lines is positive and ranges from weak to strong depending on the year of research and traits (r
=0.33-0.81).

These data confirm that length of cob is closely related to the number of grains in the rows
(r = 0.74-0.81). Since this indicator significantly influence to yield capacity than selection of
lines with forks of larger size and diameter, and accordingly a large number of grains in the
rows is important.

The height of attachment of the cob and the number of leaves on the main stem was
observed slightly lower, but positive relationship (r = 0.65-0.61). Yield capacity and mass of cob
was related by strong positive relation r = 0,74 in 2018 and medium —r = 0,47 — in 2017.

Reliable and stable connections of medium strength were found between the number of
days from germination to flowering of cobs and full maturity (r = 0,52-0,77). This proves that in
breeding for early ripeness, preference should be given to lines with early periods of flowering
cobs. Attention deserve indicator of the height of attachment of the cob, this trait is associated
with resistance to lodging of stem and suitability of corn for mechanized harvesting. Literature
data points that optimal height of attachment of cob is 50-70 cm. It was established that height
of attachment of low cob has significant medium correlation with quantity of leaves on main
stem (r = 0,65-0,61) and yield capacity (r = 0,54-0,60).

One of important characteristic of yield considers mass of 1000 grains. Conducted
research points on presence positive but not significant correlation (on 95% level) and in 2017—
2018 reached an average (r = 0,49-0,43) level.

It was established that lines which were involved in scheme of dialeal crosses has strong
differed from each other both on specific combination ability and it stability in different years.
Most stable and high manifestation of specific combination ability on yield capacity provides
lines Um 331 and Um 337 that give us possibility to use them as valuable components for
creation of single high productive hybrids. Lowest indicators was fixed in Co125 (from -0,58 to -
0,79). That is higher or lower value of specific combination ability in largely dependent from
genotype of inbred lines and their specific reaction on condition of growing.

Key words: corn, inbred lines, mass of 1000 grains, yield, stability, adaptability
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HNPOAYKTUBHICTD NITEHUNTI CHEJIbTH
3AJIEZKHO BIJ BUAIB TOBPUB, IX IIOEAJHAHHA TA CTPOKIB
3ACTOCYBAHHA ASOTHUX 1OBPUB

B. B. JIro0u4, 0oxmop cinbcbko2ocnooapcbKux HayK

C. I1. Kourob6a, kanouoam ciibCcbK020CN00aApCoKUX HAyK
A. B. €Buyk, kanoudam mexHiyHUX HAYK

YMaHCbKHH HALIOHAJILHUM YHIBEPCUTET CAJAiBHUITBA

Bcmanoeneno, wo npooykmuenicms nuieHUYi cneibmu 3MiHIOEMbCSL 3A71€HCHO
8i0 NO2OOHUX YMO8, copmy ma ocobausocmeti y0oopenus. Iloninwenus ymos
A30MHO20 JHCUBIEHHS HAUDLIbULE NIOBUWYE BPONCAUHICMb, MICT KIEUKOBUHU, NPU
YboMy epexmuHicmb a30MHUX 000PUB ICMOMHO 3aNeNCUMsb 8i0 0CoOIUBOCMEL
copmy. Kyninapna oyinka xnioa y copmy €spona oyoice sucoxa — 8,4 6ana, a 3ops
Vrpainu — 8,0 6ana i matisce ne sminoemubcs 8i0 YOOOPEHHS.

Knwuoei cnosa: nwenuys cnenvma, 8pOMCAUHICMb, KIEUKOBUHA, SAKICMb
xniba, 0obpusa.
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IMocTanoBka mpodJsemu. HarmionansHa Oesneka KpaiHM TICHO TOB’Si3aHa 31
30€pEeKEHHSAM Ta paIllOHAILHUM BUKOPUCTAHHSIM IPYHTIB, a BIJICYTHICTb 00’ €KTUBHOI
iHdopMallii Mpo IXHIO POJIFOYICTh, Y TOMY YHCI MOXXUBHHM CTaH, MPU3BOJUTH 0
HEMPAaBWJILHUX YIPABIIHCHKUX PIlIeHb Y cepl 3eMICKOPUCTYBaHHS Ta CUILCHKOTO
roCroJapCcTBa, MOMUJIOK Y Memiopalli 3eMellb, HEpaliOHAILHOTO 3aCTOCYBAHHS
100pUB TOIIO. Y 3B’A3KY 3 HOBUMH COILIAJIbHUMU, €KOHOMIYHUMU Ta €KOJIOTIYHUMU
BUKJIMKaMHU (DYHKIIIT arpoXiMidHOI CKJIaJ0BOI B arpapHOMY CEKTOpl HUHI € OUIBII
IIMPOKUMH, a ii 3HAUYEHHS y BUPIIICHH] MPOAOBOJIBYOI IpolieMu 3pocTae [3].

AHani3 ocTraHHix aocJikeHb i myOJaikamii. Huni O61m3bpko MOJI0BHHU
MIPUPOCTY BPOXKAIO B CBITI OACPXKYIOTh 3aBASKK MiHepalbHUM AoOpuBam [18]. 3a
OLIIHKaMH aMEpPUKAaHChKHX yU€HUX, ToOpHBa 3a0e3MeuyoTh HOro miJBHUILEHHS Ha
41 %, repOimmaun — Ha 13-20, ciBo3MiHa 1 00pobiTOk rpyHTy — Ha 11-18,
KJIIMaTHYHUAN YUHHUK — 110 15, TibpuaHe HaciHHA — 8, BogHA Memoparlis — 10 5 %.
Bueni HiMeuunHu BIAHOCATH MOJIOBUHY NMPUPOCTY BPOXKAIO 32 PaXyHOK 10OpUB, a
Opannii — HaBiTh 70 70%. ITomiOHI 3aKOHOMIPHOCTI 3 JIEIKUMH BiIXUJIECHHSIMHU
CTOCOBHO PI3HUX IPYHTOBO-KIIMAaTHYHUX YMOB CIIOCTEPITatOThCA 1 B YKpaiHi [2].

