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AHOTAIIA

Kosanvos /]. B. ITlodpaxuiline cemapyBaHHs Ta HOro BIUIMB Ha SKICTb
HaciHHA TiOpuIiB KykKypya3u. — KsamidikalriiiHa HaykoBa Ipalsi Ha IIpaBax
PYKOITHUCY.

Hucepraitiss Ha 3700yTTS HAyKOBOTO CTymHeHs JokTtopa ¢utocodii 3a
cnemianbHicTiIO 201 — Arponomiga. — Y Inctutyr 3epHoBux kynsTyp HAAH
Yxpainu, quinpo, 2021.

VY nucepramiiiHii poOOTI HABEIEHO TEOPETHYHE OOIPYHTYBAaHHS W HOBE
BUDIIICHHS B&XJIUBOTO HAYKOBO-MPAKTHYHOTO 3aBJaHHSA, M0 TOJSITae y
pO3pO0JEHH] PI3HUX CINOCOOIB CemapyBaHHS HACIHHS KYKYpPYyA3d LUISIXOM
BCTAHOBJICHHSI ONTHUMAIBHUX TEXHIKO-TEXHOJIOTTYHUX MapaMmeTpiB Ta BUJIIJICHHSA
BHUCOKOSIKICHUX (pakliid 3aJeXKHO BiJ COPTOBUX ocobimBocTed riopumis. lLle
JO3BOJISIE  TJBUIIUTH €(PEKTUBHICTh TMPOIECIB OYHUIICHHS, COPTYBAaHHS 1
KaJIIOpYBaHHS HACIHHS, OTPUMYBATH IMOCIBHUI Marepian TiOpuIiB KyKypyI3H 3
BHCOKOIO CXOKICTIO, CUJIOIO POCTY 1 MPOTYKTUBHICTIO.

AKTyanbpHICTD TEMH 00yMOBJIEHA CTBOPEHHSIM BITUM3HIHUX
BHUCOKOIIPOJYKTUBHUX T1OpUIIB KYKYPYI3H, AJI BIPOBAIKCHHS SKUX HEOOXITHO
pPO3pPOOUTH TEXHOJIOTII0 MiCcHsA30upaabHOi OOpOOKM Ta TMIABUINEHHS SKOCTI
HACIHHA, M0 3HAYHUM YHWHOM 3aJIeKHUTh BiJI CHOCOOIB HOro cemapyBaHHA 1
M1ITOTOBKU JI0 CiBOMU.

VY pe3ynbTaTi BAKOHAHHS TUCEPTAIIHHOT pOOOTH OTPUMAHO PE3yJIbTaTH, SIKi
MalOTh HAayKOBY HOBHU3HY Ta TIPaKTHYHE 3HAYEHHS Yy Taly3sX CeJeKIlii,
HAaCIHHE3HABCTBAa 1 HACIHHUUTBAa KyKypya3u. HaykoBa HOBHM3HA TMOJSTaE y
BCTAHOBJICHHI ~ HOBUX  3aKOHOMIPDHOCTEH, IO  XapaKTepU3yIOTh  IpoLEeC
cemapyBaHHs Ta OCOOJMBOCTI MOro BIUIMBY Ha SKICTb HACIHHS T1OpHIIB
KYKYPY/I3H.

VYrepiie BCTaHOBJIEHO TEXHIKO-TEXHOJIOTIYHI  OCOOJIMBOCTI  CIIOCOOIB
cernapyBaHHs (CUTOBHH, rpaBiTalliiHUM, aepOAMHAMIUYHUM) 3aJI€)KHO BiJ COPTOBUX

O3HaK T1OPHUIIB KYKYPYI3H Pi3HUX TPYI CTUTIIOCTI, & TAKOXK iX (P13UKO-MEXaHITHIX



Ta OIOJIOTIYHUX  TMOKAa3HUKIB, 10 XapaKTepH3ylOTh IIOCIBHI Ta BpOXaiHI
BJIACTUBOCTI (pakiliii HaciHHA. Po3p0o0eHO HOBHIA CIIOCIO CUTOBOTO CemapyBaHHS
3aJIe)KHO BiJl BUPIBHSHOCTI CyMIIIIl HACIHHS, SIKUM BKIItOUae (OpMyBaHHS MOCIBHUX
rpyI 1 Ppakxiii pi3HOi KpymHOCTI, popMU HAcCIHUHU Ta ii sikocTi. BuzHaveHo, 110
3a TpaBITALIHHOTO CemapyBaHHS BUAUIIETHCS HAMOLIBIN SKICHE HACIHHS, aje 3
HU3BKMM  BHUXOJOM. YIepIle BHUSBICHO OCOOJMBOCTI  aepOoAMHAMIYHOTO
cernapyBaHHsI CyMIIlll HACIHHS KyKYpy/A3u Ha OKpemi ¢pakilii y ropu30HTaIbHOMY
MOBITPSHOMY ITOTOII1, TOKa3aHO HECTAOUTBLHICTD MPOIIECY aepocermapaiii.

