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AHOTAIIA

3asanuniy H. O. ®opmyBaHHS 36pHOBOT IPOIYKTUBHOCTI SYMEHIO O3MMOTO
3aJIe)KHO BIJl yYMOB BHUpOIIyBaHHA B miBHIYHOMYy Cremy VYkpaiHu. —
Kgpamidikamiitna HaykoBa mparls Ha IpaBax PyKOIHUCY.

Hucepraiiss Ha 3100yTTS HAyKOBOTO CTYIEHs JOKTOpa dinocodil
CLJIbCHKOTOCIIOIAPCHKUX HayK 3a crerianbHicTio 201 — ArpoHomis. — Jlep>kaBHa
yctanoBa [HctutyT 3epHOBUX KynbTyp HAAH VYkpainu, m. Ininpo, 2021 p.

AKTyaJbpHICTh TE€MH JHCEPTALIMHOI POOOTH TMOJSATa€E B YJOCKOHAJICHHI
ICHYIOYHX Ta pPO3pOOIll HOBUX MPUHOMIB TEXHOJOTIi BHUPOIILYBAHHS SYMEHIO
O3UMOTO0 B 30HI NiBHIYHOTrO Crenmy YkpaiHu. Po3mupeHHs OCTaHHIM 4acoM IO
NiJ MOCIBaMHU OJIMHUX KYJbTYp CHOHYKAalOTh BUPOOHHKIB 3€pHa BUPOLIYBaTH
O3UM1 3€pHOBI IO HETPAJULINHMX 1 HEIOCTATHHO BHUBYEHUX IIONEPEIHUKAX,
30KpeMa, COHSAIIHUKY. TakoX 4yepe3 CyTTeBl 3MIHM KIIMAaTy B CTOPOHY
NOTEIUIIHHS, PO3IIMPEHHS IUIONI MiJ MOCIBaMH SYMEHI0 O3UMOTO CTPUMYIOTHCA
HEJIOCTATHIM BUBUYCHHSIM OCOOJIMBOCTEW TEXHOJOTTUHUX MPUHOMIB BUPOIIYBaHHS.
Tomy MeTa JoCiiKEHB ToJIArana y BUBYEHHI PeaKilii pOCIUH SUYMEHIO 03UMOI0 Ha
CTpOKM CiBOM Ta HOPMH BHCIBY HaCiHHA, OCOOJHMBOCTEH (opMyBaHHS
NPOAYKTUBHOTO TMOTEHIIIaNy i€l KyJAbTypd B yMoOBax mHiBHIYHOro Cremy
VYkpainu 3anexHo Bing BuB4aeMux (¢akrtopiB. I[lompoBi Ta mabopaTopHi
JTOCHIKEHHS] TTPOBOAMIN y TOJBOBIM CiBO3MIiHI JabopaTopii arpoOiooTiYHUX
pecypciB O3MMHUX 3€pHOBHUX KyJIbTyp Ha 0a3i Jlep»kaBHOro migmpueEMCTBA
«ocminue rocmomapctBo «Jluimpo» Y Inctutytr 3epHoBux kynsryp HAAH
VYkpainu Brpoaosxk 2016-2019 pp. BIANOBIIHO 10 3arajbHONPUUHITUX METOIUK
MOJILOBUX JOCTIIKEHb Ta METOAMYHUX PEKOMEH/IAIIIMN.

JIJisi mOCATHEHHS TOCTaBJIeHOT METH Tepeadadanocss BUPIIMIUTH HACTYIIHI
3aBJaHHS: BCTAHOBUTH OCOOJIMBOCTI POCTY W PO3BUTKY POCIHH SYMEHIO
03MMOTO0 3aJI€KHO BiJ CTPOKIB CiBOM Ta HOPM BHICIBY HACIHHS; BUBYUTH BIUJIUB
X YMHHUKIB Ha (POPMYBAHHS IJIOIII JUCTKOBOI MOBEPXHI, POTOCUHTETHYHOTO