PamionanpHe 3actocyBaHHSI JOOPUB CTBOPIOE MEPEIYMOBHU IS 301IBIICHHS
BpPOKAWHOCTI, TOJIMIIEHHS SKOCTI 3€pHA, OTPUMAHHS €KOHOMIYHOI BHTOIU BiJ
BHUpOITYBaHHs TmeHuIi o3umoi [1, 14]. Maibke Ha BCIX IPYHTax MIICHUIIS
noTpedye CyMICHOTO 3aCTOCYBaHHS a30THUX, (OCPOpHUX 1 KalilHUX HOOpHUB,
IpoTe€ B pI3HUX CHiBBIIAHOMIEHHsX. Y Jlicoctemy Ha cipux JIICOBUX IPyHTax 1
YOpHO3EMax OMIJ30JEHUX CIOCTEPIraEThCs BUCOKA €(PEKTUBHICTh a30THUX, MOTIM
(bochopHux 100OpUB y 3B’SA3KY 3 AyKE€ HE3HAUHOIO PYXOMICTIO (hoc(aTiB IPYHTY.
EdekTuBHICTh KanmiiiHUX AOOpHUB MOPIBHSAHO HEBHUCOKA, MPOTE HUHI 3HAYEHHS
KaJIIMHUX JOOpUB 3pOCTa€, OCKUILKM TpUBAJIE HACHYEHHSI CIBO3MIH TEXHIYHUMHU
KYJIETypaMH IPU3BEIIO JI0 301 THCHHS KaJIIHHOTO (OHIY OpHHX 3eMelb [9, 12].

EdexkTuBHICTh 3aCTOCYBaHHS a30THUX JIOOPUB TaKOXK 3aJIEKUTH BiJ KUIBKOCTI
omadiB 1 iX PO3MOAUICHHS BIPOJOBX Bereramii mmmeHuIll [7]. 3acrocyBaHHS
a30THUX JTIOOpWB HAaNpoBecHI e€()EeKTUBHE 32 YMOBHU JOCTATHHOTO 3a0€3MEeUCHHS
POCIIMH BOJIOTOIO. 3alli3HEHHS 3 MM 3aX0JI0M a00 HecTaya BOJOTH Y TPYHTI
3MEHIIIYIOTh YPOXANHHICTh 3epHA. 3a MOCYILUIMBUX YMOB HABECHI OCIHHE BHECCHHS
a30THUX JI0OpYB HaliePEKTUBHIIIIE MTOPIBHSHO 3 BECHIHUM [4].

Jist moOpUB TICHO MOB’s3aHa 13 320€3MEYEHHSIM BOJIOTOI0 B TIEP10j] MAKCUMAIILHOT
MOTPeON POCIMH B €JIEMEHTaxX >KUBJEHHSA. SIKIIO B 1el mepioJy y IPYHTI BOJOTU
HEJIOCTaTHRO, TO BHECEHI J00pHBa, B 3B’SI3KY 3 HU3BKOIO I1HTEHCHBHICTIO 1X
HA/IXOPKEHHSI B POCIIMHU Ta OCJIA0JICHHSAM 4yepe3 Ae(ILUT BOJIOTH BCIX (P1310JI0TTHHUX
MPOIIECIB, 3SMEHIIYIOTh CBOIO €(PEKTUBHICTb. Uepe3 BIACYTHICTb BOJIOTH Y OLTBIII MI3HIM
TnepioJ1, JOOPHBA MOXYTh BIUIMHYTH HETaTUBHO B 3B’SI3KY 3 THM, IO POCIMHU MalOTh
OUTBILIMIT raliTyC Ha yA0OpeHux (PoHAX 1 CHIbHILIE CTPaXXJat0Th Bl HECTadl BOJIOTH.
JloOpuBa Tako)Xk MOXKYTh HETaTMBHO BIUIMBATH HA MPOAYKTHBHICTH 3a HAJUTUIIKY
BOJIOTH, KOJI Ha yIOOPEHUX AUTTHKAX IMIICHUIS CHIIbHO Busrae. [Ipu mpomy sIKICTh
3epHa (OPMYETBCS HHU3BKOIO, OCKUIBKH TPOIEC HAIMBAHHS BIOyBaeThCcA 32
HECHPUSATIMBUX YMOB [13].

BBaxkaetncs [10, 11, 17], mo ayist popMyBaHHS ONITUMAIIEHOTO BMICTY O171Ka B
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3€pHI TIICHUIIl B YMOBax JIOCTATHHROTO 3a0€3MEUCHHS BOJIOTOK HEOOX1THO
MOJIMIITYBATH a30THUM PEKUM >KHUBJIEHHS. Tak, 3a TEIUIMX YMOB 3 JOCTATHBOIO
3a0€3IMeUCHICTIO BOJIOTOI0 BMICT O1JIKa B 3€pHI MIIIEHUII 03UMOoi 3pocTaB Bijx 9,7 %
no 13,2% 'y BapianTi 3actocyBaHHs 150 kr/ra n.p. a3oTHUX J00puB, 3a
MPOXOJIOJHIMKX yMOB 3 JIOCTAaTHIM 3BOJIOKeHHsSIM — Big 12,2 1013,9, a 3a
XoJIomHUX 3 AedinuToM Bojoru — Bix 12,5 ngo 14,9 %. IloniOHO 3MiHIOBaBCs
aMIHOKHUCIIOTHUH ckjaja 3epHa [6]. OTxke, 3aCTOCYBaHHS a30THUX JOOPHUB 3HHKYE
HETaTUBHUY BIUIMB €JIEMEHTIB ITOTOIM Ha BMICT O1IKa B 3€pHI MIIIEHUITI 03UMO.

