AHOTALIA

T'anorca B.B. OnTumiszauisi eJieMEeHTIB TEXHOJIOTII BUPOLYBAHHS COPTIB
coi pi3HUX rpyn cturjocti B ymoBax 3pomeHHsi I[locyuuimsoro Cremy.
KganidikarniitHa HaykoBa Ipalls Ha mpaBaxX pPyKOIHCY.

Hucepraris Ha 3J00yTTS HAyKOBOTO CTYINEHs JOKTopa (imocodii 3a
cunemianpHicTIO 201  ArpoHomis. — XepCOHCHKMH JIepKaBHUW  arpapHoO-
exoHomiuHu# yHiBepcurer MOH VYkpainu, Xepcon, 2022.

[ToTenriitHi MOXIUBOCTI coi (hOPMYBATH 3HAYHY KUJIBKICTh BUCOKOSIKICHOTO
Oinka Ta oJii 3a0e31euytoTh i BaXJIMBE 3HAUCHHS J11 YKpaiHu Ta 00yMOBIIIOIOTh
HEOOX1IHICTh HE TUTBKM PO3IIMPEHHS IUIOI MOCIBIB Mif 1I€I0 IHHOK KYJIBTYPOIO,
a W CTBOpPEHHS Ta BIPOBAKEHHS QJIaNTUBHUX COPTOBUX TEXHOJOTIA i
BUPOIIYBAaHHS Ha TIiBAHI YKpaiHW, Je€ HecTaya BOJIOTH KOMIICHCYEThCS
3pOIICHHSIM, 3 YpaxyBaHHSM TEMIIEPATypHHUX yMOB, IO JO3BOJUTH OJCPKYBaTH
BUCOKI i CTajl BpoXKai paHHIX, CEPEAHbOCTUIIIMX Ta CEPEIHBOITI3HIX COPTIB COI.

I3 ympoBamxkeHHSM y BHUPOOHHIITBO CYYacHHX COPTIB COi BUHHUKAE
MaKCHMaJIbHO TIOBHOI peaiizallli pecypcHOro moreHmiany. OnTuManbHui BUOID
KOMOIHAIIi1 IIIJILHOCTI MOCIBY Ta 00pOOKM CydacHHUMH O10JIOTIYHUMHM TpernapaTaMu
3 ypaxyBaHHSIM COPTOBUX OCOOJMBOCTEH Ma€ MOyXe BaXJIMBE 3HAYEHHS B
arpoOTEeXHIYHOMY KOMIUICKCI, BiJ] SKOTO 3aJCKHUTh IMOBHOTA 1 JAPYXKHICTh CXOJIB,
NOJAJBIINI PO3BUTOK POCIMH 1 PIBEHb peali3allii T€HEeTMYHOTo MOTEHIIaNy
OPOAYKTUBHOCTI.

[TonboBi nocmiau BukoHyBanu B IICII Arpodipmi «Cusamn XepcOHCbKOI
obnacti HoBotpoinbkoro paiiony BnpogoBx 2018-2020 pp. y Mexax maii
KaxoBchkoi 3pomiryBaibHOI CHCTEMH, [0 TMpUJATHA ISl 3pOLIEHHA 0Oe3
nonatkoBoro ouuieHHs (purbrparnii). Jocmin Tpudakropamii: daktop A — copt
(diona, Monapx, Aparra, Codisa, [lanas, Cssitorop), daktop B — 00pobxa
npemnapatamu (Xenadit kom01, bio-rens), pakrop C — munsHIcTh nociBy (300, 500,

700, 900, 1100 tHc. mr./ra). [IoBTOpHICTH YOTUPUPA30BA, MTOCIBHA TLJIOIIA JUTSTHKH



TPETHOro MOpAAKYy — 75 M2, obmikoBa — 50 M2 JIOCHiIKEHHS IIPOBOIMIN
BIJIMOBIIHO JI0 3araJIbHONPUUHITHX METOAMK IOJBOBUX JOCHIIKCHb Ta
METOJIMYHUX PEKOMEHIaIIIM.

VYnepme B Ykpaini B ymoBax I[locynuimBoro Cremy IOCTIIKEHO COPTOBY
peaxiiiio coi Ha MIMPOKUH Miama3oH WIbHOCTI 1eHo3y pociuH (300...1100 tuc.
pPOCIIMH/Ta) Ta 3aCTOCYBAaHHS Cy4yacHUX OlompenapariB piCTPEryIo0Uoi Iii.

BceranoBneno BmiuB OiompenapariB Xenaditkom6O1 Ta biorens Ha picr,
PO3BUTOK 1 (pOpMyBaHHSI O1OMETPUYHUX MOKA3HUKIB POCIUH CY4YaCHHX COPTIB COi
BITYM3HAHOI cenekilii. BuznaueHo (poTOCHHTETHYHI TOKa3HUKH (TIJIONTY JTUCTKOBOI
MOBEPXHI, (HPOTOCHHTETHYHHUN TOTEHITIAN, YUCTY MPOAYKTUBHICTh (POTOCHHTE3Y)
3aJIEKHO B1J] 3aCTOCYBaHHS Oiompenaparis.