MOTEHIlIATY B Pi3HI Pa3u pO3BUTKY; JOCIIAUTHA BOJHUN PEKUM IPYHTY; BUSIBUTH



0COOJIMBOCTI HAaKOMWYEHHS, BUTPAT PO3UMHHUX BYIJIEBOAIB Ta 3UMOCTIHKOCTI
pOCIIMH; BHW3HAUYWTU BIJIMB CTPOKIB CIBOM Ta HOPM BHCIBY HAaCiHHS Ha
dbopMyBaHHS €IEMEHTIB CTPYKTYPH BPOKAIO POCIUH STUMEHIO 03UMOT0; BUSIBUTH
BIUTUB CTPYKTYPHUX €JIEMEHTIB MPOAYKTUBHOCTI Ha (OpPMYyBaHHS BPOKaWHOCTI
SYMEHIO O3WMOTO 3aJIe)KHO BiJ JOCHIKYBaHMX (DAKTOPiB, BPOKAMHICTH Ta
SKICTh 3€pHAa SUYMEHIO O3MMOTO 3aJIeKHO BiJ] CTPOKIB CiBOM Ta HOPM BHCIBY
HAaClHHS 3a CIBOM TICJIS COHSIIHMKA; BHU3HAYUTH EKOHOMIYHY OIIIHKY
e¢(EeKTUBHOCTI BUPOUIYBAaHHS SYMEHIO O3MMOTO Ha 3€pHO 3aJIEKHO BiJ
JOCII1JI)KYBAaHUX TPUUOMIB TEXHOJIOTIi.

HayxoBa HOBHM3Ha ojep:KaHUX pe3yJibTaTiB. Brnepiie B yMoBax MiBHIYHOTO
Creny YkpaiHu TOCHIIKEHI CTPOKHU CIBOM STYMEHIO O3UMOTO MICs MOIepeIHrKa
COHALUHUK Ta BIUIMB PI3HOI T'YyCTOTH CTOSIHHS POCJIMH Ha IX PICT Ta PO3BUTOK.
BcTaHoBieHO BIUIMB AOCHIIXKYBaHUX (DaKTOpiB HA (POTOCMHTETUUHMIA MOTEHINAI
SYMEHIO 03MMOro. BHsIBIEHI ONTUMaIbHI TEXHOJOTIYHI MPUMOMH BHPOIILYBaHHS,
AK1 3a0€3Meuyr0Th OTPUMAHHS MaKCHMAaJIbHOiI BpOKaHOCTI 3epHa. BusHaueHa
€KOHOMIYHA €(QEKTUBHICTh BUPOIIYBAaHHS SUMEHIO O3MMOIO 3a PI3HUX CTPOKIB
CiBOM Ta HOPM BHCIBY HACIHHSI MICJISI COHSLIHUKA.

Yoockonaneno oOkpemi €IEeMEHTH TEXHOJOTli BHUPOIILYBAaHHSA SYMEHIO
O3UMOT0, W0 CHPUAIOTh 30UTBLIEHHIO 3€pPHOBOI MHPOAYKTUBHOCTI KYJIbTYpU B
yMmoBax miBHIgHOro Creny YKpaiHu.

Habynu nooanvuwozo pozsumky NOCTITKEHHS OCHOBHUX 3aKOHOMIPHOCTEH
pOCTY Ta PO3BUTKY STUMEHIO O3MMOT0, (POPMYBaHHS 3MMOCTIMKOCTI Ta 3€pHOBOL
MPOYKTUBHOCTI POCIIHH, 3 METOI0 cTabii3allii BaJloBUX 300piB 3epHA KYJIBTYPH 3
BUCOKMMH TOKa3HUKAMHU BPOXKAWHOCTI, SIKOCTI Ta €KOHOMIYHOI €(EeKTUBHOCTI
BUPOIIYBAaHHS 1]l BIUIMBOM CTPOKIB CIBOM Ta HOPM BHUCIBY HACiHHS TICTIS
NoTepeIHUKA COHSIIHUK Y TiBHIYHOMY CTeny YkpaiHu.