3a3Buuail MOTro/HI YMOBH BIUTMBAIOTh HAa BUCOTY POCIHUH, IUIOILY JIMCTKOBOI
MOBEPXHI Ta CTIAKICTh J0 YypaK€HHS XBOpoOaMH, IO TO-Pi3HOMY 3MIHIOE
OloxiIMIUHUN CKJIaa 3epHa mieHuIli. Bucokopoci coptu mmenuti (moxan 100 cm)
3matHi (opmyBaTH BUCOKMU BMICT Oinka (moHam 15 %) 3a yMOBH BHCOKOIi
CTIHKOCTI 10 BUJsTaHHS. POCIMHM COpTIB 3 BHCOTOIO MEHII K 95 cM HE 3aBXIu
bopMyIOTh TOCTaTHIN BMICT OlJIKa, OCKUIBKH MalOTh a00 HU3BKY peyTHIi3alliiHy
3/1aTHICTh, 800 MEHIIIe HAKOMUYYIOTh a30Ty B HajJ3eMHii Maci [8]. BnpoBamxeHHs
y BUPOOHUIITBO HOBUX COPTIB MIICHUII CIIEIIbTH BUMArae MpoBeACHHS J0JaTKOBUX
JOCIIJKEHb 3 METOI BHU3HAYCHHS €(PEKTUBHHUX 03 1 CTPOKIB 3aCTOCYBaHHS
T0OpUB.

Metomnka nociigkenb. JlociipKyBaay COPTH MIIIEHUII CHETBTH 03UMOi 30pst
VYkpaiHu, OTPUMAHOTO METOJIOM I1HIUBIIYaTLHO-POJMHHOTO J1000pY 3 MICIIEBOTO
copry bykoBuHchkmii 1 1 €Bpoma — riOpumamsariero Triticum  aestivum
L./ Triticum spelta L. IMmeHuIto crieibTy BUPOIIYBAIXA 32 CHCTEMaMH YIOOPCHHS,
MIpeJICTaBICHUMH Y TaOI. 1.

Ta6a. 1. Cxema 3acTocyBaHHA J00PHUB i/l NIIEHUIIO CIEJIbTY B
KOPOTKOTEPMIHOBOMY I10J1bOBOMY A0CJIAI

Jlo3a MiHepanbHUX JOOPUB, KI/Ta 1. P.
BapianT gocniny - N 5 P,O: K,O
be3 noOpuB (KOHTPOITH) — — — —
Pso + Ni2o 120 — 60 —
KGO + N120 120 — — 60
PGOKGO — (I)OH — — 60 60
(I)OH + N120 120 — 60 60
don + Ngy + Ngo 60 60 60 60
(I)OH + N60 S70 + NGO 60 60 60 60
Ipumimka. IlimxuBneHns: 1 — HarmpoBecHi, 2 — y (pa3y moyaTky BUXOy POCIUH
y TpyOKy.

JlobpuBa BHOCWIM Yy BHUIVIAAI amiaqHol CeNiTpH, cyiabdary amoHilo,
cyniepdocdaTy rpaHyIHOBAHOTO Ta KaJil0 XJIOPUCTOTO. 3arajibHa IIIOIIA JOCHTITHO
MUISHKH cTaHoBWIa 72 M°, 061iK0BOi — 40 M°, IOBTOPHICTB HOCITiDy TPHPA30Ba,
PO3MIIICHHST JUISTHOK 1ociioBHe. [lomepeqHuk — BUKOOBEC Ha 3€JICHHM KOpM.
3akimagaHHsl MOJBOBHX JIOCHIJIB, TPOBEACHHS CIIOCTEPEKEHb 1 JOCIIKEHb
IIPOBOJIAJIU BIJMIOBITHO METOJUYHUX PEKOMEH 1Al [5].

YpokaifHICTh 3epHa BU3HAYAIM MOAUISTHOYHO, BMICT KielikoBuHU — 3a JICTY
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I1SO 21415-1:2009. BuroToBiisui Ta KyJIiHAPHO OIIHIOBAIM XJI10 32 BAOCKOHAJIEHOIO
METOJIMKOI0, OMMCAHOK B MaTeHTI Ha KOpUCHY Mojelb «Croci0 OILIHKK SKOCTI
xJi0a 31 cnenbTy (mar. Nel12030) [16], «Crnoci0 nabopatopHOro BullikaHHs xi1i0a 13
HIIEHUYHOTO OoporiHa 31 cnenbTi» (mat. Ne109225) [15]. Pesynabratu 1ocmipKeHb
y3arajJpHIOBAIM METOJaMH MaTeMaTHYHO! CTATUCTUKHU 13 3aCTOCYBaHHSM IPOTpaMu
«Microsoft Office 2010». IiapHICTh 3B’S3KYy MK IMOKa3HMKaMH OIIHIOBAJIN
KoedimienToM Kopemsaiii 3a mkamoo R. E. Chaddock: 0,1-0,3 — nHe3naunwmii
3B’s130K; 0,3—0,5 — momipnwmii; 0,5-0,7 — icrotawmii; 0,7-0,9 — Bucokwuii; 0,9-0,99 —
ayxe Bucokuii; 1,00 — pyHKIIIOHATEHUH.

Pe3yabTaTu gocaigkeHb. Y CcepelHbOMY 3a TPH POKH JTOCIHIIKEHb
BPOXKAMHICTh 3€pHA TIICHMIN CIEIBTH COPTY 30ps YKpaiHW Ha HEyJA0O0pEeHHX
ninsHKax craHoBwia 4,55 t/ra (tabn. 2). OmHOpa3oBe MiHKUBICHHS a30THUMU
nobpuBamu 103010 120 kr/ra a. p. 30iumpITyBasio ii go 5,28 /ra abo Ha 16 %.
Po3npibue BHeceHHs1 a30THUX 100pUB (Ngg + Ngg) Ha Ti1 dochopHUX 1 KaTlHHUX
J100pUB MiBUITYBAJIO BPOKaWHICTh 3epHa 10 5,34 T/ra abo Ha 17 %, a y BapiaHTi
doH + Ngo S35 + Ngo — 110 5,44 1/ra a60 Ha 20 % TOPIBHIHO 3 KOHTPOJIEM.