OTpumaHO HOBI JIaHi 3 JMHAMIKKA BOJOMOIVIMHAHHS 1 IPOPOCTAHHS HACIHHS
riOpUliB KyKypyad3H, MOro CWJIM pOCTY 3aJ€XKHO BiJ KPYIHOCTI HACIHUHW,
BUSIBJIICHO (DI310JIOTIYHMIA 3B’SI30K MDK JIHIAHUM pPO3MIPOM 1 KUTTE3ATHICTIO
HACIHUHU.

VY 10cKOHAJIEHO MPOLIECH OYMUIIEHHS, COPTYBaHHs, KaniOpyBaHHs MMOCIBHOTO
Marepiany TiOpuAiB KyKypyJI3d Ha OCHOBI MO(QpakIiifHOro cernapyBaHHS,
KOHTPOJIFOBaHHSI BUXOJY 1 SIKOCTI MPOAYKI[li, a TaKOX METOJUKY BU3HAYEHHS
CXOOCT1 HACIHHS 3 BUKOPUCTAHHAM PI3HOTJIMOMHHOTO MPOPOCTAaHHS Ta B YMOBaXxX
KOHTPOJIbOBAHOT'O TUCKY Ha POCTKH.

Halynu mojgansiioro po3BUTKY TeOpis Ta MPAaKTHKa MPOLECY cerapyBaHHS
CyMIIlIei HACIHHSA B TEXHOJIOTISIX HOTO Micis30upanbHOT 0OpOOKH 1 MIATOTOBKH 10
ciBOM. Bu3HaueHo HOBHII HANPSIMOK y METOOJIOTIi BU3HAYEHHS SIKOCTI MOCIBHOTO
Matepialy TIOpUAIB KYKYPY/I3U HUITXOM 3alpOBaKEHHS TIOAATKOBUX MOKA3HUKIB,
K1 TICHO TTOB’s13aH1 3 MOCIBHUMH Ta BPOKATHUMU BJIACTUBOCTSIMU HACIHHS.

TeopeTnuHo OOTPYHTOBAHO TPOIEC CEMapyBaHHS HACIHHS KyKypyA3u Ta
TEXHIKO-TEXHOJIOT1YHI O3HAKH, 3a SKUMU 3J1ACHIOETHCS BUJIUICHHS OKPEMUX
bpakmiif. BusBreno, mo 3a CUTOBUM cemapyBaHHAM ¢GopMyBaHHS (Gpakiiii
BIJIOYBAETHCS 3AJI€KHO BiJ JIHIHHOTO PO3MIpy HACIHMHU Ta CIIBBIAHOIIECHHS 11
OKpEeMHX MapaMeTpiB — MIUPUHH 1 TOBIIUHU, & MPAKTUYHO 3A1MCHIOETHCSA HA CUTAX
BIJIMOBITHO 3 KPYTJIMMHU OTBOPAaMHU Ta JOBracTuMu Biukamu. [Ipu cemapyBaHH1 Ha
CUTax 3 KpyrJMMU OTBOpamu BuX1J KpymnHoi ¢pakuii cranosuB 10,1 — 17,9 %,

cepenuboi — 64,8 — 79,0 % 1 mpioHOoi — 9,6 — 22,1 %, 3 JOBracTUMH BiYKaMu
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BianoBigHo 12,2 — 22,7 %, 52,2 — 73,2 % 1 14,6 — 33,2 % (riopunu JH Ilatpior,
JH Cgitsize, IH [emerpa, IH Omnena). OTxe mpu CHTOBOMY CelapyBaHHI
BUIUISIIOTHCS Pi3HOSIKICHI (hpakiii 3a (JOpMOIO HACIHUHHU, 11 KPYIHICTIO, a TAKOXK 13
BHUXOJIOM 1 CITIBBITHOIIIEHHSM OKpeMHUX (DpakIliii MixK cO0O0IoO.