VYnepme B ymoBax IlocymumBoro Cremy VYkpaiHM BCTaHOBJIEHO
CUHEPriYHUW BIUIMB TE€HOTHUIY COpPTY, UIUJIBHOCTI TOCIBY Ta 00poOKuU
PICTPEryJIIOI0YMMU TIperapaTaMu Ha (OpMYBaHHS MOKa3HUKIB CTPYKTYPH BPOXKaIO
Ta BPO’KalHICTh 3€pHA HOBUX COPTIB COI BITYU3HSIHOI CEJIEKIII].

Bu3HaueHo TOKa3HWKHM BOJOCTIOKUBAHHS (CymMapHE BOJOCIIOXKHMBAHHS Ta
CKJIaJIoBI ~ Horo  OanaHCy, KOE(QIUIEHT  BOJOCIOXHUBAaHHS,  KOe(DIIleHT
NOCYXOCTIMKOCT1, OKYIHICTh MOJMBHOI BOJAM) COPTIB COi PI3HUX IPYI CTHUIJIOCTI
3aJIEKHO BiJ] €IEMEHTIB TEXHOJIOT11.

Po3paxoBaHO €KOHOMIYHY Ta €HEPreTUYHy €(PEeKTUBHICTh BUPOIITYBAHHS COi
3a pi3HUX eneMeHTiB TexHosorii. [logampimoro po3BUTKYy Halyina TEXHOJOTIS
BUPOILIYBaHHS COPTIB coi B yMoBax 3poieHHs [locynumuBoro Creny Ykpainu.

Ha ocHOB1 pe3ynbTaTiB 10CHIKEHb BUBHAYECHO BITUYM3HSIHI COPTH COT PI3HUX
Ipyl CTUTJIOCTI 3 MIJBUIIEHUM YpOXaWHUM Ta aJaNTUBHUM IOTEHIIAIOM [JIs
ymoB 3poienns [locynuoro Creny Ykpainu, iX peakiiito Ha IIIbHICTh [IEHO3Y,
110 3a0e3neuye BpoKalHICTh 3epHa Ha piBHI 4...5 T/ra.

BusHaueHO CHHEpriuHy [i0 pICTPEryIIOIYMX MpenapariB, UIUIBHOCTI
IIEHO3Y Ta COPTOBOi peakiii Ha MoOp(oOIoIoriuHi O03HAKH, (POTOCHUHTETUYHI
NOKa3HHUKH, CTPYKTYPY IPOAYKTUBHOCTI Ta BPOXKAMHICTh 3epHa coi. BcTaHOBIIEHO

ONTHMAJIbHY WIUIbHICTh MOCIBY COPTIB COi PI3HUX TPYI CTUTJIOCTI 3a OOpOOKHU



PICTPETYJIIOIOYMMH TIpenapaTaMmu, 10 TapaHTOBAHO 3a0e3MeUnTh MaKCUMaIbHUN
PIBEHb YPOXKaWHOCTI 3epHa Ta peHTa0eNnbHICTh BUpoOHUIITBa B Mexkax 110...150%.

Po3pobOky BrnpoBakeHo B arpodipmi «ArpobizHec» KaxoBchkoro paiioHy
XepcoHchkoi obsacti Ha 3aranpHii mionii 30 ra ta B IICIT Arpodipmi «Cuariy»
HoBotpoinekoro paitony XepcoHcbkoi obsacti Ha twiomi 40 ra. Pesynbratu
BIIPOBA/KCHHS TIATBEPAWIA BUCOKY MPOAYKTUBHICTH PEKOMEHIOBAHHUX COPTIB
col, IpH [IbOMY YKCTHUM MPUOYTOK cTaHOBUB Bija 35,50 mo 42,50 tuc. rpH/ra.

BcTaHOBIE€HO CWIBHMI AOJATHUM KOPENSIIAHUN 3B’SI30K MK BHCOTOIO
POCJHH 1 BUCOTOIO KPIIUICHHS HMKHBOTO 000y Ta MPOTYKTUBHICTIO COPTIB COi 3a
pi3HOTO TPOSIBY MOP(HOMETPHUYHUX O3HAK. BU3HAUEHO BIUIMB TYCTOTH CTOSHHS
pOCIIMH, TpPYNU CTHUTJIIOCTI COPTy Ta Mii OlompemapaTiB Ha (opmyBaHHS
OlOMETPUYHUX MOKA3HUKIB.