[Tapui xomOiHamii (ochopHUX 1 a30THUX YU KaJTIMHUX 1 a30THUX JOOpUB
3abe3rneunsio 301IbIIeHHs BpoxaiHocTi 10 5,14-5,20 1/ra abo menme Ha 0,08—
0,14 nyHKTIB OPIBHSIHO 3 TOBHUM MiHepabHUM 100prBOM (PgoKgg + Niop).

TabJ1. 2. Ypo:kailHICTh 3epHA NIIEHNII CNIeJbTH 32 Pi3HOTr0 Y100peHHd, T/Ta

BapianT nocmiy Pix Cepenne 3a
(unHHHK A) 2013 | 2014 | 2015 TPHU POKHU
Copt 3opst Ykpainu (unHHUK B)
be3 1obpuB (KOHTPOJIb) 4,97 4,42 4,27 4,55
Peo + N12g 5,64 5,12 4,85 5,20
Kso + Ni2o 5,55 5,08 4,80 5,14
PsoKeo — doH 4,60 451 4,31 4,47
®on + N120 5,72 5,20 4,93 5,28
®on + N60 + N60 5,77 5,29 4,97 5,34
®doH + Ngy S35 + Ngo 5,91 5,34 5,06 5,44
Copt €Bpomna
be3 1obpuB (KOHTPOJIIB) 3,22 2,89 3,69 3,27
Peo + N12g 4,35 4,22 4,82 4,46
Kso + N1 4,24 4,05 477 4,35
PsoKeo — doH 3,31 3,03 3,83 3,39
®don + Ny 4,61 4,55 5,13 4,76
®oH + Ngg + Ngo 4,76 4,61 5,24 4,87
®oH + NGO 835 + NGO 4,80 4,73 5,31 4,95
A 0,11 0,10 0,11 -
HiPos B 0,10 0,10 0,11 .

VYporkaliHiCTh 3epHa MILEHULIl CIEIbTH cOpTy €Bporna Oysa ICTOTHO MEHIIO0
MOPIBHSHO 3 cOpTOM 3opsi YKpaiHHM, MpPOTE peakiiss Ha 3aCTOCYBAaHHS a30THHUX
noOpuB Oyna Oumpmioto. Tak, y cepeaHbOMY 3a TPU POKH JOCHIKEHb BOHA
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30uTkITyBaach 3 3,27 1t/ra go 4,95 1/ra y BapianTi ¢oH + Ngo S35 + Ngg 200 Ha
1,68 1/ra mopiBHsSHO 3 BapiaHTOM 0e3 100puB, a B copty 3ops YKpaiHu — Ha
0,89 1/ra.

VYpoxkaliHICTh IO PI3HOMY 3MIiHIOBAJach 3aj€KHO BiJ MOTOJHUX YMOB POKIB
nociipkeHb. [loroani ymoBu 2014 1 2015 pp. Oyiu COpUATIUBIIIMME MTOPIBHIHO 3
2013 p., mpoTe pOCIUHHU MIIEHUIII CIIETBTH COPTY 30ps Ykpainu Busiranu y 2014 1
2015 pp., a copty €Bpona — y 2014 p. Tomy BpokaiiHICTb 3€pHa COpPTY 30ps
VYkpainu Oyna Han6iasmor B 2013 p., a copty €Bpomna — B 2015 p.

Ha BMiCT KIEWMKOBHUHU Yy 3€pHI MIIIEHUII CTIETBTA COPTY 30ps YKpaiHU TaKOK
HaANO1IbIIIe BIUIMBAJIO 3aCTOCYBaHHS a30THHUX J00puB. Tak, y cepeHbOMY 3a TpU
POKH JTOCITIPKEHb Ha HEYJIOOPEHHX MUISHKAX BMICT KJICHKOBUHU CTaHOBUB 44,2 %
(tabm. 3). Ilpote 3actocyBanHs ¢GocHOpHUX 1 A30THHUX, KATIMHUX 1 a30THUX Ta
MOBHOTO MIHEPAJIBHOTO JOOpHBA IMiIBUIYBAJIO 11ei nmoka3Huk Ha 8,9—10,3 myHKTIB
MOPIBHSHO 3 JissHKaMu 0e3 go0puB. Po3npiOHe BHECEHHS a30THUX J0OpUB OYJI0
Halle(heKTUBHIIIE TIOPIBHSHO 3 OJHOPA30BUM IIIJDKUBIEHHSM. BcTaHoBIEHO
BUCOKY €(DEKTHUBHICTh MPOBEACHHS MEPIIOro Mi/KUBJICHHS CYJIb(aToM amoHilo,
OCKIJIbKH BMICT KJICHKOBUHU OyB HaHOUIbIIUM — 96,5 % abo Ouibiie Ha 0,7 MyHKTH
MOPIBHSHO 3 aMiayHOIO CENITPol0. BIpo/OBXK PpOKIB MPOBEACHHS JOCTIIKECHb
BMICT KJICHKOBUHU TaKO 3MIHIOBABCS.

TaoJ. 3. BMicT KIeHKOBHHHM y 3¢PHI NIIEHUII CIEJbTH 32 Pi3HOTO
ynoopeHHsi, %

BapianT nocmiay Pix Cepenne 3a
(unHHHK A) 2013 | 2014 | 2015 TPHU POKHU
Copt 3opst Ykpainu (uuHHUK B)
be3 1o6puB (KOHTPOJIb) 445 47,0 41,2 442
Peo + N12g 55,4 52,2 51,6 53,1
Kso + Ni2g 95,5 52,6 519 53,3
PsoKso — hon 45,2 46,7 414 44.4
®DoH + Niy 55,9 54,6 53,1 54,5
®oH + Ngg + Ngo 57,1 55,7 54,5 55,8
®oH + Ngg S35 + Ngo 57,9 56,0 55,5 56,5
Copt €Bpona
be3 nobpuB (KOHTPOJIB) 43,0 43,9 35,3 40,7
Peo + N12g 51,8 50,2 41,4 47,8
Kso + N12g o51,7 50,4 41,2 47,8
P60K60 — (1)OH 43,1 43,3 36,8 41,1
®on + Ny 52,0 52,8 42,2 49,0
®on + N60 + NGO 51,5 53,8 42,6 49,3
®oH + N60 535 + Nso 53,3 54,0 42,9 50,1
A 1,2 1,3 1,1 —
HiPos B 1,3 1,4 1,2 -

