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POJIb TIO3AKOPEHEBUX
NIIKUBJIEHD Y CYYACHUX
TEXHOJIOT'ISIX BUPOIITYBAHHS
3EPHOBOI KYKYPY/I3U

B cmammi npeocmaeneni pe3ynemamu  6USUEHHS  BNAUBY  NO3AKOPEHEBUX
nidocusnenb Mikpoooopusom Exonucm Mowno L{unk Ha Komniekc 20cnooapcbKo-yiHHUX
O3HAK Ma NPOOYKMUBHICMb 2i0pudie KyKypyo3u pisHux epyn cmueiocmi. Ilposedenusam
00Ci0JHCEHb NepeddayanoCh BUBYEHHS 3ANIeHCHOCMI CMPOKIB NPOBEOEHHS. NO3AKOPEHEBUX
NIOXICUBTICHb 810 PIHS NPOOYKMUBHOCHE KYKYPYO3U.

Tonvosi 0ocniodcenns 3axnaoanucs Ha npomssi 2019-2020 pp. na oocnionomy noi
Kageopu  pocrunnuymea,  cenekyii ma  Oioenepeemuunux — kywomyp I
«Kopoeniscokey IK HAAHY Binnuybko2o HayioHanibHO20 acpapHo20 YHIGEPCUmeny.

Ipynm 0ocnionoi Oinsmku — MeMHO-CIpUll XapaKmepusyemvcs HACMYNHUMU
A2POXIMIYHUMU NOKASHUKAMU: émicm cymycy — 3,27 %, 3abe3neuenus azomom (3a
memooom Kopnginoa) nuzvxe — 116 me/ke tpynmy, pyxomumu cnoiykamu gocgopy
(3a memooom Hupukosea) cepeone — 95 me/xe tpynmy, i kanio eucoxe — 137 me/ke
pynmy, pH — 6,5. /leoghaxmopHruii 0ocnio 3 KyKypyo030rw 3aK1a0aiu Memooom
po3ugenienux OiIAHOK. J{oCniodcenHs NpogooUnyu y 4Oomupupasosi no8mMopHOCHI.
Ilociena naowa Oinsnku 50 MZ, obnixoea — 25 M. Cnocmepeoicenuss ma 00K
YPO#cao nposooUNU 3d 3a2abHONPUUHAIMUMUY MEMOOUKAMU.

IIposeoenumu 00CHiONCEHHAMU BCMAHOBAEHO, WO HAUOLILUUL NPUPICT BUCOMU
pociun (11-18 cm) ma eucomu KpinieHHs Ka4yauie 6IOMIY€HO HA 6apiaHmax i3
080PA308UM NO3AKOPEHEBUM NIONCUBTIEHHAM KYKYPYO3U MiKpooobpusom Exonucm
Mono [umuk. Buecenns mikpooobpusa Exonucm Mowno [unx y ¢gpazy 5-7 ma 10-12
JUCMKIB KYKYpyO3u 3abe3neuye Hausuwe sHaueHHs 006xcunu kauana: DKC 2971
(DAO 200) — 22,0 cm, DKC 3476 (PAO 260) — 25,2 cm ma DKC 3511 (DAO 330) —
26,0 cm, 36inbuye macy 1000 3epen na 7,5-12,4%, emicm oinky na 0,07-0,15%,
suudcye emicm sxcupy Ha 0,01-0,20% nopieuano 3 konmponem.

Haiisuwe 3nauenns ypooicatinocmi  0ocniodcyganux 2iopudie  KyKypyo3u
OMPUMAHO 3a 080PA308020 8HeceHHs MiKpooobpusa Exonucm Mono L{unk y ¢a3zy 5-
7 ma 10-12 nucmkis KyKypyosu, i 8 cepeOnbomy 3a 08a poku eona cmanosuna: DKC
2971 (PAO 200) — 7,5 m/ea, DKC 3476 (PAO 260) — 9,8 m/za ma DKC 3511 (PAO
330) — 10,4 m/zaa, mooi sk Ha Kowmponi ypooicaunicme cmauosuira 6,6, 8,8 ma
9.0 m/2a, 6i0nosioHo.

3a pesynomamamu ananizy eKOHOMIYHUX NOKA3HUKIG BUPOWYBAHHS 2iOpudy
kykypyosu DKC 3511 (DAO 330), naubintbwa éapmicms 8anosoi npodykyii 3 1 ea —
41,44 muc. epun./ea — Oyra odeprcana Ha GapiaHmi i3 080PA3OBUM BHECEeHHM
mikpooobpuea Exonucm Mono  Lunk y pazy 5-7 ma 10-12  aucmxie  KyKypyosu,
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6CcmaHosllena Halimenwa coobisapmicmo 3epua — 156,5 epn/y. Iliocymkosuti nokasHux
EeKOHOMIYHOI egheKmueHocmi — pieeHb peHmabenIbHOCmi — npu Yybomy 0y8 HateUUWULL |
cknaoas  254,5 %. Omoice, npogedeHHs NO3AKOPEHeBUX NIONHCUBTEHb  NIOBUULYE
ypoorcatinicms 2iopudie KyKypyo3u pizHUX epyn CMu2iocmi, NOAinuLye sSKicmb 3epHa 3d
XIMIYHUM CKAAOOM A ONMUMIZYE 3HAUEHHS 20CNO0APCOKO-YIHHUX O3HAK.

Knwuoei cnoea: kykypyosa, 3epHO, MIKpOeleMeHmu, YPOICAUHICMb, NO3AKOPEHEB]
NIOXICUBTICHHSL, YOOOPEHHSL.

Taon. 5. JIim. 15.

IMocranoBka npodaemu. Kykypynsa, 3a paxyHoK popMyBaHHS 3Ha4HOI Oiomacu
XapakTepU3y€eThCsl  MIABUINEHOIO TMOTPEOO 10 3a0€3MEUeHHs  elIeMEHTaMu
KUBJICHHA, 30Kpema a3o0ty. lliaBuiena norpeda y eneMeHTax >KMBJICHHS MOB’s3aHA
13 TpUBAJIMM BEreTalliHUM NEepiooM 1 Ha opMyBaHHS | T 3epHa 13 BIANOBIIHOIO
KUIBKICTIO JIMCTOCTEOJOBOI MacH KYyKypyJ3a CIOXHBA€ 13 IPYHTY Ta JAOOpHUB Y
cepeanbomy 24-30 kr azoty, 10-12 — docdopy ta 25-30 kr — kamnitwo [1, 2].

AHai3 ocCTaHHIX JocaikeHb 1 myOuikamid. CydyacHe NPOMHCIIOBE
BUPOIIYBaHHS BHMCOKO IHTEHCHBHHMX KYJbTYp 30KpeMa 1 KyKypyI3H Ha 3€pHO,
HEMOXJIMBE 0€3 BIAMOBIAHOT CHUCTEMH >KUBJEHHS. J[JI1 1HTEHCHBHOTO pOCTY 1
PO3BUTKY KYKypyJ3l Ha TMPOTA31 BChOr0 BEreTaliifHOro Tmepiogy HeoOxiaHa
ONTHMAaJIbHA KUTBKICTh MaKpO- Ta MIKPOEJIEMEHTIB y JIETKOJOCTYIHIM dopmi, a 1is
e(eKTUBHOTO iX CHOXXMBaHHS — TI€BHI TIPYHTOBO-KJIIMAaTU4YHI YMOBHU: CTPYKTypa
IPYHTY, HOT0O TeMmIeparypa, BOJIOTICTh Ta BMICT PyXOMHUX €JIEMEHTIB KUBJIeHHs, pH
IPYHTOBOTO CEPEIOBHINA, TEMIIEPATypa 1 BOJIOTICTh MOBITPS, IHTECHCUBHICTh COHSYHOT
pamiamii Tomo [1, 3].