3a TpaBiTAIMHOTO CeMmapyBaHHS MOCIIDKYBAaHUX TiOpHIIB BCTaHOBJICHO
0COOJIMB1 3aKOHOMIPHOCTI IMOAO PO3JAUICHHS CyMIIIeH HACIHHSA Ha Qpakiii.
[TopiBHSHO 3 1HIIMMH CIIOCOOAMU MIABUIIYETHCS BUX1J Jerkoi (paxiiii (B Mexax
19,7 — 33,3 %), a takox Baxkoi (20,0 — 28,7 %), HATOMICTh 3HMKYETHCS BUXI1]]
cepennboi (42,3 — 55,1 %). 3a uuM cnocoOoM cenapyBaHHs BUAUISIOThCS (DpaKilii
3 Hauobumemow Macoro 1000 maciama — mo 350 — 400 r, iX BMICT CTaHOBUB 12—
18 %.

3a aepoaMHAMIYHOTO CeMapyBaHHS y TOPU3OHTAIHLHOMY MOBITPSHOMY
MOTOLl OTPUMAHO TpU (pakiii 13 CHIBBIIHOIIEHHSIM yMOBHO Jerkoi — 10,0 —
15,6 %, cepennuboi — 70,3 — 80,6 %, Baxkoi — 8,9 — 17,9 %. Bcranosneno, 1o
aepoJMHaMIYHE CeMapyBaHHS € OCOOJNMBUM TIPOIIECOM, SIKUM 3HAYHUM UYHHOM
3aJIEKUTh BIJ O3HAKM NAPYCHOCTI HACIHUHU, ii JIHIKHOTO po3Mmipy, (GopMmH,
nUTOMOI MacH. BIuiBae Takox MOBITPSHUN MOTIK — HOTO MIBUAKICTD, OPIEHTALIIS Y
HbOMY HACIHWHH, TUIOIA MUJEIOBOTO Mepepi3y. 3a TAKMX YMOB, M1l BIULIUBOM CHJI
TSOKIHHS 1 aepOJMHAMIYHOTO OIOpPY, IO [IIOTh HAa HACIHUHY Y IOBITPSHOMY
noToti, Gpaxiiii GopMyrOTbCS HECTAOUTHHO 1 A0 MEBHOT Mipu OBLILHO. Brepiie
BUSIBJICHO, IIO 13 OJIHI€] YACTMHHU TOPU3OHTAIBHOIO MOBITPSHOIO MOTOKY MOXKYTh
BUJIITISITUCH HEOMHOPIAHI ¢pakilii 13 pi3HO MacOK HACIHHSA 1, SK HACHIJOK,
akicTio. ToMmy ¢pakiii, oTpumani B Aociifax, Mmo-nepiie, BIAPI3HAIOTHCS MIX
co0or0 HecyTTeBO 3a Macoro 1000 HaciHUH, MO-ApPYre y OKpeMHX TiOpuaiB 3
Iacko reoMerpudHoro ¢opmoro Hacimmam (TiOpua JH [lemerpa) wmaca
cepeaHboi (¢pakiii Oyna OUIBIION TOPIBHAHO 13 BaXKOIO, MO-TPETE, MEXKI
po3MOAUTy HAaCiHHA MDK (Qpakiismu Oynu  HECTaOUIbBHUMH 1  TIOCTIMHO
3MiHIOBaIUCh. Taki pe3yiabTaTh HEOOXIHO BPaxOBYBATHU y  MpPaKTHUIU
aepocenaparlii HaciHHs T1OpUIIB KyKypy/i34, OCOOJIMBO 3 METOK iX COPTYBaHHSA 1

KaJmiOpyBaHHS Ha OKpeMi ppakiiii.



VY HaykoBif JiTepaTypi HaBOASATHCS PIi3HI JaHI IIOAO BIUIUBY KPYITHOCTI
HACIHHS Ha MOTO IMOCIBHI Ta BPOXKaiHI BIACTUBOCTI. Y 3B’S3KY 3 IIMM IPOBEICHO
JOCTIPKEHHSI TIPOLIECIB BOJOMOIVIMHAHHS 1 TPOPOCTaHHS HACIHHA TiOpUIiB
KYKYPY/I3H pi3HUX dpakiliid, OTpPUMAHUX HUISIXOM CUTOBOTO CElapyBaHHS Ha CUTaX
3 KPYTJIMMHU OTBOPAMH 1 JOBraCTUMH BiUKaMu. YTIEPIIIEe BUSBICHO 3aKOHOMIPHOCTI
MOTJIMHAHHS KpaleJbHO-PIIKOI BOJIOTM HACIHHSAM TIOpPUAIB KYKYPYA3d PI3HOI
KPYITHOCTI Yy JWHAaMIIll, BCTAaHOBJICHO, III0 B Pe3yibTaTl copOIli mMaca HaciHHS
npibHoi (pakmii 30uTbIIyBamack Ha 35,8 %, cepemnnoi — Ha 32,0 — 32,9 %,
KpynHoi — Ha 29,2 % BITHOCHO MOYaTKOBOI. bisibill BUCOKa copOIlisi, 1110 BUSBICHA
y ApiOHOTO HACIHHS, MOSICHIOETHCS OCOOJIMBUM CITIBBIJHOIIEHHSM MDK IUIOIICIO
30BHIIIHBOI MOBEPXHIi 1 00’€MOM HaciHMHU. JloKa3aHo, 110 y ApiOHOrO HACIHHSA Ha
OJIMHUIII0 00’eMy Tpumnaaae OUIbIIE IUIOINIl, B PE3yibTaTi 30UIBIIYETHCS HOTO
3JIaTHICTH IO BOJIONOTJIMHAHHS NOPIBHSAHO 3 OUIBII KPYITHOKO HACIHUHOIO.