BMmicT kIeWKOBUHM y 3€pHI MINEHUIN CHENbTH cCOpTy €Bpora OyB iCTOTHO
MEHIIIUM TIOPIBHAHO 3 COpTOM 30ps YKpaiHu. Y cepeaHboMy 3a TPU POKH
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AocaikeHp BiH 30uburyBascs Big 40,7 mo 49,0 % 3a o1HOpa30BOTO 3aCTOCYBAaHHS
A30THHUX JIOOPUB y MIJKUBIICHHS OJHOPa3oBO 103010 120 Kr/ra a. p., a y BapiaHTi
(I)OH + Neo S35 + NGO — a0 50,1 %.

Bwmict Oinka B 3epHI JOCHIDKYBAaHHMX COPTIB IIIIEHHUIN CIEJIBTH MOXKHA
BU3HAYaTH 3a BMICTOM KJIEHMKOBMHM, OCKIJIBKM M) IIMMHU TOKa3HUKaMU
BCTAHOBJICHO MPSIMUM AYy)K€ BUCOKHH Kopessiiuui 38’130k (I = 0,9758+0,008),
SKUM OMHUCYEThCS piBHSIHHAM perpecii: ¥ =0,4169 x + 1,3172 ansa copty 3ops
VYkpaiau; ¥ = 0,4105x + 2,2008 mns copty €Bpoma, ne Y — BMicT 6inka, %; X —
BMICT KJIeiKoBUHU, % (pHC.).

Copm 3ops Ykpainu

25 - y = 0,4169x + 1,3172
S R?=0,9758
5
= 2
S
5 19 1
& 17 -

15 I I I 1

40 45 50 55 60
Bwmict kietikoBuau, %
Copm €epona
y = 0,4105x + 2,2008

X 241 R? = 0,750
g
= 22 A
1S
5
'S 20
M

18 T T T T T T T

40 42 44 46 48 50 52 54

BwmicT xierikoBuau, %

Puc. KopeJssiniiiHa 3a/1eKHIiCTh MiZK BMIiCTOM OlIKA Ta KJICHKOBUHU Y 3ePHi
COPTIB NIIEHUIIi CIeJIbTH 3aJ1€:KHO Bi ynoopenHsi, 2013-2015 pp.

VY cepenHbOMY 3a TPU POKU JOCHIIKEHb 00°eM XJiba 13 3epHa MIIEHUII
CIIENBTH 3 MOMIIIICHHSM a30THOTO JKHBICHHS 3MeHITyBaBcs 3 470 cM° Ha
KOHTpOIT 10 454-459 cM® 3a 0XHOPA30BOTO INiIKUBICHHS A30THUMHU IOOPHBAMHE
n03010 120 kr/ra 1. p. i go 447-449 cm® 3a po3apibHOTo iX 3acTocyBanHs (Tadum. 4).

O06’em xiiba 3 6opoirHa copTy €Bpora OyB ICTOTHO MEHIIUM TOPIBHSIHO 3
coprom 3opsi Ykpainu (HIPys=12-14) 1 Takoxx 3MeHITyBaBca Bin 366 cM® Ha
KOHTpOJi 10 352 M’ y BapianTi GoH + Ngo S35 + Nego.
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Taba. 4. O0’em xu1i0a 3 GopolIHA MIIEHUII CIeJbTH, BUPOLIEHOI 32 Pi3HOTO
YA0OpeHHs, em’

Bapiant nocininy Pix Cepenne 3a
(UNHHKK A) 2013 | 2014 | 2015 TPH POKH
Copt 3ops Ykpainu (unHHUK B)
be3 1o6puB (KOHTPOJIB) 465 460 486 470
Peo + N12g 450 447 476 458
Keo + Ni2g 451 448 477 459
PeoKso — hoH 466 458 485 470
®don + Ny 447 445 470 454
®on + NGO + NGO 440 443 464 449
®on + NGO 835 + N60 440 440 462 447
Copt €Bpona
be3 n106puB (KOHTPOJIB) 346 340 413 366
Peo + N1op 325 331 428 361
Keo + N12g 323 330 430 361
PeoKso — o 345 342 415 367
®on + Niy 320 324 432 359
®on + NGO + N60 320 320 424 355
®on + NGO 835 + Neo 315 320 422 352
A 11 11 12 —
HIPos B 12 13 14 —

Y 2015p. o6’em xmiba 3 OOpoIlIHA MIICHUI CHEIbTH OYB OUIBIIUM
nopiBHAHO 3 2013 1 2014 pp. O6’em xy110a 3MEHIIIYBaBCS 3 MiJABUIIECHHSIM BMICTY
OlKa Ta KJIEHKOBUHH, OCKUIBKM MK LIMMH MOKa3HUKaMU BCTAHOBJIEHO OOEPHEHUI
Oy’)Ke BUCOKHMHA Kopemsmiiauii 3B’s30k — =-0,91...-0,98. OueBugHo, 110
3HIDKEHHSI BMICTY KpPOXMAJI0 3MEHIIYBAJIO KUIBKICTh AUOKCUAY BYTJICLIO, SIKUH
YTBOPIOBABCS Mij 4ac OpOJIHHA TICTa 1 ripIie YTPUMYBaBCA MOro KIEMKOBUHHUM
KapKacoM, OCKIIIBKH 1HJIeKC nedopmartii kielikoBuHu 0yB monaza 100 ox. m. [12].

