tillering nodes at the end of autumn vegetation winter barley
plants accumulated when sowing date was September 30; for sowing date October
10 - this level was the lowest (26.8-27.8 %) and was characterized by the most
economical sugar consumption during winter period (5.4-6.0 %).

It was found that barley winter hardiness depended on plants hardening
conditions in autumn and weather conditions of winter. Thus, the highest plant
survival level (98-96%) was observed at sowing dates September 30 and
October 10. Sowing at a later date (October 20) led to a decrease in survival.

It is established that the water consumption by winter barley plants during
the growing season occurs in an uneven manner. The degree of development of the
green weight of top, the growing season duration and the precipitation have an
effect to amount of water consumption. Considering the features of water
consumption of uneven-aged winter barley plants, it should be noted that on
average over the years of research the plants of late sowing (October 20) with
underdeveloped root system and top part consumed the least amount of moisture
during the growing season, which was 3083 m’/ha at the seed rate of 4.5 million
pcs/ha. And the maximum amount of soil moisture (3173 m’/ha) was used by
plants of early sowing (September 20) with a seed rate of 6.0 million pcs/ha.

It is established that the most economical water consumption for the
formation of 1 ton of grain (568 m’/t) was observed in winter barley plants with
sowing on September 30 with a seed rate of 5.0 million pcs/ha. The highest water

consumption coefficient was observed at sowing on October 20, and depending on



the seed rate consisted of 901-963 m’/t.

Researches have shown that the largest absolute dry weight of 100 plants
per 1 m* was formed by winter barley during the heading stage, and was 187.3—
673.3 g/m” depending on the studied factors. The highest indicator was observed
at seeding on September 20 in close sowing with a seed rate (6.0 million pcs/ha).
The reduction of seed rates to 4.5 million pcs/ha led to a decrease of this indicator
by 12.1%.

According to the research, it is established that under the influence of a
different factors the density of winter barley plants gradually decreased during
all stages of organogenesis. And the lowest value (189-279 pcs/m’) was
observed in the full maturity stage. There was a decrease in the number of plants
in early and late sowing (September 20 and October 20) compared to sowing on
September 30 by 12.2—12.5 % and 21.5-24.0 %, respectively. It was noted that the
seed rates significantly impacted on plant survival. It was noted that the seed rates
significantly impacted on plant survival. Thus, the overcrowding of crops from 4.5
to 6.0 million pcs/ha led to a decrease in the survival rate of winter barley plants
from 70 % to 61 %.

It was found that the largest photosynthetic potential of winter barley crops
was formed during sowing on September 30 and October 10, and equaled of 2.03
and 1.96 million m* days / ha, respectively. The slightly lower indicator was at the
sowing on October 20 — 1.67 million m* days/ha.

In the course of the research it was noted that the largest number of
productive stems per unit area (435 pcs/m?”) was for sowing date September 30 at a
sowing rate 5.0 million pcs/ha. Sowing on early date (September 20) and on late
date (October 20) led to a decrease in productive stems number.

It was established that the largest ear grain number (34.1 pcs.), the maximum
ear grain weight (1.33 g) and 1000 grains weight (38.9 g) was for sowing date
September 30 with seeding rate 4.5 million pcs/ha. Sowing rate increase to 6.0

million pcs / ha led to a decrease in above indicators by 1.3 pcs, 0.12 g and 2.4 g,



respectively. Sowing on early (September 20) and late (October 20) dates led to a
decrease in ear productivity.

The obtained experimental data analysis testified that studied technological
methods have significant influence on winter barley grain productivity level. Thus,
on average over the research years, the highest grain yield was obtained for sowing
date September 30 with seeding rate 5.0 million units / ha and constituted 5.52 t/ha.
For earlier sowing date (September 20) with similar sowing rate (5.0 million
pcs/ha), the yield decreased by 22.1 % compared to the optimal sowing date
(September 30). For late sowing date (October 20), the yield reached the lowest
level —3.20-3.45 t/ha.

Winter barley grain productivity changed under the influence of another
factor - different seeding rates. Thus, for sowing date September 30, the best result
was provided by sowing rate 5 million pcs/ha — 5.52 t/ha, with its reduction to 4.5
and increase to 6.0 million pcs/ha there was a decrease in grain yield by 0.24-
0.28 t/ha. In crops with late sowing date, the highest productivity was observed on
lots with seeding rate 5.5 million pcs/ha.

The obtained results show that winter barley grain quality indicators differed
slightly under the influence of the studied factors. In particular, on average during
2017-2019, for early sowing date (September 20) on lots with seeding rate
5.0 million pcs/ha, grain protein content was 8.1 %, and starch content — 56.1 %.
On sowing date October 20 the highest grain protein content was formed — 9.4 %,
while grain starch content on the contrary decreased by 4.5% compared to early
sowing date (September 20).

Natural grain weight was the highest (637 g/l) for sowing date September
30, and when winter barley was sown on late date (October 20), the lowest natural
grain weight was formed — 617 g/I.

It was established that crops thickening led to a slight decrease in grain
protein content and natural weight, while grain starch content increased.

Economic efficiency calculations for winter barley cultivation confirmed the

conclusions made from certain technological measures study. It is established that



winter barley sowing on September 30 after sunflower with sowing rate 5.0 million
pcs/ha provides grain yield level of 5.52 t/ha and 10,562 UAH/ha of net profit at a
profitability level of 82.6 %.

According to field research results, the optimal parameters of winter barley
growing technology have been established and recommended for production; they
contribute to the fullest realization of genetically determined potential of grain
productivity in the Northern Steppe of Ukraine and ensure grain yield over
5.10 t/ha with profitability level 114.3 %. Production testing of scientific idea was
carried out on facilities of State Enterprise "Experimental Farm "Dnipro" affiliated
with State Enterprise "Institute of Grain Crops of NAAS (Ukraine)".

Key words: winter barley, sowing dates, sowing rates, winter hardiness,

grain yield and quality, economic efficiency.
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