3actocyBaHHA JOOpPUB € €PEKTUBHHUM, a 1HOAI 1 BUPIIIAIBHUM (PaKTOPOM, SIKHIA
HE JuIIe 301IbIIY€E BPOXKANUHICTh, ajle i MOJIIIIYE SIKICTh 3€pHa KYKYpy/A3U. 3aBIsSKH
iM MOXHa 3MIHIOBATH TMpOLECH OOMIHY pPEYOBMH 1 CHPHUSATH AaKTUBHIIIOMY
HAKOMUYEHHIO B POCIIMHAX KOPUCHUX PEYOBHMH — O1JIKIB, )KUPIB, BYTJIEBO/IB TOLIO.

Ha nmanomy ertami po3BUTKY iHTEHCH(iIKaIii 3emMepoOCcTBa OAHUM 31 CIIOCOOIB
MIBUIIEHHS  BPOXKAaHOCTI  CUTbCHKOTOCHOAAPCHKUX  KYJIBTYp €  3aCTOCYBaHHS
MIKpPOZIOOpHB Ta MDKUBIEHHS POCIMH HUMH [4]. 3acToCyBaHHSI TMO3aKOPEHEBUX
1DKUBJICHb KYKYPY/3U € €(PEKTUBHUM 3aCO00M YAOOpEHHS, 10 J1a€ 3MOTY 30UTBIIUTH
JOCTYITHICTh TTO’KUBHUX PEUYOBHH — MIKPOEJIEMEHTIB Il POCIHMH 1 CTUMYJIFOBATH Kparile
3aCBOEHHSI €JIEMEHTIB JKUBJICHHS 3 TIPYHTY. 3a JIMCTKOBOIO KMBJIEHHS Makpo- 1
MIKPOEJIEMEHTH JIETKO MPOHUKAIOTh Yy POCIMHU KYKYpYyI3u, A00pe 3acBOIOIOTHCH,
IIBUJIKO BKJIIOYAIOTHCS Yy CHHTE3 OPTraHIYHUX PEUOBHH Yy JIMCTKOBUX IUIACTHHKAX a0o0
TPaHCIOPTYIOTHCS B 1HILI OPTraHU 1 BUKOPUCTOBYIOTHCS B METa00M13Mi [5].

BheceHHst MIKpOEJIEMEHTIB Y TEXHOJOTISIX BHPOIILYBAaHHS KYKYpYyJI3U 37aTHE
pEryJitoBaTé POCTOBI MPOLECH, MIABUILYBATH CTIMKICTH POCIUH JI0 HECHPUSITIUBUX
TJIPOTEPMIYHUX YMOB, CHOPUSATH MIJBHUILEHHIO BPOXKAMHOCTI 3epHA 1 HOro SIKICHUX
MOKAa3HUKIB Ta BOJIHOYAC € €KOJOTTYHO Oe3MEeYHUMU JUIs JOBKULIS M 370pOB’Sl JIFOAMHU

[6].
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BukopucranHs MiHepaibHUX JHOOPHUB COPUSTHME 30UIBIIECHHIO TUIOIII BHECEHHS Ta
T IBUITIICHHIO TIPOTYKTUBHOCTI POCHMH KyKypy/a3u. [IpoBeneHHsI MiPKUBICHD Y KOXKHOMY
KOHKPETHOMY TOCIIO/IaPCTBI TIOBUHHO BUPINITYBATHCS BUXO/ISYN 3 PEKOMEHIOBAHUX HOPM
Ta 3arajbHOi KUIBKOCTI J0OpWMB, $KI BHOCWJIM BOCEHM Ta HaBECHI, a TaKOX
BOJIOT03a0€3MeYeHOCTI IPYHTY [7].

VY crpecoBux curyamigax (Iocyxa, HHM3bKI TEMIIEpaTypud TOIIO) T03aKOPEHEBE
MDKUBIICHHA € TMPAKTUYHO €MHUM CIIOCOOOM 3a0e3MeueHHs JETKUMH eJIEMEHTaMU
JKUBJICHHS, OCOOJIMBO MiKpoereMeHTaMu. HapBiTh HEBeNMKa iX KUIBKICTh € JIOCHTh
KOPHUCHOIO, OCKUJTBKM MaKpo- 1 MIKPOEJIEMEHTH MICTSThCS Y JIETKOJIOCTYIHIN (hopMmi Ta
MIBUJKO TPOHMKAIOTH y pociauny [1]. TlpoBoasum mo3akopeHeBe MiHKUBICHHS
KyKypyI3u 1oOpuBaMu ab0 peryisitopaMd pOCTY POCIHH, MOTPIOHO JOTPUMYBATHUCS
NIEBHUX MPABUIL: nO-nepute, 3aCTOCOBYBATH 1X y 0aKOBUX PO3UYMHAX 3 MPUIUIIAYaMU, aJIKe
JIMCTKOBA TOBEPXHS POCIHMH KYKYpY/J3H, OCOOJMHMBO TiOpHUIIB 3 JIMCTKOBHM anapaTom
€pPEKTOIAHOrO TUITY, MA€ TaKy CTPYKTYpY, IO OUTbIlIA YaCTHHA PIIMHY, KA MOTPAILISIE HA
il MOBEPXHIO, CTIKAE MO CTEOTy BHU3, IO 30HU KOpeHs. EQEeKTUBHICTD 3K M03aKOPEHEBOTO
TDKUBJICHHS 3aJIe)KaTHME BiJl yacy repeOyBaHHS PO3UMHY Mpernapary 0e3mocepeHo Ha
JIMCTKOBIN MOBEPXHI; n0o-0pyee, HEOOX1THO BpaxoByBaTH (pazy pO3BUTKY POCIIWH, 3a SKOi
BHECCHHS TpernapariB Oy/ie Halie(eKTUBHIIIMM, BPaXOBYIOUH Te, 110 Yy (a3i Oubiine 8-9
JIMCTKIB 3aCTOCYBaHHS I03aKOPEHEBOrO OOMPHUCKYBAaHHS TEXHIUHO YCKIIAIHIOETHCS 3a
pPaxyHOK HaJIMIpHOI BHCOTH POCIIMH KyJbTYpH, a Ha MOYATKy Bererarii (2-3 JMCTKH)
3HAYHA YacTWHA PO3YMHY TMOTparsitTuMe Ha 3emmo.  Omke, HaWAOIUIBHIIIE
OOMPUCKYBaHHS B TIOCIBaX KyKypy/I31 3aCTOCOBYBATH y Tiepiof Bia 3 a0 8 muctkiB. Kpim
TOTO, Oy/Ib-sIKE TI03aKOPEHEBE MiJKUBICHHS POCIHMH MOTPIOHO MPOBOAUTH Y PAHKOBUH
a0o BeYipHI Yac 4M y HOXMYpl JHI, MAKCUMAJIIBHO YHHMKAIOUM MOTPAIUITHHS MPSIMUX
COHSTYHMX IIPOMEHIB Ha MiHKUBJIEHI POCIHH [4, 7].

EdexkTuBHIiCTh MIKpOAOOPHB Yy TEXHOJIOTISIX BUPOLIYBaHHS KyKYPYA3U TOCHTH
BHCOKAa HE3aJIeKHO BiJ crocoly iX BHKOpUCTaHHS (0O0poOka HAciHHS ab0 JIMCTKOBE
nipkuBieHH). 1le 00rpyHTOBaHO 1II0OK0 HU3KOK HAYKOBUX JIOCIIKEHb 1 00YMOBJICHO
TUM, IO MPHUPICT YPOKANHOCTI Ta TMOKpAIIAHHS SKOCTI MPOAYKIIl 3HAYHO BHILI
MOPIBHSHO 31 3pOCTaHHSIM BUPOOHWYMX BUTpar Ha 1 ra mociBy [3]. s onTUMaibHOTO
PO3BUTKY KYKYpPY/J3d HEOOXITHO BHOCHTH HE JIMIIIE 3BUYAIHI €JIEMEHTH MIHEPAIbHOTO
JKUBJICHHS (MaKpoeJieMeHTH), ajie i mikpoenementd — Cu, Mo, Mn, Co, Zu, B Ta ixmmi,
SIK1 BIJIITParOTh OCOOJIMBE 3HAYCHHS B )KUTTEIISUTBHOCTI POCIIHH [8].