Jlani Tabun. 5 cBiguaTh, IO SAKICTH XJ110a OLIbIIE 3aeXkKaja Bl 0COOIMBOCTEH
COpPTYy TIICHMII CHEIbTH, HIX BiJ yaoOpeHHs. Tak, KoJip CKOpWUHKHA Xii0a 3
OOpolITHa MIIEHUII CIIEIBTA COPTY 30pst YKpaiHu OyB TEMHO-30JI0TUCTHUM, TJISHEIb
3aiiMaB yCIO0 TMOBEPXHIO XJi0a, M’SKyII AyXe M SKH, apomMaT 1 CMaK CHUJIBHO
BUPaXXECHUU, MOpU Oyl PO3MIIIEHI PIBHOMIPHO, KOHCHCTEHINSI Ty>K€ HIXKHA, IO
BignoBigano 9 6amam. Komip m’sikyma OyB cBITIO0-KOBTUM (5 Oana), cepenaHi Ta
KpynHi nopu 3aiimanu 10 50 % nmop M’skyma (5 0ana), MOBEPXHS CKOPHUHKU —
JOCUTH TNAJCHbKA 3 OJWHUYHUMH MyXHUPIIMHU 1 TPIIIUHAMH, 110 HE MPOXOIATH
yepe3 ycro noBepxHio (7 6ana). 3aranbHa KyJllHapHa OLliHKa Xjiba Oyna myxke
BHCOKOIO 1 cTaHoBuUJIa 8,0 0ana He3anexHO Bijl yA0OpEeHHS.

KyninapHa oriHka xJ1i6a NieHuIll crejlbTi copTy €Bporna OyJia BUIIO0
NOPIBHSHO 3 copToM 30pst Ykpainu Ha 0,4—0,5 myHKTH 3aBISKH KOJIbOPY M SIKyIIa
Ta KPYIHOCTI IOP.
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Taba. 5. KyninapHe oniHiOBaHHSA XJ1i0a 3 O0poIIHA MIIEHWII CIeJbTH,
BHPOILIEHOI 3a pi3Horo ynoopenus (2013-2015 pp.), 6an

[Toka3HMK KyJIIHAPHOT'O OILIHIOBaHHS
BapianT gocmiay slw =ls = od o é A éE 'Er
CSEEEE4cE £ 8|S |Eg5E| 5| B
“EEEREETE 8 < T | ET5E B
K £ 2 =
Copt 3ops Ykpainu (unHHUK B)
bes noopus 90(7,0/( 9,0 [50/90/90/90/50/|90/9,0]80
(KOHTPOJIB)
Peo + N1z 9,0[7,0] 9,0 [50/9,0/9,0[90/50]90][9,0]80
Keo + Nizg 90[7,0] 9,0 [50[9,0/9,0[90/50/[90]9,0]8,0
PsoKso — oH 9,0[7,0] 9,0 [50/9,0/9,0[90/50]90][9,0]80
Dom + Ny 90[7,0] 9,0 [50]90/9,0[90/50]90][9,0]80
®Dom + Ny + Neg 90[7,0] 9,0 [50/90/9,0[90/50]90][9,0]80
®on + Ngo S3s + Ngo 19,0 7,0 9,0 [5,0/9,0/9,0/9,0(5,0] 9,019,080
Copt €Bpomna
bes nobpus 90|70/] 90 |7,0/90/90/90(7,7|90|90]85
(KOHTPOJIB)
Peo + N1z 90[7,0] 9,0 [70]9,0/9,0[90/7,0[909,0]84
Keo + Nigg 90(7,0/( 9,0 [70[90/9,0[90/7,0[90/[9,0]84
PsoKso — dhon 90[7,0] 9,0 [7,0[9,0/9,0[90/7,7/ 909,085
don + Nyzp 90[7,0] 9,0 [7,0[9,0/9,0[90/7,0[90[9,0]84
®on + Ny + Neo 90[7,0] 9,0 [7,0]9,0/9,0[90/7,0[90/9,0]84
®on + Ngo S3s + Ngo 19,0/ 7,0] 9,0 [7,0[/9,0/9,0/9,0/7,0/9,0 /9,084

Ipumimxa. 3KO — 3aranpHa KyJliHapHa OIlIHKA.

BucnoBku. [IpogyKTHBHICTh MINEHUIN CHEIBTH 3MIHIOETHCA 3aJEXKHO BiJ
MOTOAHUX YMOB, COPTY Ta 0coOIMBOCTEN ynoOpeHHs. [lominmenHs yMOB a30THOTO
YKUBJICHHSI HANOUIbIIE MMIJIBUILYE BPOXKANWHICTD 1 BMICT KJICHKOBUHU, IPU LIOMY
€(EeKTUBHICTh a30THUX JOOPUB ICTOTHO 3aJIEXKUTH Bi 0COOIMBOCTEN copTy. BmicT
KJICKOBUHM y 3€pHI MIIEHUIIl CIIEeIbTU copTy 30ps YKpainu 3poctae Bijx 44,2 % y
BapiaHTi 6e3 1o0puB 10 56,5 % y BapianTi Gon + Ngg S79 + Ngg, @ B copTy €Bporia
BianoBigHo Bix 40,7 mo 50,1 %. KyninapHa orinka ximiba y copTy €Bpormna ayxe
BHcoka — 8,4 6ana, a 3ops Ykpainu — 8,0 6ana 1 maiike He 3MIHIOEThCS Bia QOHY
yI0OpEeHHs, Ha SKOMY BUPOIIYyBajacs MILIEHUIS CIebTa.
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Annomayusn

Jwouu B. B., Kourooa C. I1. , Eeuyk 1. B.
Ilpooykmuenocmo nuieHuybl CREIbMbL 8 3A8UCUMOCHIU O 6UO06 YOOOPEHUIL, UX COYEeMaHUsA
U CPOKOG NpUMEHEHUS A30MHbIX YOOOPEeHUIl

B cpeonem 3a mpu 2co0a ucciedo8anuil yporcauHocms 3epHa NUIEHUYbL CHelbmbl COPMA
3apa Vkpaunvl na neyoobpenuvix yuacmkax cocmasninia 4,55 m/ea. O0Hopazoeas nookopmxa
asomuvimu yooopenusmu 0osou 120 ke/za 0. 6. yseauuusano ee oo 5,28 m/ea unu na 16 %.
JlpobHnoe enecenue azomuvix yoobpenuii (Ngo + Neo) Ha one ¢hocgopnvix u xanutinvix
YOOOpeHull NOBLIUUANO YPOICAUHOCMb 3epHa 00 5,34 m/2a unu na 17 %, a 6 eapuanme ¢on + Neo
S35 + Ngg — 00 5,44 m/2a unu na 20 % no cpasnenuto ¢ KOHMpoieMm.