Takox BUSIBJICHO OCOOJMBOCTI MPOPOCTAHHS HACIHHS PI3HOI KPYMHOCTI Y
JuHaMiLl TpuBaicTio 96 roauH. Ha nepiry no0y KUIBKICTh MPOPOCIOro HACIHHS
npioHO1 ppaxiii cranoBuna 31 — 37 %, Ha apyry 59 — 73 %, Ha tpetio 88 — 95 %,
KpymnHoi BiamoBigHo 15 — 20 %, 31 — 43 1 80 %. Ilpore, Ha yerBepTy 00y
KUIBKICTh MPOPOCIIOr0 HACIHHA BiJ yciX (ppakuiii ckiagana 96 — 98 %, Tod6TO B
yMOBax J1abOpaTOPHOTO TMPOPOITYBaHHS BIUIMB KPYIHOCTI BIAYYTHUN JIHIIE
YOPOJOBXK MEPIIOi — TPEThOT 00U 1 CTOCYETHCS MIJBUILIECHHS CXOXKOCTI APiOHOTO
HACIHHA, y MOJANbIIOMY, Ha 96 TOAMHY, PI3HULA MK (DPAKIIISIMU HIBEITFOETHCS.

OKpiM CXOXKOCTI ajie OUIBIN BaXKJIMBUM MOKAa3HUKOM SIKOCTI HACIHHS € HOoro
CHJIa pOCTy, IO BH3HAYANIach B JOCHIJaX METOJOM MPOPOCTaHHS i3 pi3HOT
MIMOWHYM  3aropTaHHs, TOOTO IMITYBaJlUCh YMOBHU TMepioay ciBOa — CXoIu
KyKypyA3u Ha Moji. YIepiue BUSBIEHO CUy POCTY HACIHHA TiOpUIIB KyKypyA3U
3aJIe’KHO HE TUIbKH BiJ] TIMOMHU 3aropTaHHs, a i B/l 03HAKH, 32 KOO (GOPMYETHCA
bpakuiss npu cenapyBaHHi. [lpu BuminieHHi (pakiiii 3a 03HAKOW «IIIUPUHA
HACIHMHWY» MIJISXOM CENapyBaHHS HA CUTaX 3 KPYTJIUMU OTBOPAMHU OTPUMYETHCS
KpyIHa 1 cepenHs ¢pakiiii 3 HaAMBUIIOK CUJIOI0 POCTY. 3a CIBOM HACIHHSIM ITUX

¢bpakiiii OCHOBHHI MOKa3HUK CHJIM POCTY — YUCIIO CXOMAIB 301JIbLIYBaIOCh HA § —



11 %, 3 -16 % 12 — 5 % npu rmuluHI 3aropTaHHs HACIHHS BIAMOBIAHO 5,91 13 cm
Ta TOPIBHSHO 13 APIOHOIO (PpakKii€ro.