B mocynummBi poku B rpyHTI A0OpHBa 3HAXOISAThCS B HEPOSUMHHOMY CTaHi 1 1XHi
COJIl Maike 30BCIM HE JHUCOliiOBaHI Ha 10HWU. IIpM 1IbOMY TPYHTOBHUH PO3YMH Mae
BHCOKHMI OCMOTHYHHUN THCK, III0 BHUKJIMKAE IUIA3MOJII3 IMTOILIA3MM KIIITHH, a ITOKHBHI
PEUOBMHM TIOT@HO 3aCBOIOIOTHCS KOPEHEBOIO CHUCTEMOIO. B Takux Bumagkax 3pocTae
notpeda y mMpoBEICHH] 03aKOPEHEBUX MiKUBIICHD [9].

[TokpamanHst yMOB JKUBIICHHS POCIMH KYKYpYy[I3d IIISIXOM [03aKOPEHEBOTO
BHECEHHSI J10OpPHUB MO3UTUMBHO BIUIMBAE HA IHTEHCHBHICTb (DOPMYBAHHS JIMCTKOBOI'O
amapaty, HaKOITMYEHHSI POCIMHAMU HaJ3€MHOI MacH, piBeHb BPOXKAMHOCTI KyJIbTYpH Ta
SKICTb 3€pHA, 03BOJISIE CKOPUTYBAaTH AC(PILUTH MIKPOEIEMEHTIB  IMPOTSArOM BereTauii
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KyKYpyJ3d 1 MakKCUMallbHO €(EKTHBHO BHKOPHCTOBYBaTH JOOpWBA, YCYHYBIIH iX
TpaHchopMmariito B HerocTymHi hopmu [4, 10].

IMocTaHoBKa 3aBIaHHs. 3aBJaHHIM HAIIUX JAOCIIHKEHb Iepeadadanocss BABUYCHHS
3aJICKHOCTI PIBHSI MTPOAYKTUBHOCTI Ta TOCIOIAPCHKO-IIIHHUX O3HAK T10pUIIB KYKYPY/I3U
3aJIKHO BiJl IIPOBE/ICHHS MMO3aKOPEHEBUX MIKUBIEHH MiKpo00pruBoM Exomuct Mono
[uHk.

Marepian Ta Meroguka aociailKeHb. Jlocmin 13 BuU3HAUCHHS €(EKTHBHOCTI
M03aKOPEHEBUX ITIJKUBIICHh MikpogoOopuBoM Exomuct Mono IluHk Kykypymza y
2019-2020 pp. 3axnamanucs B ymoBax JII A" «Kopnenisebke» IK HAAH Ykpainm,
KanuniBchkoro paniony.

Y nmocmiml BuciBanu  paHHbocturiaui riopugy DKC 2971 (®AO 200),
cepeanbopanHiii DKC 3476 (DAO 260) ta cepenubocturiauit DKC 3511 (OAO 330)
OpHUTIHATOPOM SIKMX € KoMIaHig « MoHCaHTO».

[pyHT AOCHIAHOI MAUIAHKM — TEMHO-CIpMH XapaKTepH3YEThCsA HACTYITHUMH
arpoXiMIYHUMHM TOKa3HUKaMU: BMICT rymycy — 3,27 %, 3abe3neueHHsi a30oToM (3a
metosnoM KopHoinaa) Husbke — 116 MI/Kr rpyHTY, pyXoMUMU crioflykamu (ochopy
(3a meTogom Yupukosa) cepeane — 95 MI/Kr IpyHTY, 1 Kajiio BUCOKe — 137 mr/kr
rpyuty, pH — 6,5.

[Tonepeauukom y nocaiai Oynau o3umi 3epHOBi. Ilicmsa 300py momepegHuka
npoBoauin auckyBaHHs Ha 10-12 cm. Opanka npoBoauiack Ha rubuny 20-22 cM.
HaBecni mnpoBenu 3akpuTTS BOJOTH, TEPEANOCIBHY KyJIbTHUBAIlIO. 3aXUCT BIJ
Oyp’siHIB BKIJIIOYAaB BHECEHHs repOinuaiB Xapuec (a.p. ameroxisap) — 3,0 a/ra go
cxofiB Ta Menarpo (1.p. HikocynbbhypoH) — 1,25 n/ra'y dasi 5-7 1ucTKiB.

Crioci6 ciBOM MIMPOKOPAIHUN 13 WUPUHO MIKPsiaAb 70 cM. DOH KUBIEHHS —
npupoaHuii. OOTPHUCKYBaHHS BETETYIOUMX POCIUH MIKPOEIEMEHTAMU TPOBOIIHA Y
¢asi 5-7 ta 10-12 nuCTKIB KyKypyA3H.

JIBodakTOopHUM JOCHI 3 KYyKYpYyI30K0 3aKjiajald METOJIOM PO3LICIUIEHUX
uIstHOK. JlochipKeHHsT TPOBOMIN Y YOTUPHUPa30Bii moBTOpHOCTI. [lociBHA mitomia
mimsakn 50 M°, 06uikoBa — 25 M”. CHOCTEpEKEHHS Ta 00K ypOXKAI0 IPOBOIHIA 34
3araJibHONPUUHATUMHU MeToaukamu [11, 12].

[IpoTsirom BereTamiiHOro TMepiojly B OCHOBHI (a3u PO3BUTKY TiOpHU/IIB
KYKYpYyJI31 TPOBOJAWIN BUMIpU OIOMETPUYHUX IIOKA3HUKIB: BHUCOTH POCIHH Ta
BHUCOTH KPIIUICHHS KayaHIB, IUISIXOM MPOMIPY JECATH 3aKPIIJICHUX, TUIOBUX IS
JAHOTO BapiaHTy POCIWH, Y TBOX HECYMDKHUX MOBTOpeHHsX [13].

30upanHs Ta 00JIIK ypoKaro MPOBOIUIHN B (pa3y MOBHOI CTUTIIOCTI 3€pHA BPYUHY
3 KOXHOI JUISTHKA JOCHIAy BaroBum MetoaoM [14]. Bomoricte 3epHa KyKypy.I3H,
BUXI1J 3€pHA 3 KayaHIB 1 BUX1J KOHJMIIITHOTO HAaCIHHS 3€pHAa BHU3HAYaJId B Mpodax
kayaHiB (10 mrT.), sK1 BiAOMpanu B mepiof 30MpaHHs OKPEMO Ha KOXHIM 00JIIKOBOi
OUISTHII. Y PpOXKailHICTh 3epHa T1OpUAIB KyKYypYyJI3H IEepepaxoBYBaJMd Ha BOJIOTICTb
14%.

Buxiiaq ocHOBHOro marepiany. BaxMBHM MMOKa3HHUKOM, IO XapaKTepU3Ye
pEaKIifo PpOCIWH KYKypyI3d Ha YyMOBH BHUPOIIYBaHHA Ta 3aCTOCYBAaHHS

63



ISSN 2707-5826 CIVIBCBKE I'OCIIOJAPCTBO  Pocnunnuymeo, cyyacHuii cmat Ne20)
TA JIICIBHUL]TBO ma nepcnekmugy po3eumKy 2021

arpOTEXHIYHUX NPHUIOMIB, € BUCOTa POCIMH. BOHa ICTOTHO 3al€XWUTh BiA Tpynu
CTUTJIOCTI TIOpHIIB iX TE€HETUYHOI CTPYKTYpH, YMOB BHUPOLIYBaHHS Ta MOXeE
3MIHIOBATHUCS 3a PI3HOI arpoTexHiku BupolyBaHHs [15]. TloTeHIiiHI MOMXJIMBOCTI
BHUCOKOI MPOAYKTHUBHOCTI POCIHH KYKYpPYJ3H TIPYHTYIOTBCS Ha TIE€HETUYHUX
0COOJIMBOCTSIX OHTOrEHE3y, a iX peaii3allis 3aJIeKHTh B KOHKPETHUX (HaKTOPIB
CEpelloBHUIA, IO BIUIMBAE HAa TMPOLECH I1HAMBIAYATBHOTO PO3BUTKY POCIUH 1
dbopMyBaHHS MaKCUMaJIbHOI IPOAYKTUBHOCTI [1, 3].
biomerpuuni Bumipu Kykypya3u (tabn. 1) Ha mpots3i mepiomy Bereraiii
CBITYaTh, 10 BUKOPUCTAHHS MO3aKOPEHEBUX MIIKUBICHb MIKpoaoOpuBoM Exonmct
Mono IluHK 3yMOBIIIO€ MiABUIICHHS JIHIHHUX PO3MIPIB POCIUH JOCIIIKYBaHUX
riOpuIiB KyKypyA3u Pi3HUX TPYH CTUIJIOCTI.
Tabnuys 1
BniiuB no3akopeHeBHX MiZKMBJIEHb HA BUCOTY POCJIMH Ta KPilUIeHHs
KayaHiB y riopuaiB KyKypyasu, cM (cepeane 3a 2019-2020 pp.)