Ilapnvie xombuHayuu GocgopHvIX U A30MHBLIX UNU KATUUHBLIX U A30MHBIX YOOOpeHull
obecneuusanu ysenuuenue ypoxcaunocmu 0o 35,14-520 m/ea, umo menvwe na 0,08-0,14
RYHKMA NO CPABHEHUIO ¢ NOIHbIM MuHepaivhbim yooopenuem (PeoKgo + N12o).

Ypoorcatinocme 3epna nwenuywl cneromoi copma Eepona Ovlia cyujecmeenHo meHvuie no
cpasuenuio ¢ copmom 3aps Yrkpaunvl. OOHaxo peaxkyus pacmeHutl 3mo2o copma Ha NpUMeHeHuUe
azomuvix yooOpenuil Oviia Oonvuwie. Tak, 6 cpedHem 3a mpu 200a UCCIE008AHUL OHA
yeenuuusanacsy ¢ 3,27 0o 4,95 m/ea na eapuanme ¢on + Ngo Szs + Neo uiu na 1,68 m/ea no
cpasHeHuio ¢ 6apuanmom oe3 yooopenut, a ¢ copma 3apa Yxkpaunol — na 0,89 m/za.

Ypoorcaiinocme  3asucena om nocooHvIx ycroeuil ecemayuoHHo2o nepuood. IlocooHvie
yenosus 2014 u 2015 2e. oviiu 6razonpusmuvimu no cpaenenuio ¢ 2013 2., oOHaxo pacmenus
nuenuybl cneibmul copma 3aps Yxpaunvl nonezanu ¢ 2014 u 2015 2e., a copma Eepona — 6
2014 2., nosmomy ypooicatinocms 3epua copma 3aps Yxpauna o6vina camoui 6orvuon 6 2013 2., a
copma Eepona —6 20135 e.

Ha cooepoicanue knelikosunvl 6 3epHe nuleHuyvl cneivmvl copma 3apsa  Ykpaunol
HaubobUWe 6Ce20 BIUANO NPUMEHeHUe a30MmHblX y0obpeHutll. Tax, 6 cpeOnem 3a mpu 200a
uccne0o8anull Ha HeyOOOPEeHHbIX YUACMKAX COOepicaHue Kileukosuusvl cocmasnsino 44,2 %.
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Oonako npumeHneHue Goc@opubiX U A30MHLIX, KAMUUHBIX U A30MHLIX UIU  NOJHO2O0
MUHEPATIbHO20 YO0Operusi nosvluaio 3mom noxkazamens Ha 8,9—10,3 nynkmos no cpasnenuio ¢
yuacmkamu 6e3 yoobpenuii. /[pobnoe eHeceHue azomuwvix y0ooOpenull 0vi10 3¢hpexmusnee no
CPABHEHUI0 ¢ 0OHOPA3080U NOOKOPMKOU. YcmaHnosnena 8bicoxkas 3¢hhexmusHocms nposedenus
nepeoll NOOKOPMKU — CYIbamom amMMoHUus, MNOCKOIbKY COOepicanue KIeuKosuHvl Obil
Haubonvuium — 56,5 % unu 6onvuwe na 0,7 NYHKMAa no CpasHeHUIo ¢ AMMUAYHOL CeTUMPOU.

CoOeporcanue Ki1euKo8UHbL 8 3epHe nueHuywvl cnetvmel copma Eepona Ovin cywecmeento
MEHbUUM NO cpasHeHuto ¢ copmom 3aps Ykpaunwl. B cpeonem 3a mpu 2eooa ucciedoganuii oHo
yeenuuusanocb om 40,7 0o 49,0 % npu 00HOKpamHOM NpuUMEeHeHUU A30MHBIX YOOOpeHull 8
NOOKOPMKY 00HOKpamHo 8 0oze 120 ke/ea 0. 6., a 6 sapuanme gon + Neo S35 + Ngg — 00 50,1 %.

B cpeonem 3a mpu eooa ucciredoganuii obvem Xxnieba u3 3epHa NUEHUYbL CHelbmbl,
BLIPAUEHHO20 NPU YIVUUEHHOM A30MHOM NUMAHUY yMeHbwancs — ¢ 470 ex® na konmpone 0o
454-459 cr® npu 00HoKpammuoti nookopmie azomuvimu yoobpenusmu 0030t 120 ke/2a 0. 6. u 0o
447-449 e’ npu OpoOHOM UX NPUMEHEHUU.

Yemanoeneno, umo kauecmeo xneba Oonvuie 3asuceia om 0CoDEHHOCMEN COpmMA NUEHUYbI
cnevbmol, yem om ocobennocmell ee yooopenus. Tak, yeem Kopku xieba u3z MyKu NUEHUYbL CReTbMbl
copma 3apsa Ykpaune Obli MeMHO-3010MUCbIM, 2TSAHEY 3aAHUMAT 6CH0 NOBEPXHOCHb X1e0d, MAKUUL
OUeHb MACKULL, apoMam U 6KYC CUTbHO BbIPAJICEH, NOPbL ObLIU PAMEUEHbL PABHOMEPHO, KOHCUCTEHYUL
oueHb HedicHas, umo coomeemcmeosano 9 oawiam. Kynunapuas oyenmka xneba oboux copmog
NUEHUYbl CHEebMbl He MEHSIACh 6 3A6UCUMOCU O NO2OOHBIX YCI0GUU GbIPAWUBAHUSL,
NOCKONILKY cooepaicanue Oenka u KietiKosunbl ObLIO bICOKUM.