BcTranoBieHo CWIBHUN JOJATHHM KOPENAIIHHUMA 3B'S30K MDK ILIOIICIO
JUCTKOBOT TIOBEpXHI 3a BCiMa e€TalaMyd OpPraHOTE€HE3y PO3BUTKY POCIMH Ta
BPOXKAMHICTIO 3€pHA COI, IO CBIIYUTH NPO HEOOXITHICTh TEXHOJOTTYHOTO
3a0€3MeUeHHs] ONTUMAIBHOTO (POPMYBAHHS JMCTKOBOI MOBEPXHI MOCIBIB HUISXOM
3aCTOCYBaHHsI CydacHMX OlompernapaTiB 1 peryisiii MUIbHOCTI 1EeHO3y. buibii
CWIbHUM KOpENSAUIMHUKA 3B'SI30K MDK IUIOLIECI0 JIMCTKOBOI IOBEPXHI Ta
BPOXKaWHICTIO 3€pHa cOi BH3HadeHO Yy (a3y dopmyBanHs 000iB (KoedillieHT
kopesnii cranoBus 0,778...0,941).

Jlanuii eram pocTy i PO3BUTKY POCIUH COi € BHUPIIAIBHUM Y 3aKJIafeHHI
MOTEHINITHOT HACIHHEBOI MPOAYKTHUBHOCTI (KUTBKOCT1 03€pHEHUX 0001B Ha POCIWHI
Ta KUIBKOCTI HAaCiHUH y 0001), TOMY ISl 3a0€3MEUCHHSI ONTUMAIBHOTO PO3BUTKY
JIMCTKOBOI IMOBEPXHI Ha JAaHOMY 1 OLIBII paHHIX €Tamax OpraHoreHe3y POCIUH
HEOOXIHO KOHTPOJIOBATH TEXHOJOTIYHI €JIEMEHTH 3aJIeKHO Bl COPTOBHUX
(T€HOTHUIIOBUX) OCOOJIUBOCTEM.

BcranoBieHo, 110 MakCMMasbHY IUIONLY JIMCTKOBOI MOBEPXHI Ta HAMBUILMMA
pIBEHb YpOXKaillHOCTI 3epHa ckopocturii coptu Jliona 1 Monapx chopmyBanu 3a
mbHOCTI pociauH 900 Ttwhc./ra, cepemnbopanHi coptm Codis i Aparra — 3a

rycroti 700 TucAsY pocnuH/Ta. 3a BHUPONIYBAHHS CEPEIHBLOCTUTIUX COPTIB



CasTorop i1 /lanass MakcuMasbHI MMOKa3HUKH IO IUCTKOBOI MIOBEPXHI POCITHH Ta
PIBHSA YPOXKaHOCTI 3epHa BU3HAUEHO 3a rycTotu 500 THC. pociuH/Ta, mogabiie
3aryIieHHs TIOCIBIB HE TMPHU3BOAWIO JO 30UIBIIEHHS IPOAYKTUBHOCTI dYepe3
HaJMIpHY HEHOTHYHY KOHKYPEHI[IO B MOCIBAX COI.

BcranoBneno, mo 3a mepioj BiJ CiBOM J0 TOBHOTIO J03piBaHHS 3€pHA
CyMapHE€ BOJIOCTIO’KMBAHHS Ha JOCIHIJHUX AUISTHKAX MPU KPAIUIMHHOMY 3POLIEHHI
3pOCTa€ 3 MOJOBKEHHAM TPUBAJIOCTI BEre€TalliHOrO nepiogy coptiB coi. CymapHe
BOJOCIIOKMBAHHSA JUISl CKOPOCTHIJIMX COPTIB y CepeaHboMy ckiano 4963 m/ra,
I cepenHbopanHix — 5889 m3/ra. MakcumanbHy KiJIbKIiCTh BOJIOTH POCIMHM COi
CHOXXUBAJIM Ha BaplaHTaX IMOCIBY CEPEIHbOCTHUIIIMX COPTIB COI — Y CEpEeIHbOMY
6612 m%/ra.

3a pe3ylbTaTaMHd OJIEPKAHUX JAHUX BCTAHOBJIEHO, IO 31 30UIbIIEHHSIM
TPUBAJIOCTI BETETalIfHOrO TMEpioAy YacTKa 3pOIIYyBajJbHOI HOPMU B CTPYKTYp1
CYMapHOTO  BOJOCIOXHUBaHHS 3pocTae. Tak, 3a BereramiiHuil  mepiof
CKOPOCTHIJIMX COPTIB YacTKa 3pOIIYBAIBHOI HOPMH B CTPYKTYPi CyMapHOTO
BOJOCTIOKMBAHHS ckjiana 56,9%, cepeaubopanHix — 62,0%, cepeaHbOCTUTIINX —
64,4%. Y cepenHbOMY 3a POKH JIOCHIKEHb BIAOYJI0CS 3pOCTaHHS JaHOTO
nokasHuka 3 2850 mo 4250 m¥/ra.