3a pesynbraTaMu  JOCTiPKEHHS, BCTAHOBJIEHO Ta PEKOMEHIOBAaHO
BUPOOHMIITBY ONTHUMAJbHI IMapaMeTpu NPHUHAOMIB TEXHOJOTIi BHUPOILYBaHHS
SUMEHIO O3UMOTI0, SIKI CHPHUSIOTH OUIBII IMOBHIM peajizalili Horo reHeTUYHOIo

MOTEHIIIAJTy B yMOBax miBHIYHOTO CTerny YKpaiHu Ta 3a0€3MeuyloTh BPOKAMHICTh



3epHa oHax 5,10 T/ra 3 piBHeM pentadenbHOoCcTI 114,3 %.

Arnpob6aris pe3ynbTaTiB auceprailii. OCHOBHI pe3yJbTaTH Ta MOJIOKEHHS
IUcepTamiiHol  poOOTH  CHUCTEMATHYHO  JIOMOBIJANHM, OOTrOBOpIOBAM 1
3aTBEP/KYBAIM Ha 3acCiJaHHIX BYCHHX 1 HayKoBO-MeToauuHux pan AY Inctutyr
3epHoBuX KyabTyp HAAH VYkpainu, a Takox mporaryBajiucs aBTOpOM y 3acobax
MacoBoi iHGopMallii Ta MyOTIYHMX BHUCTyNax Ha JEKILIAX, Kypcax ITiIBUIIECHHS
KkBasi(ikaiii KepiBHUKIB 1 (axiBIiB arponpoOMHUCIOBOI0 KOMILIEKCY pi13HUX (HopM
BJIACHOCTI.

CrpykTypa auceprallii CKIaga€eThCs 31 BCTYITY, IIECTH PO3/iIiB, BUCHOBKIB,
pEKOMEeH/Ialllii BUPOOHUIITBY, CIIMCKY BUKOPUCTAHUX JIKEPET Ta JOJATKIB.

VY nucepTtaniiiHiii poOOTI BUKJIAIEHO pE3yJbTaTH HIOJ0 BCTAHOBJICHHS
3aKOHOMIPHOCTEH pOCTY Ta PO3BUTKY POCIUH SUMEHIO 03UMOTO copTy [leB’aTuil
BaJI, 0COOJMBOCTI (POPMYBaHHS 3UMOCTIHKOCTI Ta 3€pHOBOI MPOJAYKTHBHOCTI B
yMoBax niBHIYHOro Cteny YKpaiHM 3a1€XHO BiJ CTPOKIB CIBOM Ta HOPM BHUCIBY
HACIHHSA MICJISI MOTIePEAHIKA COHSITHUK.

B xoni gocnigKeHb BCTAHOBJIEHO, IO CBOEYACHE OTPUMAHHS IPYHKHUX
CXOJIB 1 PO3BUTOK POCIUH SYMEHIO O3UMOT0 B OCIHHIN MEp10J BEreTallii 3ajiexant
BiJl TIAPOTEPMIYHUX YMOB Yy POKH TIPOBEACHHS JOCIIKEHb. BupimanbHe
3HA4YeHHs MPH [[LOMY MaJia BOJIOTICTh MOCIBHOTO IIapy IPYHTY Ta TeMIEpaTypHUi
pEeXUM, SIKI B 3HAYHIM Mipi 3aJIe3Kalii BiJl CTPOKIB CIBOM Ta HOPM BUCIBY HACIHHS.

BigmiueHo, mo HaWBHUIII MOKA3HUKHU IOJBOBOI cX0XKOCTl (82,9—84,6 %), B
CepeIHhOMY 3a POKM JOCHIIXKEeHb, croctepiranucs 3a ciBou 30 BepecHs. [lpu
3MIILEHH] CTPOKIB C1BOM B CTOPOHY Mi3HIX, BOHA MOCTYIIOBO 3HIKYBaIaCs.

BcranoBneHo, mo npu 301IbIIEHHI KITBKOCTI HACIHHS HA OJWHUII TUIONI
BiI0yBaIOCS 3HUKEHHS TIOJIbOBOI CXOXKOCTI 3a BCIX CTPOKIB CiBOM. Taka TeHaeHITis
crioctepiranacst sIK y CHPHUSATIWBI, TaK 1 B HECHPUSATIHMBI 32 TIAPOTECPMIYHUM
PEKIMOM POKH.