Bucora
["6pun BapianT nocnigy KpilUIeHHs
POCTIHH KayaHiB

Kontpons (6e3 nmikrBiIeHb) 237 68
DKC 2971 (®AO 200) [likuBnenns y a3y 5-7 JIHUCTKIB 251 76
PaHHBOCTHIIHIL Exonuct Mono [{uak

[lixuBnenns y ¢asy 5-7 ta 10-12 755 79

nuctkiB Exonuct Mono I{unk

Kontpons (6e3 mimkuBiIeHb) 265 81
DKC 3476 (DAO 260) [limxuBnenns y ¢a3y 5-7 JAHCTKIB 272 Q7
CepeIHBOPAHHI Exosmmct Mono [unk

[limxuBnenns y ¢azy 5-7 ta 10-12 278 9

nuctkiB Exomct Mono [unk

Kontpons (6e3 nmikrBiIeHb) 270 85
DKC 3511 (®AO 330) [likuBnenns y a3y 5-7 JIHUCTKIB 279 91
CepeIHbOCTUIIHIA Exonuct Mono [{uak

[lixuBnenns y ¢asy 5-7 ta 10-12 781 95

nuctkiB Exonuct Mono I{unk

Lorcepeno: cghopmosano Ha 0CHOGI 81ACHUX OOCNIONHCEHD.

Tak, mpupicT BUCOTH POCIMH MiJl Yac IBITIHHS BOJIOTEH 3aBISKH 3aCTOCYBAaHHIO
M03aKOpPEeHeBOro MmiypkuBiieHHs (Y ¢asi 5-7 nauctkiB) mMikpoaodpuBoMm Exomrct MoHo
Hwuak cranosuB 7,0-14,0 cm, a 'y ¢a3zi 5-7 ta 10-12 nuctkiB — 11-18 cM, BiTHOCHO 110
KoHTpomo (0e3 00poOkm). Haitbinpmmii mpupict Bucotu pociud (11-18 cwm)
BIJIMIYEHO Ha JUISHKAX JIe MPOBOJMUIN JIBOPA30BE BHECEHHS Mikpoo0puBa Exomuct
Momno [uuk, Bignosiano qis riopuagy DKC 2971 (GAO 200) — 18,0 cm, DKC 3476
(®AO 260) — 13 cm ta DKC 3511 (®PAO 330)— 11 cm.

BiaMiHHOCTI B IHTEHCUBHOCTI POCTOBUX MPOLECIB, 3yMOBJIEH] PI3HOIO KUIBKICTIO
00po6ok MikpogoOopuBoM Exonuct Mono [{uHk. AHanoriuyHa cutyarisi CTOCY€ThCs
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BUCOTH KpIIUICHHS KayaHiB, sIK& TaKOX IPU 3aCTOCYBAHHI I103aKOPEHEBUX
MIJDKUBJICHL 3pocTalia 1 Oyjla HaiBUIA Ha BapiaHTax J€ MNPOBOJUIU JIBOPA30OBE
BHECEHHA MikpoaoopuBa Exomuct Mono Husk y ¢aszy 5-7 ta 10-12 nuctkis
kykypy3u: DKC 2971 (®AO 200) — 79 cm, DKC 3476 (DAO 260) — 92 cm ta DKC
3511 (®AO 330) — 95 cm.

Jlis  oTpUMaHHS BHCOKOTO YpOXKAal KYKYpyJ3W BaXKJIMBO OTPUMATH
MaKCMMaJIbHE YMCJIO 3€peH B KayaHi Ta 30UIbIIMTH Bary camoro 3epHa. [lo
KUIBKICHMX O3HaK T1OpUIIB KYKYpPYI3H BITHOCSATHCS OCHOBHI TOCIOAApCHKO-IIHHI
o3Haku. ToMy aHami3 MPOCTUX O3HAK MOPS[ 3 MPOAYKTHUBHICTIO € OIUIBHUM, aJIKe
BOHU PO3IIISAAIOTHCS K BIUIMBOBI €JIEMEHTH CTPYKTYpH Bpoxkaro [1, 3].

Jlo rocmogapchbKO-I[IHHUX O3HAK TIOpWIIB KYKypy/a3u, IO MalTh 3HAYHHIMA
BITUB Ha (opMyBaHHS (AKTUYHOI Ta MOTEHIIMHOI BPOKAWMHOCTI € «KUIBKICTh PSIiB
3epeH» Ta «KUIbKICTh 3€peH y psay». BUBYEHHS 3aleKHOCTI MK HHUMH Ta MIX
OCHOBHUMH TOCHOJAPCHKO-IIIHHUMU O3HAKaMHU Ma€ TMPaKTUYHE 3HAYCHHS MJiA
BU3HAYEHHS ONTHUMAJIBHUX MapaMeTpiB MPH po3poOIl Mojenel TiOpuiiB KyKypya3u
JUISl KOHKPETHUX arpOKJIIMATHYHUX 30H BUPOLLyBaHHA [2].

JocnipxkyBaHi riOpuau  KyKypyA3d pI3HUX TIpPYyN CTUTJIOCTI  MPOSIBUIU
IHIUBIyaJIbHI 0COOIMBOCTI (POPMYBaHHS CTPYKTYPHHUX €JIEMEHTIB YPOXKAIO 3aJI€KHO
BiJl 3acTocyBaHHs MikpogoOpuBa Exonuct Mono L{unk. 3okpema, po3Mipu KayaHisB,
SK1 yTBOPIOBAJIMCH HA POCIIMHAX, MAJIO BApIFOBAIM IMiJ JI€H0 JAHOTO YMHHMKA 1 iX
napamMeTpu OyJIM XapaKTepHUMHU sl IEBHOTO O10TUITY KYKYpY/13H (TabII. 2).

Jlnist mapamMeTpy «IOBKHMHA KayaHay) BPAaXxOBYBAJIM JIMIIE O3€PHEHY MOro YacTHUHY,
sKa KoiluBaiacsa B Mexax 21,6-254 cM Ha KOHTPOJIbHHMX BapiaHTaxX. 3acTOCYBaHHS
mikpompoopuBa Exomct Mono [unk y dazy 5-7 JHCTKIB KyKypyI3u CHpHsia
30uteienHto 1 go 21,8-25,8 cm. Haiimenmry pomxkuHy kadaHa cgopmyBaB TiOpui
panabocturinoi rpymu DKC 2971 (®AO 200) — 21,8 cm, HailOuteiry — 25,7 cM
cepeaubocTuruid  r10puag DKC 3511 (®AO 330). 3a nBOXpa3oBOro BHECEHHS
MikpoaooprBa Exomuct MoHo Lunak y ¢azy 5-7 Tta 10-12 nucTkiB KyKypya3u OTpUMaHe
HaiBuille 3HaueHHS AoBkuWHU KadaHa: DKC 2971 (®AO 200) — 22,0 cm, DKC 3476
(D®AO 260) — 25,2 cm ta DKC 3511 (®AO 330) — 26,0 cm.