HaiiGinpmmii  koeimieHT BOJOCTIOKUBAHHS B CEPEAHHOMY 32 POKH
JOCHIIPKEHb BU3HAYEHO 3a BHUPOUIYBaHHA CKopocTurioro copry Jliona -—
2039,8 M*/1. MiniManbHe 3HA4YeHHs KOe(]IliEHTYy BOJOCIIOKMBAHHS 3a0€3IICUNB
copt Aparra — 1130,7 m*/1. Haiinmkui 3HaUeHHS JaHOTO MOKAa3HUKA 33 (PaKTOpOM
B (rycrora pocnuH) BHU3HA4YeHO 3a IiiIbHOCTI mociBy 700 THc. pociun/ra. —
1197,4 m¥/r.

MiHiMalbHUNA TMOKAa3HUK CEPEIHbOI eBaloTpaHCIipallii BCTAaHOBJIEHO 3a
BHMPOILBaHHs copTy Monapx — 45,2 M3/n00y. Halinmkuum 3a axropom B iforo
3a0e3neunsia rycrota crossHHsA pociuH 300 THc./ra. Y cepeaHboMy 3a rpynamMu
CTUIJIOCTI MiHIMaJIbHI 3HAUYEHHSI CEPEeNHbOI €BaloOTpaHCHipallli BHU3HAYEHO 3a
BHPOILYBAHHS CEPEIHBLOPAHHIX COPTiB coi — 45,9 M3/no6y. HaiiGinsm edekTHBHO

BUTpaYaJid BOJIOTY POCIIMHU COPTIB CEPEIHLOPAHHBOI TPYIIH.



MakcumanbHMA piBEHh YpPOXKAMHOCTI 3€pHa y JOCHIAl 3a0e3mednsio
BUPOIIYBAHHS CEPEIHBOCTHUTIIOTO COPTY coi CBATOrop 3a TYCTOTH CTOSTHHS POCIUH
500 Tuc./ra Ta 00pobku npemnaparoM XenaditkomoOi — 5,96 T/ra.

JIJIst KOYKHOT TpYNH CTUTJIOCTI Ta TEHOTHIIIB COPTIB COT B YMOBAax 3pOIICHHS
BHU3HAYEHO ONTHUMAJIbHY TYCTOTY CTOSHHSI pOociuH. CKOPOCTHUTIII COPTH HAMOLIBIITY
BpOXKaitHICTh copMyBain 3a MmuibHOCTI 900 THC. pocnuH/ra. 3acTOCYBaHHS
OlonpenapariB Xenaditkom61 Ta biorens crnpusiiio 30UTbIIEHHI0 BPOXKAMHOCTI Ha
0,220...0,520 1/ra. MakcumanbHy TO3UTHBHY [iI0 Ha BPOXAHICTh 3epHa COPTIB
coi 3milicHIOBaB mpemnapaT XenadiTkoMOi, oOpoOKa MOCIBIB SKUM 30UTbIIHIIA
BpPOXKalHICTh 3€pHA 3a BHUPOIIyBaHHSA CKopocturimx coptiB Ha 0,330 T1/ra
(10,60%), cepennbopannix — Ha 0,430 1/ra (9,10%), cepeaHBLOCTUIIMX — Ha
0,520 1/ra (9,90%).

HaiiGinpmoro miporo Ha maci 1000 3epeH mo3Hauuiacs Trpymna CTUTIIOCTI
coptiB coi. Ckopocturii coptu iona Ta Monapx chopmyBaiid JaHUN MOKA3HUK
Ha piBHl 147...149 1, cepeanbopanHi Aparra Ta Codis — 157...158 r,
cepeanbocTurm Jlanas ta Cesitorop — 166...167 1, TOOTO pi3HULA MIXK
CKOPOCTHUIJIMMH Ta CEPEIHBbOCTUIIMMH copTamMu 3a macoro 1000 3epeH ckiana
18...19 r. Ha paHoMy nNOKa3HHMKY NO3Ha4yWwjiacs 1 TyCTOTa CTOSIHHS POCIIHH.
Maxkcumanbay mMacy 1000 3epeH 3a BUpPOILYBaHHSI COPTIB CO1 BCIX TPyH CTUTIIOCTI
BcTaHOBIeHO 3a TyctoT 300 Tuc. pocnun/ra. Ilomameine 3aryiieHHs MOCIBIB
NPU3BOAWIO 7O 3MEHIIEHHS JAaHOTO IOKa3HWKA, MIHIMAIbHI 3HAYEHHS SIKOTO
BHU3HAYEHO 3a I'ycTOTH cTossHHS pociaud 1100 tuc./ra.