[TokazaHo BIUIMB TiAPOTEPMIYHUX YMOB Ta JOCHIKYBaHUX (DaKTOpiB Ha
pICT Ta PO3BUTOK POCIHWH SYMEHIO O3MMOr0 B OCIHHIM TMepioJi Bereraiii.

AHaJ3youd oTpuMaHi MOPQOJIOTIYHI MOKA3HUKHU PI3HOBIKOBUX POCIHMH SUMEHIO



03UMOTr0, B CEPETHROMY 32 POKAMH JOCIIKEHb, MOKHA BIJ3HAYUTH TEHACHIIIIO JI0
iX 3MEHIIIEHHS, TIPY 3MIIIIEHHI CTPOKIB C1IBOM BiJ] paHHBOTO JI0 MI3HBOTO.

BcTanosneno, mo HaitOuibmi 610MeTpUYHI TOKA3HUKH POCIUHU STYMEHIO
o3umoro opmyBanu ipu ciBoi 20 BepecHs.

Bussneno, mo mpu 3017blI€HHI HOPM BHCIBY HACiHHS 3a BCIX CTPOKIB
ciBOM KoedILi€HT KYIIiHHS, KIIBKICTh BY3JIOBUX KOPEHIB Ta abCOJIOTHO cyxa
Maca 100 pociuH 3MeHITyBalliCs, a iX BUCOTa, HaBIaKH, 301bIIyBaacs.

JlochipKeHHSIMU BCTAHOBJIEHO, 110 SYMIHb O3UMHH 3JaTHUM MO-Pi3HOMY
MPOTUCTOSATH KOMIUIEKCY HECTIPUATIMBUX (PaKTOPIB 3MMOBOTO MEPIOAY 3aJICIKHO
BiJI CyMapHOi KIJIbKOCTI HAaKOMUYEHUX y TKAaHMHAX MOr0 POCIUH BYTJIEBOJIB.
Tak, HaiOubIIe ByrJeBoAiB y By3nax KyumiHHsS (30,2-31,1 %), Ha wac
MPUNUHEHHS OCIHHBO1 BEreTallli pOCIMHM SYMEHIO O3MMOr0 HAKOMUYYyBalIM 3a
ciBbu 30 BepecHs, a 3a ciBOu 10 >xoBTHA — HahimeHme (26,8-27,8 %) Ta
XapaKTEPU3yBAIKCS HAWO1IbII €KOHOMHOIO BUTPATOIO LYKPIB MPOTATOM 3UMOBOTO
nepioay (5,4-6,0 %).

BusBneHo, 1o 3UMOCTIMKICTh SUYMEHIO O3MMOIO 3ajiekana BiJT yMOB
3arapTOBYBaHHsSI POCIWH BOCEHU Ta MOTOJHUX yMOB 3UMOBOTO mepiony. Tak,
HaiiOlbIIa BWXUBaHICTH pociuH (98-96 %) Oyna BiamideHa mpu CciBOi
30 Bepecuss ta 10 »xoBTHs. CiBba B Ounbiml Mi3HIA CTpok (20 KOBTHS)
MPU3BOUIIA 0 3HIKEHHS BUKUBAHOCTI.

BcranoBneHo, 110 BUTpaTta BOJIM POCIMHAMH STYMEHIO O3MMOIO MPOTSATOM
BereTali, SK MpPaBUJIO, BIJOYBAE€THCS HEPIBHOMIPHO 1 BHU3HAYAETHCS PIBHEM
PO3BUTKY HAJI36MHOI Macu POCIWH, TPUBATICTIO BereTallii 1 HaJIXOXKCHHSIM BOJIH 3
atMocepHuMu  omagamu.  Po3rmsigaroun  0COOMMBOCTI  BOJIOCIIOKHBAHHS
PI3HOBIKOBUX POCIWH SUMEHIO O3UMOTO CJiJI BIAMITHUTH, IO, B CEPEIHBOMY 32
POKH JTOCHIPKeHb, POCIWHU TI3HBOTO CTPOKy ciBOM (20 >KOBTHsI), Marouu
cl1abOpO3BUHEHY KOPEHEBY CHCTEMY 1 HaJ3eMHY YaCTHHY, CIIOKUBAIM HAWMEHIITY
KiTbKiCTh BOJIOTH 3a mepion Beretanii (3083 M’/ra) mpH HOPMi BUCIiBY HACiHHS
4,5 MIH. mT/ra. A MaKCHManbHy KiIbKicTh IpyHTOBOi Bomorum (3173 m’/ra)