JliameTp KauyaHa OPAKTUYHO HE 3MIHIOBaBCA IM1J BIUIMBOM JOCIIIKYBaHOTO
arpOTEXHIYHOTO  MpUKAOMY, ajle  NpPOSABIAB  CTAOUIBHICTH  3aJIEKHO  BijJ
MopdoOiooriyHUX  ocoOnuBocTel  TiOpuaAiB. MakcuManbHUM BIH OyB Yy
cepeanrocturioro riopuaa DKC 3511 (®AO 330) — 4,5-4,6 cMm, MiHIMAJIBHUM — Y

panasocturiioro DKC 2971 (®AO 200) — 4,1-4,2 cm. Tloka3HUKUA TOBXKUHU
KauaHiB TIOpPWAIB 1Ml BIUIMBOM I103aKOPEHEBOTO IT/DKUBJICHHS 3MIHIOBAJIUCH
HEOJIHO3HAYHO, MPOTE BCTAHOBJICHA 3arajibHa TEHJICHIIIS 301IBIICHHS HOTO PO3MIpPIB
npu 3acToCcyBaHHI Mikponoopusa Exonvct Mono [unk Ha 0,1-0,2 cMm.

OmHuM 13 BaXJIMBUX MOKA3HUKIB CTPYKTYPH YPOKal0, 10 B HAMOUTBIIIN Mipi €
NEepeyMOBOIO CTBOPEHHS BHCOKOI YpOXAMHOCTI 3€pHa, € Maca 3epHa, SKe
dbopMy€eThCsl HA KadaHi.
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Tabnuys 2
IHoxa3HMKM CTPYKTYPH BPOKAIO TiOPUAIB KYKYPYA3H 32JI€KHO BiJ
NM03aKOpeHeBUX MisKNBJIeHb, (cepeane 3a 2019-2020 pp.)

' . ' JloB>XrHa Tiamerp Maca Maca
I"6pun Bapianr nocnigy KayaHa, KadaHa, oM 3epHa 3 1000
cM KayaHa, T | 3epeH, T
KonTposs (6e3 mipKUBIIeHb) 21,6 4,1 132,7 268,1
[TlimxuBnenns y ¢azy 5-7
DKC 2971 quctkiB  Exomuer MoHo 21,8 4,2 140,9 269.9
(DAO 200) [{uHk
PaHHBOCTHUTIIAN [TimxuBnenus y daszy 5-7 ta
10-12  muctkiB  Exonmct 22,0 472 142,7 272
Momno [{unk
KonTponb (6e3 miHKHUBIICHb) 24,2 4,3 137,0 267,2
[limxuBnenns y ¢asy 5-7
DKC 3476 auctkiB  Exommer  Mono 24.6 4,5 144.8 270,6
(DAO 260) [{unk
CepeHbOPaHHIN [TimxuBnenns y ¢asy 5-7 ta
10-12  mumcrkiB ~ Exomuct 25,2 4,5 153,2 275
Mono [unk
Kontpons (6e3 miKuBIeHb) 25,4 4,5 152,8 286,4
[TimkuBiienns y ¢aszy 5-7
DKC 3511 auctkiB  Exomuer  Mono 25,8 4,6 162,6 295
(PAO 330) [{uHK
CEpeTHbOCTHUTIINI [TimxuBnenns y ¢azy 5-7 ta
10-12  mumcrkiB  Exomuct 26,0 4.6 166,3 302
Momno Iunk

Lorcepeno: cghopmosano Ha 0CHOGI 81ACHUX OOCTIONHCEHD.

Hamu BcTanoBneHo, 1o HaOimblny Macy 3epHa TiOpuan (GopMmyBamu mpu
3aCTOCYBaHHI BOXPa30BOro BHECEHHsI MikpojoOpuBa Exomuct Mono Ilunk y dazy
5-7 ta 10-12 nuctkiB kykypym3u — riopug DKC 2971 (®AO 200) —142,7r, DKC
3476 (®PAO 260) Ta DKC 3511 (DAO 330).

Maca 1000 3epeH, siK IOKa3HUK KPYITHOCTI 3€pHa, 110 POPMY€ETHCS HA KayaHax,
TaKOXX BapiioBaja I BILIUBOM MOpG0O10TUIY 1 BHECEHHS MikpoaoOpuBa Exomuct
Mono [{unk. Hamu BcTaHOBJIEHO, 1110 MPU BUPOIYBAaHHI CEPEIHBOCTHUTIIONO T10puaa
DKC 3511 (®AO 330) maca 1000 3epen Oyna HaiiBumorwo — 302,0 r mnpu
3aCTOCYBaHHI JIBOXPa30BOr0 BHECEHHS MikpomoOpuBa Exomuct Mono Iunk y da3zy
5-7 Ta 10-12 nucTkiB KyKypya3u. Takox BCTaHOBJIEHO, IO 3a JBOPA30BOIO
M03aKOPEHEBOTO MIKUBIICHHS Ha BCIX JTOCHIKYyBaHUX riopumax maca 1000 3epen
30uIbITyBasIachk Ha 7,5-12,4% mopiBHSAHO 3 KOHTpoJeM (0e3 I IKUBIICHB ).

BizoMo, mo yMOBM BUpPOLIYBaHHS BIUIMBAIOTh Ha XIMIYHMM CKIJIaJ 3€pHa
KyKypyA3u. Y IOCYIIMBOMY Ta )KapKoOMYy KJIIMaTi 3a3BU4ail (POPMYETHCS 3€pHO 3
BHCOKHUM BMicTOM Oinka [1].

binbiry KinbKicTh Oi1Ka B 3€pHI T1OpUAM Mi3HBOCTHUIIION TPy HAKOMHUYYIOTh Y
HECHPUSTIMBI POKH, HIK Y POKHU 3 IOCTaTHHOIO BOJIOro3ade3nedeHicTio [3].
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JUist oTpUMaHHA BHUCOKOI BpOXKAMHOCTI BUCOKOOUIKOBOTO 3€pHa KYKYpyA3U
NOTPIOHO MaTu JIOCTaTHIO 3a0€3MEYEHICTh POCIUH a30TOM, JEAKUH JeIluT
JOCTYITHOT BOJIOTM ¥ MIiJBUILEHI TEeMIIEpaTypyu Yy NEpPioJl HAJIMWBY 3€pHA, BHCOKY
IHTEHCUBHICTbh OCBITJICHHSI, 0COOJIMBO KOPOTKOXBUIJILOBOI YaCTUHU CNIEKTpY. OCHOBHI
SIKOCT1 3€pHa KYKYpPYJ3HM ICTOTHO 3aJie’KaTh 1 BapIIOIOTh 3aJI€)KHO BiJ T€HOTUIIOBUX
ocobimBocTei [2, 9].

KpiM KUIBKICHOI XapaKTEpUCTUKU MNPOAYKTHUBHOCTI TiOpUIIB KYKypyI3U B
HaImuX Jociijgax Oyja MpoBEIEeHA OIiHKAa SKOCTI BpPOXKAaK 3€pHa IN€l KYJIbTYpH.
Hammumu  gocnmigkeHHSIMH ~ BCTAHOBJIEHO, 110 TPOBEICHHS  MO3aKOPEHEBUX
1KUBIICHh MikpogoOpuBoMm Exomuct Mono Iusk y ¢asy yrBopenns 5-7 ta 10-12
JIUCTKIB, TTO-PI3HOMY TTO3HAUMJIACS HA OCHOBHUX TOKa3HUKAX SKOCTI 3epHa (Tad. 3).

[IpoBeneHHsT TO3aKOPEHEBOTO MiHKUBJICHHS MikpogoOpuBoM Exommrct Mono
[{uHK cnipusie 3pOCTaHHIO BMICTY O11Ka y 3epH1 KyKypya3u. BmicT OUTKy Ha KOHTpOT
crtanoBuB 9,28-10,36%, 3a omaHOro mozakopeHeBOro mijxkuBieHHs — 9,37-10,66%,
nBoxpazoBoro — 9,43-10,67%. Cepen riOpuaAHOTO CKJIaay 3a BMICTOM OUIKY
BUILIMBCA cepeanbopanHiid riopunx DKC 3476 (DAO 260) 13 Bmicrom — 10,60-
10,67% mopiBHSAHO 3 1HIIUMHU T1OpUAaMH, y SIKUX BMICT OUIKY KonuBaBcs BiJ 9,28 1o
10,50%, naiimeHmmii BiAcoTOK y paHHbocturioro DKC 2971 (®AO 200)- 9,28-
9,43%.