MakcuMalbHUI BMICT CHUPOrO MPOTEIHY B 3€pHI HAKOMUYYBAJIU POCIUHU
cepeaHbOCTUIIUX copTiB coi: anas — 38,5-41,1%, Cestorop — 39,10...41,20%.
JlaHuii MOKa3HMK SKOCTI 3aJIe’KaB TaKOXK BiJ TPUBAJIOCTI BEreTaliifHOro mepioay Ta
KonMBaBcad B Mexax Bif 37,20% 3a BUpOIIYBaHHS Ha KOHTPOJbHOMY BapiaHTi
nociigy 0e3 BHUKOPUCTAaHHS PICTPErYJIOIUMX IMpEenapaTiB CKOPOCTUIIIONO COPTY
Hiona no 39,20% 3a BUpOIIYBaHHSI CEPEIHBOCTUTIIONO cOpTy CBATOrOp. 3HAUYHOIO
MIpOI0O BMICT CHpPOTO TPOTEIHy B 3€pHI 3aleXaB Bil OOpOOKM TOCIBIB COi

Oiompenaparom Xemaditkom6Oi. [anuii pictperynsTop 3a0e3reduB 301UTHIICHHS



nokasHuka Bif 5,20% 3a BUpOIIyBaHHS CKOPOCTHTIIOr0 copTy Monapx mo 6,70%
3a BUPOILIYBaHHSI CEPEIHbOCTUIIIONO0 copTy [laHast.

BusnayeHo, 1m0 MakcUMaJdbHUN BMICT J>KHPY HAaKOMHYyBajio 3€pHO
ckopocTturioro coptry Monapx — 18,40...21,20% 3aexxHO BiJ €JIEMEHTIB
TEXHOJIOT11 BUPOIIYBaHHSI.

BcTaHoBieHO cHIbHY MO3UTHUBHY KOPEJSLINHY 3aJI€KHICTh MK BMICTOM Y
3€pHI CHpPOro MPOTEiHy Ta BpokaifHicTiO 3epHa: JlioHa (r = 0,84); Monapx (r =
0,88); Aparra (r = 0,88); Codis (r = 0,95); Jlanas (r = 0,88); Csitorop (r = 0,81).

MakcuMalibHUI BUX1J] CHPOTO MPOTEIHY 3 TeKTapy MOCIBY COI BU3HAYEHO 32
BUPOINIYBaHHSA CEPEAHBOCTUTIIONO0 copTy CBITOrop 3 NPOBEICHHSIM OOpPOOKHU
npemapatomM Xenaditkom61 — 2361 kr/ra, a MaKCUMaabHUN BUX1J CUPOTO KUPY —
3a BuUpoONIyBaHHS copTy CBsTOrop 3 BHUKOPHUCTaHHSM Tmpenapary biorenp —
1154,0 xr/ra.

BcranoBneHo, 1m0 3a BHUPOIIYBaHHS COPTIB COi BCIX TPy CTHUIJIOCTI
JOLITFHO TIPOBOAUTH CiBOY 3 ONTHUMAIBHOI TYCTOTOK CTOSIHHS POCITUH Ta
0o0poONATH TMOCIBM CYYaCHHMMH pPICTPETYIOIOUMMH MpenaparaMu. 3a3HayeHl
arpo3axoJid 3HAYHOIO MIPOI0 MOKPAIIyIOTh OCHOBHI MOKAa3HUKU E€KOHOMIYHOI Ta
€HEepreTHYHoi e(PEeKTUBHOCTI, 1 OCOOJMBO 3a BHPOIIYBAHHS COPTIB 3 OUIBII
TPUBAIUM TIEpioIoM BereTarlii. 31 30UTbIICHHSIM YPOXXAWHOCTI 3€pHa COPTIB COi
3pocTayia SIK BapTICTh BHUPOOJIEHOT MPOMYKINi, Tak 1 BUPOOHHWYI BUTpATH Ha
TEXHOJIOTTYHUH ITPOIIEC.

3a pe3ynabTaTaMd MPOBEAECHUX PO3PAXYHKIB BCTAHOBJICHO, IO HAWOLIBII
npuOyTKOBUM (YMOBHO YHUCTHH NMpHOYTOK) Ta HaiMEHINl BUTPATHUM arpo3axojioM
(cobiBapTiCTh MPOMYKINl) BHU3HAYEHO Takuil ¢aktop, sk oOpoOKa IOCIBIB COi
OlompenaparamMu. 3acTOCYBaHHs picTperyiaaropy XenaditkomOi 3a0e3mequio
OJIEp)KaHHS MAKCHUMAJbHOTO Yy JOCHIAl YMOBHO YHCTOro MpHUOYTKY: 3a
BUPOILYBAaHHS CKOpOCTUTNMX copTiB coi — Big 14,080 mo 21,800 tuc. rpu/ra,
cepennbopanHix — Big 33,330 mo 34,150 tuc. rpH/ra, CepeaHbOCTUIIUX — BIJ

35,240 ngo 35,760 Ttuc. rpu/ra. O6pobka mociBiB mpemapatom XenahiTkoMO1



ICTOTHO 3HHU3WJA COOIBapTICTh BHPOIICHOT'O 3€pHA COI Ta 30UIbIINAIA PIBEHb
penTabensHoCcTi 10 140,0%.