BUKOPHUCTOBYBAJIM POCIWHU 3a CiBOM B paHHIM cTpok (20 BepecHs) 3 HOPMOIO



BUCIBY HaciHHs 6,0 MJIH. mIT/Ta.

BcranoBinieHo, 110 HalOLIbII €KOHOMHE BOJOCIOXUBAaHHA Ha (POPMYBaHHS
1 T 3epHa (568 M’/T ) cHocTepirazocs y pOCIHH SUMEHIO O3UMOro 3a ciBGu 30
BEpeCHS 3 HOPMOIO BHCIBY HaciHHS 5,0 muH.mT/ra. HaiiBumuii koediiieHT
BOJIOCIIO’KMBAHHS BiIMIY€HO IpH ciBO1 20 )KOBTHSI, KM 3aJI€’KHO BiJl HOPM BHUCIBY
HaciHHA cknanaB 901-963 /1.

JlocniPKEHHSIMUA BCTaHOBJICHO, 110 HaWOLIbITy abCcoMoTHO cyxy Macy 100
pociuH Ha 1M® (OPMYBAIH HOCIBH SUMEHIO O3HMOrO B Tepiof (asu KONOCIHHS,
sKa, 3aJIEKHO BIJI TEXHOJOTIYHUX TMpuHOMIB, cTaHoBuia 187,3—673,3 /M.
HaiiBumum 1eit nmokazHuk OyB mpu ciBO1 20 BepecHs Ha 3arylieHUX MOCiBax 3
HOPMOIO BHCIBY Hacinmus (6,0 MiIH.IIT/Ta), i cKiagas 673,3 1/M°, 3MEHIICHHS HOPM
BUCIBY 70 4,5 MIH.IIT/Ta TPU3BOAWIO JO 3MEHIICHHS JIaHOTO TIOKa3HHUKA
Ha 12,1 %.

3a pe3yabTaTaMu JOCIII)KEHb, BCTAHOBJIEHO, 1110 MiJ] BILIUBOM KOMILIEKCY
(bakTOpPiB I'yCTOTa CTOSTHHS POCJIMH SYMEHIO 03UMOI0 TOCTYIIOBO 3MEHIIIYBaIacs
IPOTSATOM BCiX eTariB OpraHoreHesy i HaiHmk4oro sHaueHus (189-279 mrr/m’)
HaOyna y (a3l MOBHOI CTUTJIOCTI. 3a paHHIX Ta Mi3HIX CTPOKIB ciBOU (20 BepecHs
Ta 20 >KOBTHS) BIIMIY€HO 3MEHIICHHS KUTLKOCTI POCJIMH Y TOPIBHSHHI 31 CIBOOIO
30 Bepecust Ha 12,2-12,5 % Tta 21,5-24,0 %, BignoBigHo. BusBieHo cyTrTteBuit
BILJIUB HOPM BHCIBY Ha BMKMBAHICTh pOCiHH. Tak, 3arymieHHs nocisis 3 4,5 no 6,0
MJTH.IIIT/Ta TIPU3BOJIUTH 10 3HUKEHHS PIBHS BIDKUBAHHS POCIIUH STYMEHIO O3UMOTO
370 % no 61 %.