Knwuesvie cnosa: nuwenuya cnenvma, ypoduCarHOCmy, KIEUKOSUHA, Kauecmeo xieda,
y00OpeHusl.

Annotation

Liubych, V. V., Kotsyuba S. P., Yevchuk Y. V.
Productivity of spelt depending on fertilizer types, their combination and terms of nitrogen
fertilizers application

On the average over the three research years the yield capacity of spelt grain of Zoria
Ukrainy variety on the unfertilized plots was 4.55 t/ha. The single-use fertilization with nitrogen
fertilizers at a dose of 120 kg ha increased it to 5.28 t/ha or 16%. The distributed application of
nitrogen fertilizers (Ngo + Ngo) on the ground of phosphoric and potash fertilizers increased the
yield of grain to 5.34 t/ha or 17%, while in the variant: ground+ Ngo S35 + Ngo — t0 5.44 t/ha or
20 % compared to control.

The pair combinations of phosphoric and nitrogen and potash and nitrogen fertilizers
provided the yield increase up to 5.14-5.20 t/ha or less by 0.08-0.14 points compared to
complete mineral fertilizers.

The yield capacity of spelt grain of Europe variety was significantly lower in comparison
with the Zoria Ukrainy variety. However, the reaction of plants of this variety to the nitrogen
fertilizers application was the most significant. Thus, on the average over the three research
years, it increased from 3.27 t/ha to 4.95 t/ha in the variant: ground+Ngy S35 + Ngo or by 1.68
t/ha compared to the variant without fertilizers, and in the Zoria Ukrainy variety — by 0.89 t/ha.

The yield capacity varied in different ways depending on the weather conditions during the
research years. The weather conditions in 2014 and 2015 were more favorable than in 2013, but
the spelt wheat plants of the Zoria Ukrainy variety lodged in 2014 and 2015, and the Europe
variety — in 2014. Therefore, the yield capacity of the Zoria Ukrainy variety was the largest in
2013, and the Europe variety — in 2015

The gluten content in the grain of spelt of the Zoria Ukrainy variety was also mostly
influenced by the nitrogen fertilizers application. Thus, on the average over the three research
years on the unfertilized plots, the gluten content was 44.2%. However, the application of
phosphoric and nitrogen, potassium and nitrogen and complete mineral fertilizers increased this
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index by 8.9-10.3 points compared to the unfertilized plots. Distrubuted nitrogen fertilizer
application was the most effective compared to the single-use one. The high efficiency of the first
nutrition with the ammonium sulfate was established because the gluten content was the largest
—56.5% or 0.7 points more compared to the ammonium nitrate.

The gluten content in the spelt grain of the Europe variety was significantly lower than that
of the Zoria Ukrainy variety. On the average over the three research years it increased from
40.7 to 49.0% under the single application of nitrogen fertilizers in a single dose of 120 kg/ha d.
r., and in the variant: ground+Ngo S35 + Ngo - up t0 50.1% .

On the average over the three research years, the volume of bread made of spelt wheat
grain with the nitrogen supply improvement decreased from 470 cm?® under control to 454-459
cm? under the single nitrogen fertilizer application at a dose of 120 kg/ha d. r. and up to 447-449
cm?® under their divided application.

In 2015, the volume of bread made of spelt wheat grain was higher compared to 2013 and
2014. The bread volume decreased together with the increase of protein and gluten content, as
between these indices a very high correlation relationship was established, namely: —r =-0,91 —
-0,98. It is obvious that the starch content reduction decreased the amount of carbon dioxide,
formed during the dough fermentation and was worse held by its gluten-free carcass, since the
gluten deformation index was more than 100 units.

It was established that the bread quality was more dependent on the wheat variety
characteristics than on fertilization. So, the color of the bread crust made of spelt flour of the
Zoria Ukrainy variety was dark-golden, the gloss occupied the whole surface of the bread, the
soft part of bread was very soft, the aroma and taste were very pronounced, the pores were
evenly distributed, the texture was very fine, which corresponded to 9 points. The culinary
appraisal of bread of both wheat varieties did not change much depending from the weather
conditions, as the content of protein and gluten was high.

Key words: spelt, yield capacity, gluten, bread quality, fertilizer.

Y/IK577.112:664.71-11:631.526.3
DOI 10.31395/2415-8240-2019-94-1-83-100

BLIKOBO-IIPOTEIHA3ZHUI KOMILTEKC 3EPHA PI3HUX BU/IB,
COPTIB 1 JIIHIA ITIIEHAUIb

B. B. JIwo0u4, 0okmop cinbcbk020cno0apCcoKux Hayk
YMaHCbKHH HAIOHAJILHUM YHIBEPCUTET CAJAiBHUITBA

llpoananizosano 6iNK060-NpomMeiHa3HUl KOMNJIEKC 3epHa pI3HUX 6U0ig
(m’sika, winbHOKOI0CA, eghioncvka), copmis i NiHil nuieHuysb. Busnaveno emicm
Oinka, npomeiny, KieuKosutu i ii 2iopamayiiiy 30amHicms, i30€1eKMpPUiHy MOoUKy
OinKa, 11020 GPakyiiHuLl CK1a0 3a1eHCHO 810 NO2OOHUX YMO8 | copmy. Bmicm binka
3anexcums 6i0 NO200OHUX YMO8 ) Nepio0 OOCMUSAHH 3EPHIBOK: ONMUMATbHA
memnepamypa nogimps ma oegiyum 6o102u y IpyHmMi 30i1bUyE 11020 8Micm Ha
0,6-1,5 nyuxkmu. Kpim yvoco, 6in 3anexcumsv 8i0 YpadiceHHs pOCiuH 30YOHUKAMU
JIUCMKOBUX X80POO.

Knrouoei cnosa: 6inkoso-npomeinasHutl KOMnieKe, NueHuys M aKd, nuleHuys
WiNbHOIOKOCA, NUeHUYs epioncbKa, COpm.
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