[IpoTe 3ayexHICTh MK CHJIOIO POCTY 1 KPYIHICTIO 3MIHIOBAaJach y TOMY
pa3i, komu Qpakiii ¢GopMyBaIMCh 3a O3HAKOI TOBIIMHU HACIHUHHU TIPH
cermapyBaHHI Ha CUTax 3 JOBraCTMMHM BiUKaMH. 3a TaKHUM CIOCOOOM cemapyBaHHS
CuJa POCTY HACiHHA Pi3HOI KPYIHOCTI Oyia, MPakKTUYHO, OJHAKOBOI, a00 HaBIThH
BUIIOIO Yy JpiOHOTO HACIHHA OKpemux riopuaiB. OtTxe, ymepiie BHUSBICHO
¢i3iog0riuHMi 3B’S30K MDK CHJIOIO POCTY 1 THapaMeTpaMH JIiHIMHOTO po3Mipy
HACIHMHU, a caMe 11 IMPUHHU 1 TOBIIMHU, KU MOJIATA€ B TOMY, 1110 OUTBII IIKPOKA
3a pO3MIpoOM, 3 PO3BUHEHHUM 3apOJKOM HACIHMHA 3/1aTHA J0 KPAIIOro MPOPOCTaHHS
1 GOpMYBaHHSI CUJIBHUX POCTKIB.

BcraHoBiieHi 3aneXHOCTI MK KPYITHICTIO HACiHHs, (pakiisiMu TiOpHJIiB
KyKypyA3d Ta iX TMPOPOCTAaHHSM MIATBEPKEHO METOJOM  XOJIOJHOTO
npopontyBaHHs. CxoxicTs HaciHHs TiOpumie JIH [Jemerpa, JAH Csitsasp, H
[TaTpior, /IH Onena, miaBuiIlyBajsach BiA KpymHimux ¢pakuid Ha 5 — 13 %,
NMopiBHSIHO 3 ApiOHUMHU. HoBuii crocid CUTOBOTrO cemapyBaHHS, SIKMN TOJISITaB Yy
pPO3AUICHH] CyMIllll HAaCiHHS Ha JBl TOCIBHI TPyNH 3 HACTYIMHUM BiIOOpOM
(bpaxuiii, TaKoX MIJABUILYBAB CXOXKICTh TOpPUAIB, aje MpHU cenaparlii 3a 03HaAKOI0
«IIMpUHA HACIHUHUY.

['paBiTariiiine Ta aepoauHaMiuyHE CeMapyBaHHS IMO-PI3HOMY BIUIMBAJIO Ha
CXOXICTh, BU3HAYEHY METOJOM XOJOJHOro mpopoinyBaHHd. [Ipu rpasiTaniinomy
cenapyBaHHI BUAUBUIACH (PpaKIlii 31 CXOXKICTIO HAciHHS BHUIIOW Ha 3 — 13% 3a
BCiMa TiOpujamu, Mpu aepoIMHaMIYHOMY — JIMIIIE 32 OKPEMHUMH, 110 CBIAYUTH PO
1HAMBITyaJIbHY COPTOBY PI13HOSIKICHICTH TOpPHIIB, SIK 00 €KTIB ceapyBaHHs.

OcraTouHy OIlIHKY CHOCOOIB cemapyBaHHS HACIHHS pI3HHX TiOpuaiB
KYKYpYyI34 3IIMCHEHO Yy MOJbOBUX Jociigax. llosboBa CXOXICTh HACIHHS
KpyHHIMX (Ppakifiii, BUAIICHUX MPU CUTOBOMY CeMapyBaHHI, MiJBUIyBaTaCh Ha
5 —11 %, rpaBitamiinoMmy — Ha 9 — 14 % TOPIBHSHO 3 HACIHHAM JIPIOHUX (PpaKITiii.
[Ipu aepoarHamMiyHOMY celapyBaHHI BIIMIHHOCTEH 3a IMOJBOBOIO CXOXKICTIO MIXK

pi3HUMH GpPAKIISIMU, TPAKTUYIHO, HE BUSBIICHO.



Brnepiie BcTaHOBJIEHO BpO’KaiiH1 BJIACTMBOCTI HACIHHSA 3aJIe)KHO BiJ PI3HUX
Croco0iB Ta TEXHOJOTIYHMX O3HaK MOQPAKIIIHOTO cemapyBaHHs TiOpUaiB
KyKypya3u. [lpu cutoBOoMy cemapyBaHHI 32 O3HAKOIO «IIMPHUHA HACIHHUHMY» 13
CyMillll HAaCiHHS BHIAUISIOTBCS (pakiii 31 36uibmenor Ha 1,11 — 1,40 T1/ra
BpOKaMHICTIO, TipH TpaBiTaniitHomy — Ha 0,90 — 1,25 1/ra mopiBHSIHO 3 KOHTPOJIEM
(HaciHHS He cemapoBaHe) Ta BIAHOCHO ApiOHMMHU (Jerkumu) dpakmismu. [lpu
aepoJMHAMIYHOMY CelMapyBaHHI y TOPU30HTAJILHOMY TMOBITPSHOMY IOTOII
BUJUISIIOTBCS  (pakilii HACiHHS, fAKI 3a BPOXKANHMUMHM BIACTUBOCTSAMH Ta
pe3yibTaTaMu MaTeMaTUYHO1 OOPOOKH, MPAKTUYHO, HE BIIPIZHAIOTHCS MIXK COOOI0.
OTXe cUTOBE Ta rpaBiTalliiiHE CemapyBaHHS MO>KHA IMOKJIACTA B OCHOBY IPOLIECIB
COPTYBaHHS 1 KanmiOpyBaHHA TIOCIBHOTO Martepiany TIOpUIIB KYKYypy.I3H,
aepoJIMHaMIYHE — B OCHOBY OUMILIEHHSI.