3a 0o0poOku ToOCiBIB BCiX TiOpuaiB MikpogoopuBom Exomuct Mono [usK y
dazy 5-7 NUCTKIB KYKYpPYI3H, B CEpPEIHHOMY, BMICT OUIKY 30inbinyBaBcs Ha 0,06-
0,09%, MOpIBHAHO 3 KOHTPOJIEM, a MPHU JABOXPA30BOMY BHECEHHI MIKPOJ00OpHBa
Exonmuct Mono Hunk y ¢azy 5-7 ta 10-12 nuctkiB Ha 0,07-0,15%. HaiiOinbury
npubaBKy 3a 11i€i 0OpoOkM oTpuMmaHO Ha cepeaHbocturiomy Tiopumi DKC 3511
(®AO 330) - 0,14%.

BMmicT kpoxmanio y 3epHI 3MIHIOBaBCS JIENIO0 MEHIIOK MIPOIO, TOPIBHSIHO 3
oi1koM. Ha KoHTpoJI1, B cepeiHbOMY IO BCIX JIOCHIIKYBaHUX T1Opuaax, Horo

BMICT ckinaB 73,79-74,51%. 3a ymoB 3acTocyBaHHsA MikpojaoOpuBa Exonuct
Mono IluHK [maHWi TIOKAa3HWK 3alIMIIaBCS HE3MIHHMM a00 13 HE3HAYHUM
3MEHIIEHHSIM. BMICT KpoXMalio y 3epHi Ha KOHTpoJii OyB HalBUIIUM Yy Ti0puay DKC
3511 (®AO 330) — 74,51%, y Toil yac, KOJW B IHIIUX TiOpuUgax HOTO BMICT
KOJIMBA€EThCS y Mexkax Bix 73,79 no 74,49%.

VY cepennbomy, 3a pOKH JOCTIIKEHb, B 3€pHI KYKYpyA3UW Ha KOHTPOJ OyIio
3,52-3,83% xkupy, MdaHMM TIOKQ3HMK 3MEHIIYBaBCS 3alIeXHO BiJl 00poOKHU
MmikpogoopuBom Exomrct Mono Lunk y Bcix riopuais Ha 0,01-0,20%.

Tak, 3a BHECEHHS JAHOTO MIKpojoOpuBa y ¢azy 5-7 JUCTKIB KYKypyI3H, B
CEpPEIHbOMY 3a POKH JOCHIKEHb, BMICT KUPY OyB MaKCUMaJIbHUM Y
cepeaapopanuboro riopuaxy DKC 3476 (DAO 260) i ckmaB 3,49%. V iHmmx
riopuaiB BiH craHoBuB, BianoBigHo DKC 2971 (®AO 200) — 3,46% Ta DKC 3511
(®AO 330) —3,24%
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Tabnuys 3
Bnuime nozakopeHeBux IMiZKUBJIeHb MikpoaoopuBoM Exonuct MoHo

I{MHK HAa MOKAa3HUKHU SIKOCTi 3epHa ridpuaiB KyKypyasu,
(cepenne 3a 2019-2020 pp.), %

I'6pun Bapiant nocminy BMICT Buier Buicr
OLIKY KpOXMaJIto KUPY
Kontpons (6e3 miKuBIeHb) 9,28 73,79 3,52
[limkuBnenns y ¢asy 5-7 JIUCTKIB
DKC 2971 (®AO|kykypyas3u Exoauct Mono [{unk 9,37 73,35 3:46
200) pannbocturmuit  |ITimkusnenus y ¢azy 5-7 ta 10-12
IMCTKIB KyKypya3u Ekomuct Mono| 9,43 73,58 3,48
Iunx
Kontpons (6e3 miK1UBIeHb) 10,60 74,49 3,69
[limxuBnenns y ¢aszy 5-7 IUCTKIB
DKC 3476 (®AO|kykypyasu Exomuct Mono [unk 10,66 74,37 3:49
260) cepennpopanHiii |ITimxuBnenus y ¢dasy 5-7 ta 10-12
JTUCTKIB KyKypym3u Exommer Mono| 10,67 74,37 3,47
IMunk
KonTtposs (0e3 mipKuBiIeHb) 10,36 74,51 3,33
DKC 3511 (QAQ|IIVPKMBICHHA y dasy 5-7 JMCTKIB| ) 4 74,26 3,24
330) KYKypyA3u Exomct Mono [{unk
CepIHBOCTHIIIH HIIL)KI/‘IB.HGHHSI y ¢azy 5-7 ta 10-12
nucTKiB Kykypym3u Exkomucr Mowo| 10,50 74,20 3,20
Iunk

Lorcepeno: cghopmosano Ha 0CHOGI 81ACHUX OOCNIONHCEHD.

[TpoananizyBaBIy OTpUMaHHI JaHi, MOKHAa 3POOUTH BUCHOBOK, IO T1OpUIHUIA
CKJIaJ, Ta OONPUCKYBAHHS POCIMH KyKypyI3u MikpogoOpuBom Exonmct Mono Lunk
HEOJHO3HAYHO BIUTMHYJIO Ha MOKA3HUKH SKOCTI 3€pHA, 3€JE€HOI MacH, KOPMOBOIO U
SHePreTUYHOIO IIIHHICTIO KyKypyA3a (aKTUIHO HE Ma€ coO1 pIBHUX 1 € HE3aMIHHOIO Y
KOPMOBHX pauioHax Jyisi XyAo0u, oco0imuBo cBUHEH Ta ntuui [ 1, 3].

3actocyBanHg MikpoaoopuBa Exomuct Mono Hunk 3a mepiong 2019-2020 pp.
JOCTI/DKEHh Ha TOCIBaX KYKYpYI3W TMO3WTHBHO BIUTMHYJO Ha PICT Ta PO3BUTOK
pOCIIMH 1, SK HaciiAoK, Ha QopmyBaHHs ypoxkatro. Tak, He 3aleXHO BIJ
CKOPOCTHUIJIOCTI Ti0OpuaiB, MikpoaoopuBo Exomucr Mono Ilunk 30inib1ryBasio
YpOKalHICTh 3epHa Ti0puiB Kykypya3u Ha 0,5-1,4 T/ra 3 mpupOCTOM YpOKalHOCTI
2,5-9,3% (tabm. 4).

[TopiBHIOIOYM POKH JTOCIIKEHBb 332 YPOXKaWHICTIO 3epHA JOCIIHKYBaHUX TiOpHIIB
KyKYpY/3u TOTPIOHO BiAMITHTH 30UTBIIICHHS PiBHS yposkaitHocTi y 2019 pori Ha ycix
BapiaHTax, 30KpeMa B I pik BOHA KolMBajgach B Mexax 7,5-12,3 T/ra, B TOM e dac B
2020 porri 3a paxyHOK CTPECOBUX YMOB BEreTailii, 30KkpeMa 3a BOJIOrO 3a0e3MeYeHHIM
CHOCTEPIraJiocss 3HMKEHHS YPOXKAWHOCTI JOCHIPKYBAaHUX TIOpUIIB HE 3aJI€KHO Bij
M03aKOPEHEBUX MIKUBICHB (5,7-8,5 T/Ta).
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Tabnuys 4
YpoxaiiHicTh riOpuaiB KyKypy/a3H 3aJ1€:KHO Bi/l M03aKOpEeHEeBUX
NiZKUBJIeHb, T/Ta (32 2019-2020 pp.)