Haitbinpmmii y q0ciiai yMOBHO YHUCTHHM MPUOYTOK 3a0€3MEeUnsid COPTH COl
CepPEeHBOCTUTIION IpynH — Y cepeanboMy 33,120 tuc. rpu/ra. MakcuMaabHUM HOTO
BU3HAYEHO 3a BHUPOIIYBaHHS Mi3HHOCTUTIIOTO copTy CBSATOrOop 3 MPOBENCHHSIM
00poOku nociBiB OiompenapaTom Xenaditkom61 — 35,7600 Tuc. rpa/ra.

HaliGi1b111 BUCOKMI PIBEHb PEHTA0ENbHOCTI BCTAHOBJIEHO 3@ BUPOLYBaHHS
cepeHbOpaHHbOro copty Aparra — 158,0%, 1m0 mNOB’s3aHO 3 MEHIIUMH,
NOpiBHAHO 3 copToM CBATOrOp, BUPOOHWYMMH TEXHOJOTTYHHMHU BUTPATAMHU.
MakcuMallbHU PIBEHh PEHTAOENBHOCTI CEpel COPTIB, y3STUX HAa BUBYCHHS, Y
CEepeIHbOMY 32  POKH  JOCHI/DKEHb  BCTAHOBJIEHO 32  BHUPOIIYBaHHS
CepPeNHBOCTUTIINX copTiB coi — 144,0%, mo nHa 38,0% Oinbine, HDK 3a
BUPOIIYBAHHS COPTIB CEpEAHbOPAHHBOI Irpymu cturiocti, Ta Ha 10,5% Ounbiie,
HIK 32 BUPOILYBaHHS CKOPOCTHUTIIUX COPTIB.

3a pe3ynbTaTamMu MPOBEACHUX PO3PAXYHKIB E€HEPreTUYHOI e(EeKTHUBHOCTI
BCTAHOBJICHO, IO 3a BHPOIIYBaHHS CyYacHUX COPTIB coi 0OpoOka TMOCIiBiB
OlompenaparamMu  HOpu3BOAWIa 1O  30UIBIIEHHS  OPUPOCTY  €HEprii 3
16,620...33,410 MJI>x (6e3 00pobku mociBiB) a0 19,860...40,970 MJ/lx 3a
00poOokn  Xemaditkom6i Ta go  19,080...43,510 MJIx 3a 0oOpoOKu
picTperynouuM npenaparoM biorenb.

KuruoBi caoBa: cos, copm, epyna cmuenocmi,  YpOodiCAuHicmb,
bionpenapamu, 2ycmoma CMOAHHA POCIUH, KPANIUHHE 3POWEHHs, CYyMapHe

8000CNONCUBAHHS, CUPULL NPOMEIH, HCUP.

ANNOTATION

Ganja V.V. Optimization of elements of technology of cultivation of
soybean varieties of different maturity groups in the conditions of Dry Steppe
irrigation.
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Potential opportunities to form a significant amount of high-quality protein
and oil ensure its importance for Ukraine and determine not only the expansion of
crops under this valuable crop, but also the creation and implementation of
adaptive varietal technologies for its cultivation in southern Ukraine, where
moisture conditions that will allow to obtain high and stable yields of early,
medium-ripe and medium-late soybean varieties.

With the introduction into production of modern soybean varieties use the
improvement of varietal technology of their cultivation using the fullest possible
realization of resource potential. Optimal selection of the combination of crop
density and treatment with modern biological products with appropriate varietal
characteristics is very important in the agronomic complex, which depends on the
completeness and friendliness of convergences, further plant development and the
level of genetic productivity potential.

Field experiments were performed in PSP Agrofirm "Sivash" of Kherson
region of Novotroitsk district during 2018-2020 within the Kakhovka irrigation
system, which is suitable for irrigation without additional purification (filtration).
The three-factor experiment: factor A - grade (Diona, Monarch, Aratta, Sophia,
Dana, Svyatogor), factor B - treatment with drugs (Helafit combi, Bio-gel), factor
C - seed density (300, 500, 700, 900, 1100 thousand units/ha). Repeat four times,
sown area of the third order - 75 m?, accounting - 50 m?. The research was
conducted in accordance with generally accepted field research methods and
guidelines.

For the first time in Ukraine in the conditions of the Dry Steppe the varietal
reaction of soybean to a wide range of plant coenosis density (300...1100 thousand
plants/ha) and the use of modern biological products with restrictive action were
studied.