3a pe3yJbTaTaMu TPOBEIACHUX JOCTIKEHb BHECEHO PAJlI HOBUX TEXHIKO-
TEXHOJIOTTYHUX MPOIO3HUILIIA B TEOPIIO 1 MPAKTUKY CEMapyBaHHSA HACIHHS T1IPUAIB
KYKYpY/II34, & came: PEerjiaMeHT 1 peXUMHU MO(PPaKIIHHOTO CenapyBaHHSA HACIHHS
3aJIEKHO BIJl MOTO BUPIBHSAHOCTI, 32 SIKUMH BUKOHYETHCSI OUUIIICHHS, COPTYBaHHA 1
KaJiOpyBaHHS  MOCIBHOTO  MaTepially; CrHocid  CHTOBOTO  JBOCTAJIIMHOTO
cenapyBaHHs y pa3i HU3bKoi (Hux4e 80 %) BUPIBHSIHOCTI HACIHHEBOTO MaTepiay;
MOJIeNIb a€pOJIMHAMIYHOI cernapailii y TOpU30HTATbHOMY TOBITPSIHOMY TOTOLI TSI
BCTAHOBJICHHS PEXKHUMY 1 TapaMeTPiB MPOIECy PO3IITICHHS CyMillll HACIHHS.

PernameHnT, croci0 1 MOJieb YIPOBAP)KEHO B HACIHHUIIBKUX TOCIOJAPCTBAX
JUTSL TIATOTOBKHA TIOCIBHOTO MaTepiany TiOpumiB KyKypya3u o6’emom 50 — 70 T
niopiyHo. B pe3ynbpTaTi BIpOBaHKEHHS OTPUMAHO HACIHHS 31 CXOXKICTIO 95 — 96 %,
cuioro pocty 85 — 90 % 06e3 Oynb-sIKOr0 MEXaHIYHOTO TPaBMYBaHHS, BiJl SKOTO
BpPOXKaHICTh 3epHa 301mbimyBasiack Ha 0,90 — 1,40 T/ra. 3a paxyHOK onTuMI3arlii
MPOIIECy CenapyBaHHs MPOIYKTHUBHICTh 3€PHOCENApaTOPiB 301IBITYEThCS HA 15 —

20 %, muTOM1 BUTPATH €IEKTPOEHEPTi 3MEHITyBaIUCh HA 6 — 8 %.

Karwo4oBi cioBa: HaciHHS KyKypya3u, TiOpuau, CIocOoOU cemapyBaHHS,

dpaxiiii, MOCIBHI SIKOCT1, BpOXaifHi BIaCTUBOCTI.



ANNOTATION

Kovalov D. V. Fractional separation and its impact to the seed's quality of
corn hybrids — Qualifying scientific work printed as manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty 201 —
Agriculture. — SE Institute of Grain Crops at Ukraine’s National Academy of
Agrarian Sciences of Ukraine, Dnipro, 2021.

The dissertation work presents the theoretical grounding and new solution
for the important scientific-practical task, which consists in development of
different ways of separating of corn seeds by finding the optimal technical-
technological characteristics and sorting out the fractions of the highest quality
depending upon the sort peculiarities of hybrids. It allows improving the
effectiveness of the processes of cleaning, sorting and calibrating of the seeds,
getting sowing material of corn hybrids with high germination ability, strength of
growth and productivity.

The topicality of the theme is dictated by development of the national highly
productive corn hybrids, for introduction of which it is necessary to work out the
technology of after-collecting processing and improvement of seeds quality, which
mainly depends upon the ways of its separating and preparing for sowing.

After completing the dissertation work we got the results, which have
scientific novelty and practical importance in the fields of selection, seed breeding
and corn breeding. The scientific novelty consists in finding new regularities,
which describe the process of separating and peculiarities of its influence upon the
quality of corn hybrids.