YporkaltHiCTh 3epHa
) ) . Cepenne
['i6pun (paxrop A) Bapiant nocniny (daktop B) 2019p. 2020p. | 3 2019-
2020 pp.
KouTposib (6€3 mipKHUBIICHb) 7,5 5,7 6,6
[Tlipxkunennss y ¢azy 5-7
DKC 2971 (PAO 200) JUCTKIB  KyKypym3u Ekomuct 8,2 6,1 7,2
. Momno [unk
PaHHBOCTUTITUIA :
[TimxuBnenns y ¢azy 5-7 ta 10-
12 muctkiB kykypyma3u Exomnucr 8,6 6.4 7,5
Momno [unk
KoHTposs (6€3 HiKUBIICHb) 10,6 6,9 8,8
[limkuBnenns y  dazy 5-7
DKC 3476 (®AO  260) JUCTKIB  KyKypyasu Exommcr 11,2 73 9,3
" Mono Hunak
CepeHbOPAHHIN :
[Timxusnenns y dasy 5-7 ta 10-
12 muctkiB kykypya3u Exomnucr 11,7 7,8 9,8
Momno [unk
KoHTpoJ1b (6€3 MiKUBIIEHB) 10,9 7,1 9,0
[limxuBnenns y  dazy 5-7
DKC 3511 (DPAO 330) JUCTKIB  KyKypym3u Ekomuct 12,0 8,2 10,1
N Momno [unk
CepeTHbOCTHI NI -
[limxuBnenns y ¢azy 5-7 ta 10-
12 muctkiB Kykypyasu Exommer 12,3 8,5 10,4
Mono [uak
HIP 5
A 0,28 0,18 B
B 0,23 0,33
AB 0,34 0,35

Lorcepeno: cghopmosano Ha 0CHOBI 81ACHUX OOCNIONHCEHD.

[IpoBeneHHs: 0IHOPA30BOTO MO3aKOPEHEBOTO MIIHKUBIECHHS MiKpo00puBoM Exonuct
Mono Ilunk y a3y 5-7 JNHMCTKIB KyKypyJ3u 3a0e3Meunsio 3pOCTaHHS pPIBHS
ypOXKANHOCT1 JOCIIJKYBAaHUX TIOpHIIB 1 B CEPEHHOMY 3a JBa POKM BOHA CKJaja:
DKC 2971 (®AO 200) — 7,2 1/ra, DKC 3476 (®AO 260) — 9,3 1/ra Ta DKC 3511
(®AO 330) - 10,1 T/ra.

HaiiBume 3Ha4YeHHS YpOXKAWHOCTI JOCHIKYBaHMX TiOpUIIB KYKYpYI3H
OTPHMMAaHO 32 IBOPA30BOT0 BHECEHHS Mikpo1oopuBa Exonmuct Mono lunk y daszy 5-7
ta 10-12 nuCTKIB KyKypyJ3d, 1 B CEpeHhOMY 3a JiBa poku BoHa craHoBuia: DKC
2971 (®AO 200) — 7,5 1/ra, DKC 3476 (PAO 260) — 9,8 1/ra Ta DKC 3511 (PAO
330) — 10,4 1/ra, Toal K HA KOHTPOJIl YPOKalWHICTh OyJia HAHM)KYOIO 1 CTAHOBHJIA
DKC 2971 (®AO 200) — 6,6 t/ra, DKC 3476 (PAO 260) — 8,8 t/ra Ta DKC 3511
(®AO 330) - 9,0 1/ra.
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OTxe, Ha piBEHb MPOAYKTHUBHOCTI JOCIII)KYBaHUX T1OpHJIIB ICTOTHO BILIMBAJIA
rpyna CTUIJIOCTI TiOpuay, KJIIMAaTUYHI YMOBH POKY Ta MPOBEACHHS MO3aKOPEHEBUX
nipKUBIeHb  MikpoaoOpuBoMm  Exomuer  Mono  Iunk. ToOTo  MOBHICTIO
HATBEPKYIOTHCS JIaHl HAYKOBOI JITEPATYPH MPO BAXKIMUBICTD IS KYKYPYA3U TaKOTO
MIKpOEJIEMEHTY SK I[UHK.

Ha pa3i exoHomiko-eHepreTnyHa e(h)eKTHBHICTh BUPOIIYBaHHS KYKYypy/3u HaOyBasia
NEepIIOYEepProBOro  3HAYEHHs, SK  OAMH 3  HaWBOKIMBIIIMX  YMHHHKIB
KOHKYPEHTOCHPOMOXKHOCTI.  JIoOip  €KOHOMIYHMX  BapiaHTIB  TEXHOJIOTII, IO
3a0€3MeUyI0Th OKYIHICTh 3aTpay€HUX PEeCypciB 3 MaKCHUMalIbHOI e()EeKTUBHICTIO,
MOTPIOHO PO3POOIATH HA OCHOBI OIIIHKK PE3YJIbTaTIB IOCIIIKEHb Ta BCEOIYHOTO aHAIIIZY
OKpeMHX OJIOKiB Ta eleMeHTIB TexHonorii. [le 3abe3meunTs 3MEHIICHHS O0CATIB
BUPOOHUIITBA MPOIYKLIIi, MOKPAIIEHHS ii SIKOCTI Ta 3HWKEHHS BUPOOHHYMX BUTPAT.

3 MeTor0 00’€KTUBHOTO OOIPYHTYBAaHHS HAMOUTBIN paIliOHAILHOTO TTOETHAHHS
arpo3axojiiB, Oyja TMpoBeJeHa OIllIHKa EKOHOMIYHOiI €(EeKTUBHOCTI JIOCIIIKYyBaHUX
€JIEMEHTIB TEXHOJIOrli, a caMe — TrIOpUAM PI3HUX TPyN CTUIJIOCTI Ta MIKPOJOOpUBa
Exomict Mono [{uHK, 3 BUKOPHCTaHHSAM HOPMAaTHBHHUX BHUTPAT MaTepialbHO-TEXHIYHUX
PECYpCIB MPY BHPOIIYBaHHI KYKYpY/I3d. 3arajibHi HOpMH BUPOOITKY, IIHU HA PY4HI Ta
MeXaH130BaH1 poOOTH MPUHUMATK BIAMOBIAHO 10 PEKOMEHIOBAaHUX HOPMATHBIB IS
BUpOOHUIITBA. Po3paxyHKamu CTPYKTypd BHPOOHMYMX BHUTPAT JIOBEJCHO, IO MpH
BunpoiryBanHi riopuny kykypymu DKC 3511 (®AO 330) B ymoBax rocromapcTBa
MaKCHMaJbHUX BUTpAT TMOTPEOYIOTh BaplaHTH 13 TPOBEJCHHSM I03aKOPEHEBOTO
IDKUBJICHHS — Ha 1X 4acTKy mpunanae BiamoriaHo 0,5 ta 1,0% Big 3araJbHUAX MPSMHUX
BUPOOHUYMX BUTpAT (TabII. 5).

Tabnuys 5
ExonomiuHa edeKTHBHICTH BUPOLIYBAHHSA riOpUIy
kykypya3u DKC 3511 (®AO 330) 3aJ1e2kHO BiJ mMo3aKOpeHEBUX
NiZKUBJIeHb, (cepenHe 3a 2019-2020)

Bapiant nocmimy
[Moka3HuKH Kontpons | [Timxuenenns y ¢azy 5- | [limxusnenns y gazy 5-7 ta
(Ge3 7 IMCTKIB KyKypyI3U 10-12 AUCTKIB KYKypY/I3H
mipkuBieHp) | Exomuct Mono [unk Exomucr Mono [{unak

Bpoxaiinicts, T/ra 9,0 10,1 10,4

Bapricts | T HaciHHS, TPH. 5550 5550 5550
Bapricts npoyKiiii, TpH. 49950 56055 57720
BupoGHuyi 3aTpaty, IpH. 15750 16030 16280
CoGiBapricTth 1 11 mpoyKiIii, TpH. 175,0 158,7 156,5
YMOBHO yncTHIA TPHOYTOK, TPH. 34200 40025 41440
PiBens penTabenbHOCTI, Y. 217,1 249.7 254.5

Lorcepeno: cghopmosano Ha 0CHOBI 81ACHUX OOCNIONHCEHD.