The influence of Helafitkombi and Biogel biological products on the
growth, development and formation of biometric indicators of plants of modern
soybean varieties of domestic selection has been established. Photosynthetic
indicators (leaf surface area, photosynthetic potential, net productivity of
photosynthesis) depending on the use of biological products were determined.

For the first time in the Dry Steppe of Ukraine the synergistic influence of
genotype of cultivar, density of sowing and treatment with restrictive drugs on
formation of indicators of structure of harvest and grain yield of new soybean
cultivars of domestic selection is established.

Indicators of water consumption (total water consumption and components
of its balance, water consumption coefficient, drought resistance coefficient,
payback of irrigation water) of soybean varieties of different maturity groups
depending on the elements of technology are determined.

The economic and energy efficiency of soybean cultivation with different
elements of technology is calculated. The technology of growing soybean varieties
under irrigation of the Dry Steppe of Ukraine was further developed.

Based on the research results, domestic soybean varieties of different
ripeness groups with increased yield and adaptive potential for irrigation
conditions of the Dry Steppe of Ukraine, their response to coenosis density, which
provides grain yield at 4...5 t/ha.

The synergistic effect of ristregulatory drugs, coenosis density and varietal
response to morphobiological traits, photosynthetic parameters, productivity
structure and soybean grain yield was determined. The optimal sowing density of
soybean varieties of different maturity groups for treatment with restrictive drugs
has been established, which is guaranteed to ensure the maximum level of grain
yield and profitability of production within 110...150%.

The development was implemented in the agribusiness "Agribusiness"
Kakhovka district of Kherson region on a total area of 30 hectares and in PSP
Agrofirm "Sivash" Novotroitsk district of Kherson region on an area of

40 hectares. The results of the implementation confirmed the high productivity of



the recommended soybean varieties, with a net profit ranging from 35.50 to
42.50 thousand UAH/ha.

There is a strong additional correlation between high vegetation and the
height of the lower bean and the productivity of varieties with different
manifestations of morphometric features. The influence of plant density, maturity
group and action of biological products on the formation of biometric indicators is
determined.

There is a strong additional correlation between leaf surface area at all stages
of organogenesis of plant development and soybean grain yield, which provides
technological support for optimal formation of leaf surface of crops through the
use of modern biological products and regulation of coenosis density. A stronger
correlation between leaf area and soybean yield was found in the bean formation
phase (correlation coefficient was 0.778...0.941).

This stage of development of soybean plants is crucial in the institution of
potential seed productivity (the number of grain beans on plants and the number of
seeds in beans), so to ensure optimal development of leaf surface on the elements
and earlier stages of plant organogenesis it is necessary to control technological
depending on varietal .

It was found that the maximum leaf area and the highest level of grain yield
precocious varieties Diona and Monarch formed at a plant density of
900 thousand/ha, medium-early varieties Sofia and Aratta - at a density of
700 thousand plants/ha. During the cultivation of medium-ripe varieties Svyatogor
and Danai maximum leaf area and grain yield were determined at a density of
500 thousand plants/ha, further thickening of crops did not lead to increased
productivity due to excessive coenotic competition in soybean crops.

It is established that during the period from sowing to full ripening of grain
the total water consumption in the experimental areas under drip irrigation
increases with the extension of the growing season of soybean varieties. The total
water consumption for precocious varieties averaged 4963 m3ha, for medium-

early varieties - 5889 m®ha. The maximum amount of moisture of soybean plants



was consumed on sowing options of medium-ripe soybean varieties - on average
6612 m3/ha.

According to the results of the obtained data it is established that with the
increase of the vegetation period the share of the irrigation norm in the structure of
the total water consumption increases. Thus, during the growing season of early-
ripening varieties, the share of irrigation rate in the structure of total water
consumption was 56.9%, medium-early - 62.0%, medium-ripe - 64.4%. On
average, over the years of research, this indicator has increased from 2,850 to
4,250 m3/ha.

The highest coefficient of water consumption on average over the years of
research was determined for the cultivation of precocious variety Diona -
2039.8 m3/t. The minimum value of the water consumption coefficient was
provided by the Aratta variety - 1130.7 m3/t. The lowest values of this indicator by
factor B (plant density) were determined at a sowing density of
700 thousand plants/ha. - 1197.4 m3/t.

The minimum rate of average evapotranspiration was set for the cultivation
of the Monarch variety - 45.2 m®/day. The lowest factor B was provided by the
plant density of 300 thousand/ha. On average, by maturity groups, the minimum
values of average evapotranspiration were determined for the cultivation of
medium-early soybean varieties - 45.9 m®/day. Plants of varieties of the middle-
early group consumed moisture most efficiently.

The maximum level of grain yield in the experiment was ensured by
growing medium-ripe soybean cultivar Sviatohor at a plant density of
500 thousand/ha and treatment with Helafitkombi - 5.96 t/ha.