It is the first work, which finds technical-technological peculiarities of
separating methods (sieve, gravitational, aerodynamic) depending upon the sort
characteristics of corn hybrids of different ripeness groups, and also their physical-
mechanical and biological indices, which describe sowing and productive
peculiarities of seed fractions.

We developed the new method of sieve separating depending on grain

mixture alignment, which includes formation of sowing groups and fractions of
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different size, shape of a seed and its quality. It was found, that in a result of
gravitational separating the seeds of higher quality, but with low issue are selected.
It is the first time, when the peculiarities of aerodynamic separating of corn seeds
mixture on certain fractions in horizontal air stream were found, the instability of
air separating process is shown.

We got the new data in dynamics of water soaking and germination of corn
hybrid seeds, its growth strength depending on seed size, the physiological
connection of size and viability of the seed was found.

We improved the processes of cleaning, sorting, calibrating of sowing
material of corn hybrids on the base of fraction separating, control of issue and
quality of production, and also the methodology of identification of seeds
germination ability using different level germination and under condition of
controlled pressure on the sprouts.

We continued developing the theory and practice of the process of seed
mixtures separating in the technologies of its post-harvesting processing and
preparation for sowing. We found the new direction in methodology of identifying
of sowing material quality of corn hybrids by using additional indicators, which
are closely connected to the sowing and productive properties of seeds.

We give the theoretical grounding of the process of corn seeds separating
and technical-technological signs, according to which separating of certain
fractions is done. We found, that in a result of sieve separating the formation of
fractions takes place depending on linear seed size and correlation of its certain
parameters — width and thickness, and is practically done on the sieve with round
openings and oblong eyelets. In a result of sieve separating with round openings
the issue of large fraction made 10,1 — 17,9 %, medium — 64,8 — 79,0 % and fine —
9,6 — 22,1 %, with oblong eyelets — 12,2 — 22,7 %, 52,2 — 73,2 % and 14,6 —
33,2 % (hybrids DN Patriot, DN Svityaz, DN Demetra, DN Olena). So at sieve
separating it is possible to select different quality fractions according to the shape
of the seed, its size, and also with issue and correlation of certain fractions among

themselves.
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At the gravitational separating of the investigated hybrids we found special
regularities about separating the seeds mixtures into fractions. Comparatively with
other methods, the issue of the light fraction is higher (in measures 19,7 — 33,3 %),
and also the heavy one (20,0 — 28,7 %), instead the issue of the medium is lower
(42,3 — 55,1 %). According to this method of separating the fractions with the
biggest mass 1000 seeds — to 350 — 400 g were selected, their content was 12-
18 %.

At aerodynamic separating in the horizontal air stream three fractions were
obtained, with correlation of conditionally light — 10,0 — 15,6 %, medium — 70,3 —
80,6 %, heavy — 8,9 — 17,9 %. It was found, that aerodynamic separating is a
process, which mainly depends on the attribute of seed windage, its linear size,
shape, specific mass. There is also influence of the air stream — its speed,
orientation of the seeds in it, square of the cross section. Under these conditions
and influence of gravitation strength and aerodynamic resistance, which exercise
influence over the seed in the air stream, fractions are being formed unstably and
comparatively arbitrarily. It is the first time, when it was found, that from the one
part of the horizontal air stream the heterogeneous fractions with different seed
mass can be selected and, as a result, with different quality. That’s why fractions,
obtained in a result of researches, firstly had small differences according to the
mass 1000 seeds, secondly certain hybrids with flat geometrical shape of the seed
(hybrid DN Demetra) had the mass of the medium fraction, which was bigger, than
that of the heavy one, thirdly, the measures of seed distributing among the
fractions were unstable and changed all the time. Such results must be taken into
consideration in the practice of air separating of corn hybrid seeds, especially with
a purpose of their sorting and calibrating into certain fractions.

Different data about the influence of seed size on its sowing and productive
properties can be found in the scientific literature. According to this, the research
of the processes of water soaking and germination of corn hybrid seeds of different
fractions, obtained by sieve separating with round openings and oblong eyelets

sieve, was held. It is the first time, when the regularities of drip-liquid moisture
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soaking of corn hybrids of different size in dynamics were found, it is found, that
in a result of sorption the mass of seeds of the fine fraction increased to 35,8 %,
medium to 32,0 — 32,9 %, large to 29,2 % comparatively with the initial one.
Higher sorption, which was found in fine seeds, is explained with special
correlation of outer surface square area and the volume of deeds. It is proved, that
the fine seeds have more square area per one unit, in a result of this its ability to
water soaking increases comparatively to bigger seed.