BcranosneHo, 1o ¢OTOCUHTETUYHUH MTOTEHITIAN TIOCIBIB SSTYMEHIO 03UMOTO B
nepioJl BECHSHO-JITHBOI BereTallii 3HA4YHO 3ajiexaB BiJl CTpPokiB ciBOM. Tak, y
CEpEeIHbOMY 3a POKH JIOCHIKEeHb, HAWOUTbIINNA (DOTOCUHTETHUHUN TMOTEHITIAT
MOCIBU STYMEHIO 03uMOTO opmyBanu 3a ciBOu 30 BepecHst Ta 10 KOBTHSI, KUt
cranoBuB 2,03; 1,96 MJ'IH.szli6/Fa, JICIIO MCHIIIOI0 BEJIMUMHA IIHOTO TOKAa3HUKA
Gyna 3a ciB6u 20 xoBTHS — 1,67 MiH.M 1i6/Ta.

JlocnipkeHb BIAMIUEHO, 10 HaWOUIbINA KUIBKICTh MPOJYKTHBHUX CTEOEI

Ha omuHuIi wiomi (451 mwrt./M>) dopmyBanacek 3a ciBGu 30 BepecHs mpu HOPMI
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BuciBy 6,0 muH. mit/ra. CiBOa, ik B paHHii cTpok (20 BepecHs ), Tak 1 B mi3Hii (20
YKOBTHS1) IPU3BOAMIIA IO 3MEHIIEHHS KUTBKOCT1 MPOJAYKTUBHUX CTEOET.

BcranoBneno, 1o  HaiiOinema  o3epHeHICTh  kosioca (34,1 mT.),
MakcuMalibHa Maca 3epHa 3 konocy (1,33 r) ta maca 1000 3epen (38,9 r) Oyna 3a
ciBOu 30 BepecHsl 3 HOPMOIO BHUCIBY HAciHHS 4,5 MIIH. 1mIT/Ta. 301IbIIEHHS] HOPMU
BUCIBY 70 6,0 MJIH. IIT/Ta MPU3BOJIWIO A0 3MEHIIEHHS IIUX MMOKa3HUKIB Ha 1,3 miT.,
0,12 r ta 2,4 r BianosigHo. CiB0Oa sk B panHii (20 BepecHs) Tak 1 B Mi3HINA CTPOK
(20 >kOBTHSI) TPU3BOIMIIA JI0 3MEHILIEHHS MTOKAa3HUKIB MPOAYKTUBHOCTI KOJIOCA.

AHaji3 OTpUMaHHX EKCIEPUMEHTAIBHUX JaHWX 3acCBIMYUB TIPO 3HAYHUI
BIUIUB  JIOCHI/DKYBAaHUX TEXHOJIOTIYHUX TMPUHOMIB Ha pIBEHb 3€PHOBOI
IPOAYKTUBHOCTI SIIMEHIO 03uMoro. Tak, y cepemHbOMYy 3a POKH TPOBEACHHS
JIOCITIJIKEHb, HaWO1IbIIa BpoKalHICTh 3epHa (5,52 T/ra) oTpumana 3a ciBou 30
BEpECHS 3 HOPMOIO BHCIBY HaciHHS 5,0 MuH.mT/ra. 3a OUIBII PaHHBOTO CTPOKY
ciBOu (20 BepecHs) pH aHAJOTIYHIA HOpMI BUCIBY (5,0 MJIH. IIT/Ta) ypOXKAHHICT
MOPIBHSHO 3 ONTUMAIBHUM CTpoKoM ciBOM (30 BepecHs) 3MeHmTyBanacs Ha 22,1%.
3a mi3HbOro CTPOKY ciBOM (20 »OBTHS) BpOKaliHICTh HAOyBajia HAMHMUKYOTO PIBHS
— 3,20-3,45 1/ra. 3epHOBa MPOAYKTUBHICTH SYMEHIO 03UMOTO TaKOX 3MIHIOBAJIAChH
1] BIUIMBOM PI3HUX HOPM BHCIBY HaciHHs. Tak, 3a ciBOM 30 BepecHs HallKpariuii
pe3yabTar 3a0e3MeurB BapiaHT 3 HOPMOKO BUCIBY 5 MJIH mIT./ra — 5,52 T/ra, npu ii
3MeHIeHH1 10 4,5 abo 30utbmieHH1 70 6,0 MITH. IIT/Ta CIOCTEPIranocs 3HUKEHHS
BpokaiHocTi 3epHa Ha 0,24—0,28 1/ra, BIAMOBIHO. Y IOCIBaX 3a Mi3HBOTO CTPOKY
ciBOM, HaWOUIbIIY MPOAYKTHBHICTH BIAMIYAJIM HA AUIIHKAaX 3 HOPMOKO BHCIBY
HACIHHA 5,5 MJIH. mIT/TA.