For each group of maturity and genotypes of soybean varieties under
irrigation conditions, the optimal standing density of plants was determined.
Precocious varieties formed the highest vyields at a density of
900 thousand plants/ha. The use of biological products Helafitcombi and Biogel
contributed to the increase of yield by 0.220...0.520 t/ha. The maximum positive
effect on grain yield of soybean varieties was exerted by the drug Helafitkombi,



the treatment of crops which increased grain yield by growing precocious varieties
by 0.330 t/ha (10.60%), medium-early - by 0.430 t/ha (9.10%), medium-ripe - at
0.520 t/ha (9.90%).

The maturity group of soybean varieties had the greatest effect on the weight
of 1000 grains. Precocious varieties Diona and Monarch formed this figure at
147...149 g, middle-early Aratta and Sophia - 157...158 g, medium-early Danaya
and Svyatogor - 166...167 g, ie the difference between precocious and medium-
ripe varieties by weight of 1000 grains was 18...19 d. This indicator was affected
by the density of standing plants. The maximum weight of 1000 grains for growing
soybean varieties of all maturity groups was set at a density of
300 thousand plants/ha. Further thickening of crops led to a decrease in this
indicator, the minimum values of which were determined by the stocking density
of 1100 thousand/ha.

The maximum content of crude protein in the grain was accumulated by
plants of medium-ripe soybean varieties: Danaya - 38.5-41.1%, Svyatogor -
39.10...41.20%. This quality indicator also depended on the length of the growing
season and ranged from 37.20% for growing in the control version of the
experiment without the use of restrictive drugs early-maturing variety Diona to
39.20% for growing medium-ripening variety Svyatogor. To a large extent, the
content of crude protein in the grain depended on the treatment of soybean crops
with the biological product Helafitkombi. This regulator provided an increase from
5.20% for the cultivation of precocious variety Monarch to 6.70% for the
cultivation of medium-ripe variety Danaya.

It was determined that the maximum fat content was accumulated by the
grain of the precocious Monarch variety - 18.40...21.20% depending on the
elements of cultivation technology.

A strong positive correlation was found between the content of crude protein
In the grain and grain yield: Diona (r = 0.84); Monarch (r = 0.88); Aratta (r = 0.88);
Sophia (r = 0.95); Data (r = 0.88); Svyatogor (r = 0.81).



The maximum vyield of crude protein per hectare of soybean sowing was
determined for growing medium-ripe Svyatogor variety with treatment with
Helafitkombi - 2361 kg/ha, and the maximum vyield of crude fat - for growing
Svyatogor variety using Biogel - 1154.0 kg/ha.

It is established that when growing soybean varieties of all maturity groups,
it is advisable to sow with optimal plant density and treat crops with modern
cutting preparations. These agricultural measures significantly improve the main
indicators of economic and energy efficiency, and especially for the cultivation of
varieties with a longer growing season. With the increase in grain yield of soybean
varieties, both the cost of production and production costs for the technological
process increased.

According to the results of the calculations, it was found that the most
profitable (relatively net profit) and least costly agricultural measure (cost of
production) identified such a factor as the treatment of soybean crops with
biological products. The use of the Helafitcombi distributor ensured the maximum
conditionally net profit in the experiment: for the cultivation of precocious
varieties of soybeans - from 14,080 to 21,800 thousand UAH/ha, medium-early -
from 33,330 to 34,150 thousand UAH/ha, medium-ripe - from 35,240 to
35,760 thousand UAH/ha. Crop treatment with Helafitcombi significantly reduced
the cost of soybeans grown and increased the level of profitability to 140.0%.

The largest in the experiment conditionally net profit was provided by
soybean varieties of medium-ripe group - an average of 33,120 thousand UAH/ha.
It is determined to be the maximum for the cultivation of the late-ripening variety
Svyatogor with the treatment of crops with the biological product Helafitkombi -
35.7600 thousand UAH/ha.

The highest level of profitability was found for the cultivation of the middle-
early variety Aratta - 158.0%, which is due to lower, compared to the variety
Svyatogor, production technological costs. The maximum level of profitability
among the varieties taken for study, on average over the years of research was set

for growing medium-ripe soybean varieties - 144.0%, which is 38.0% more than



for growing varieties of medium-early maturity, and 10.5% more than for growing
precocious varieties.

According to the results of energy efficiency calculations, it was found that
the cultivation of modern soybean crops with biological products led to an increase
in energy growth from 16,620...33,410 MJ (excluding crop treatment) to
19,860 (40,970 MJ for Helafitcombi treatment and up to 19,080...43,510 MJ
Biogel.

Key words: soybean, variety, ripeness group, yield, biological products,

plant density, drip irrigation, total water consumption, crude protein, fat.
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