We also found the peculiarities of germination of different sized seeds in
dynamics with duration of 96 hours. During the first day the amount of germinated
seeds of the fine fraction made 31 — 37 %, during the second 59-73 %, during the
third 88-95 %, the large one 15-20, 31-43 and 80 %. Otherwise, during the fourth
day the amount of germinated seeds from all fractions made 96-98 %, so under the
conditions of the laboratory germination the influence of size takes place only
during the first — third days and concerns increasing of germination ability of fine
seeds, later, during 96 hour, the difference between fractions disappear.

Except germination ability the more important indicator of seeds quality is its
growth strength, which was defined in researches with the method of germination
from different sealing depth, so the conditions of sowing-germination period for
corn in the field were imitated. It was the first time to find the growth strength of
corn hybrids, depending not only on sealing depth, but also on attribute, upon
which the fraction at separating is being formed. In a result of selecting the
fractions according to the attribute of seed width by separating on the sieve with
the round openings the large and medium fractions with the highest growth
strength are obtained. At sowing the seeds of these fractions the main indicator of
the growth strength — the number of germinations increased to 8-11 %, 3-16 % and
2-5% under seeds sealing depth corresponding to 5, 9 and 13 cm and
comparatively to the fine fraction.

Otherwise, dependence between growth strength and size changed in case of
formation of fraction according to the attribute of seed thickness at separating on

sieve with oblong eyelets. With such a way of separating the growth strength of
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different sized seeds was almost the same, or even higher with fine seeds of certain
hybrids. So, it is the first time to find the physiological connection between the
growth strength and parameters of the linear size of the seed, namely its width and
thickness, which means, that wider in size seed with a developed embryo is able to
germinate better and form the strong sprouts.

The connection between the seeds size, corn hybrids fractions and their
germination is confirmed with the method of the cold germination. The ability to
germination of hybrid seeds DN Demetra, DN Svityaz, DN Patriot, DN Olena was
increasing from the large fractions to 5 — 13 % comparatively to the fine ones. The
new method of sieve separating, which consisted in separating the seeds mixture
into two sowing groups with the following selection of fractions, also increased the
hybrids germination ability, but at the separating according to the attribute «seed
widthy.

Gravitational and aerodynamic separating influenced the germination ability,
which was defined with cold germination method, differently. The gravitational
separating selected the fractions with germination ability on 3 — 13% higher in all
the hybrids, the aerodynamic only in certain ones, which shows the individual sort
difference in quality of hybrids, as objects of separating.

The final estimate of separating methods for different corn hybrids seeds
was done in field researches. The field germination of large fractions seeds,
selected at sieve separating, was increasing on 5-11 %, gravitational —on 9 — 14 %
comparatively to fine fraction seeds. At aerodynamic separating the differences in
the field germination in different fractions were not almost found.

It was the first tome to define the productive properties of the seeds
depending on different ways and technological attributes of fractional separating of
corn hybrids. At the sieve separating according to the attribute «width of a seed»
from the seeds mixture three fractions are selected, with increased on 1,11 —
1,40 t / ha productivity, at gravitational — on 0,90 — 1,25 t / ha comparatively to the
control (the seeds are not separated) and comparatively fine (light) fractions. At the

aerodynamic separating in the horizontal air stream the seeds fractions are selected,
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which almost don’t differ from each other according to the productive properties
and the results of the mathematical processing. So the sieve and gravitational
separating can be put in the base of the processes of sorting and calibrating of the
sowing material of corn hybrids, aerodynamic — in the base of cleaning.

According to the results of researches, which were made, we suggest a set of
new technical-technological offers to the theory and practice of separating of corn
hybrids seeds, namely: regulations and regimes of fraction separating of corn
hybrids seeds depending on its alignment, according to which the cleaning, sorting
and calibrating of sowing material is done; the method of sieve two-stage
separating in case of low (lower, than 80 %) alignment of sowing material; the
model of aerodynamic separating in the horizontal air stream for definition the
regime and parameters of the seeds mixture separating process.

Regulations, method and model are implemented in seed economies for
preparation of sowing material of corn hybrids with volume 50 — 70 t yearly. In a
result of implementation the seeds were obtained with germination ability 95-
96 %, growth strength 85 — 90 % without any mechanical injury, from which the
productivity of the seeds was increasing on 0,90 — 1,40 t/ha. On account of
optimization of separating process the productivity of seed separators increases on
15 -20 %, specific expenses on electric energy decreased on 6 — 8 %.

Key words: corn seeds, hybrids, separating methods, fractions, sowing

properties, productive properties.
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