OtpumaHi pe3ysibTaTH CBiAYATh, IO TOKA3HUKU SKOCTI 3€pHa SUYMEHIO
O3UMOTO JICIO PI3HWIUCSA 1] BIUIMBOM (DaKTOPIB, K1 TOCITIIKYyBAIUC. 30KpeEMa,
B cepennboMy 3a 2017-2019 pp., 3a panHboro ctpoky ciBobu (20 BepecHs) Ha
JUISTHKAaX 3 HOPMOIO BUCIBY HaciHHA 5,0 MJIH. 1IT/Ta BMICT Ol1Ka B 3€pHI CKJIaJaB
8,1 %, a xpoxmamo — 56,1 %. Ilpu ciB61 20 xoBTHsS (opmyBanocs 3epHO 3
HaWOUTbIIUM BMICTOM Oinka — 9,4 %, a BMICT KpOXMajil0 B 3€pHI, HaBMaKH,

3MeHIyBascs Ha 4,5 %, MOPIBHIHO 3 paHHIM CTpOKoM ciBOU (20 BepecHs).



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

BcranoBneno, 1m0 3arymeHHs TIOCIBIB MPU3BOAWIO JO HE3HAUYHOTO
3HM)KEHHS BMICTY OUIKa Ta HATYpH 3€pHA, HATOMICTh BMICT KpOXMAaJlO B 3€pHI,
HABITAKH, 301JIHIITYBaBCS.

Po3paxyHku €KOHOMIYHOI €()EKTUBHOCTI BUPOIILYBAaHHS SYMEHIO O3MMOIO
HIATBEPAWIIA 3p00JIeHI BUCHOBKM 3 BUBYEHHS OKPEMHUX TEXHOJIOTTYHHMX 3aXOJiB.
Came ciBOa sumeHro o3umoro 30 BepecHS 3 HOPMOIO BHCIBY HAaCIHHS
5,0 muH. mT/Ta 3a0e3neuye BpoKaHICTh 3epHa Ha piBHI 5,52 1/ra Ta 10562 rpH/ra
YHCTOTO JOXOY.

3a pe3ynpTaTaMy MOJHOBUX JOCITIHKEHb, BCTAHOBJICHO ¥ PEKOMEHJIOBAHO
BUPOOHMIITBY OINTHUMAJbHI [MapaMeTpu NPUHOMIB TEXHOJOTIi BHUPOILYBaHHS
SYMEHIO O3UMOIO, SIKI CHPHSIOTh HAWNOBHININ  peani3alii T€HETUYHO
OOyMOBJICHOTO TIOTEHI[Ialy 3€PHOBOi MPOAYKTUBHOCTI KYJIbTypU B YMOBax
niBHiyHOTO Cremny YkpaiHu Ta 3a0e3neuyioTh (JOPMYBaHHS BpPOXKAWHOCTI 3€pHA
noHaa 5,10 t/ra 3 piBHeMm peHrtabensHOCTI 114,3 %. BupoOHU4y nepesipky
HAyKOBO1 po3poOku 3maificHeHo Ha 0a3zi JlepxkaBHoro mignmpuemctBa «Jlocminne
rocriogapctBo «uinpo» Y Inctutyt 3epuoBux kynstyp HAAH.

Kuro4uoBi cioBa: sumMiHb 03UMHM, CTPOKM CIBOM, HOPMH BHUCIBY HACIHHSI,

3UMOCTIUKICTh, YPOXKAMHICTh Ta SIKICTh 3€pHAa, 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
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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
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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.
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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 %) 1n tillering nodes at the end of autumn vegetation winter barley
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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
pes/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
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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 (451 pcs/m”) was for sowing date September 30 at a
sowing rate 6.0 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
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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/l.

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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