[IpoBeneHrM aHaIi30M BCTAHOBJICHO, IO BapTiCTh OTPUMAHOI MPOAYKIIT TpU
BUPOIIYBaHHI KYKYpPY/J3U 3MIHIOETBCSI 3 TaKOIO K 3aKOHOMIPHICTIO, SIK 1 BPOXKalHICTh
KyJbTypu (Tabm. 5). Po3paxyHkyn eKOHOMIYHOI €(DEKTHBHOCTI BHUPOIIYBaHHS TiOpHITy
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kykypymsu DKC 3511 (®AO 330) npoBonmnu 3a wiHamu, siki copmyBaiuch Ha 01
#O0BTHs 2020 poKy.

3a pe3ynbTaTaMd aHali3y EKOHOMIYHMX IIOKa3HHWKIB BHUPOIIYBaHHS T1OpUIy
kykypymu DKC 3511 (®AO 330) naiibinbina BapTicTh BaJIOBOI MpoAyKiii 3 1 ra —
41,44 Tuc. tpH./ra — Oyla ojepkaHa Ha BapiaHTI 13 JBOPA30BUM BHECEHHSM
MmikpogoopuBa Exomuct Mono [usk y dazy 5-7 ta 10-12 nuctkiB kykypym3u. Ha misomy
BapiaHTI TakoX OyJjia BCTAHOBJIEHA HaWMeHIa coOIBapTICTh 3epHa — 156,5 rpH/iI.
[TincymMKoBHI TMOKa3HUK €KOHOMIYHOI €(eKTHMBHOCTI — PIBEHb PEHTA0ENIBbHOCTI — TpHU
1IbOMY OyB HaWBUINWH 1 cTaHOBUB 254,5 %.

BucHoBKM | TmepCHeKTHMBH MNOJAJBIIMX  JAOCHiAXKeHb. JlochimKeHHs
010710T19HOTO, MOP(OIOTIYHOTO CTaHy MOCIBIB JO3BOJWIM BUSBUTH OCHOBHI YMOBHU
dopMyBaHHS TMPOAYKTHUBHOCTI KyJIbTypU Ta Ha IX OCHOBI 3pOOHTH HACTYIHI
BHUCHOBKHU:

- IPUPICT BUCOTU POCIIMH MiJi 4Yac UBITIHHSA BOJOTEW 3aBISKH 3aCTOCYBaHHIO
M03aKOpeHeBOTo MiypkuBIeHHs (y (a3t 5-7 nuctkiB) MikpogoopuBom Exonuct Moo
[unk cranoBus 7,0-14,0 cm, a 'y ¢aszi 5-7 ta 10-12 nuctkiB — 11-18 cm, BiAHOCHO 10
KoHTpouro. HalOunbmumii mpupict BUcoTH pociut (11-18 cMm) BigMideHO Ha BapiaHTax
13 IBOPA30BUM I103aKOPEHEBUM M1HKUBICHHSAM KYKYpyA3u Mikpoaoopusom Exonuct
Momno Iunk, BianosigHo s riopungy DKC 2971 (DAO 200) — 18,0 cm, DKC 3476
(D®AO 260) — 13 cm ra DKC 3511 (®AO 330) — 11,0 cm.

- HallBUIIla BUCOTA KPIIJICHHS KayaHIB BCTAHOBJICHA Ha BapiaHTaxX Jie MIPOBOIIIH
JBOpa3oBe BHeceHHs MikponobpuBa Exomuct Moo Hubk y ¢azy 5-7 ta 10-12
mucTkiB Kykypym3u: DKC 2971 (®AO 200) — 79 cm, DKC 3476 (DAO 260) — 92 cm
ta DKC 3511 (®AO 330) — 95 cm.

- 3a BHeceHHs Mikpoaoopusa Exonrict Mono Lunk y ¢a3y 5-7 ta 10-12 nuctkis
KYKYpY/ZI31 OTpUMaHe HalBHIIE 3HaUeHHA T0oBxkuHU KayaHa: DKC 2971 (®AO 200) —
22,0 cm, DKC 3476 (®AO 260) — 25,2 cm ta DKC 3511 (®AO 330) — 26,0 cMm. Kpim
TOTO JIBOpA30BE I0O3aKOPEHEBE IIKUBIICHHS Ha BCIX JOCHIIKYBaHUX TiOpumax
30utbmyBasio Macy 1000 3epen Ha 7,5-12,4%, Bmict Oinky Ha 0,07-0,15%,
3HIKYBaJo BMICT kupy Ha 0,01-0,20% mopiBHAHO 3 KOHTPOJIEM.

- HaWBWIINE 3HAYCHHS YPOXKAMHOCTI JOCHIKYBAaHUX TiOpUIIB KYKYpYI3H
OTPUMAaHO 3a IBOPA30BOr0 BHECEHHS MiKpoaoOopuBa Exonuct Mono [usk y dazy 5-7
ta 10-12 nUCTKIB KyKypyJ3d, 1 B CEpeIHbOMY 3a JBa poku BoHa craHoBuia: DKC
2971 (®AO 200) — 7,5 1/ra, DKC 3476 (DAO 260) — 9,8 1/ra Ta DKC 3511 (PAO
330) — 10,4 1/ra, Toai K HA KOHTPOJI ypoKaiiHiCTh cTaHOBUJIA 6,6; 8,8 Ta 9,0 T/ra,
BIJITTOBITHO.

- 3a pe3yJibTaTaMH aHali3y EKOHOMIYHMX IIOKAa3HUKIB BHUPOLIYBaHHA T1OpUILy
kykypyasu DKC 3511 (®AO 330), HaifOuibia BapTICTh BaJIOBOI MpoayKuii 3 1 ra —
41,44 Tuc. tpH./ra — Oyna ojaepXaHa Ha BapiaHTi 13 JBOPAa30BUM BHECCHHSIM
MmikponoopuBa Exomrcr Mono Ilubk y ¢aszy 5-7 ta 10-12 nucTkiB KyKypyI3u,
BCTAHOBJIEHa HaliMeHIIa coOiBapTicTh 3epHa — 156,5 rpu/u. IlincyMKoBHA MOKa3HUK
€KOHOMIYHOI €(DEKTUBHOCTI — PIBEHb PEHTA0ETBHOCTI — P LIboMy OyB 254,5 %.
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AHHOTAIIHA

POJIb BHEKOPHEBBIX ITOJJKOPMOK B COBPEMEHHOH
TEXHOJIOTHH BBIPAIITUBAHHA 3EPHOBOH KYKYPY3bI

B cmamve npeocmasnenvi pezynomamul usyueHusi GIUAHUS BHEKOPHEBbIX
HOOKOPMOK Mukpoyoobdpenuem Exonucm Mono L{blHk Ha KOoMnaeKc XO3AUCMBeHHO-
YEHHBIX NPUSHAKO8 U YPOUCAUHOCMb 2UOPUO08 KYKYPY3bl PA3TUYHBIX 2PYNH
cnenocmu.  Ilposedenuem  uccnedosanuii — npeodycMampuganrocb  UsyueHue
3A6UCUMOCU  CPOKO8  NpPOBEOeHUs]  BHEKOPHEBbIX NOOKOPMOK  OM  YPOBHS
ypoorcavunocmu Kykypy3sol. Ilonesvie ucciedosanus 3axkiaovl8aniucy Ha NPOMIAACEHUU
2019-2020 22. na onvimHoM noje Kageopvl pacmeHuesoocmed, Ccenekyuu u
buosnepeemuueckux xyaomyp I'Il OX «Kopoenesckoen UK HAAH Bunnuyxoeco
HAYUOHANbHO20 azpapHo2o yHusepcumema. llouea onvimnozo yuacmka — memHo-
cepas,  Xapakmepuzyemcs — CleOVIOWUMU — ASPOXUMUYECKUMU — NOKA3ZAMEAMU.
cooepoicanue eymyca — 3,27%, obecneuenue azomom (no memoody Kopugunoa)
Hu3koe — 116 me/ke, noogusicHvimu coeounenusmu gocpopa (no memoody Hupuxosa)
cpeonee — 95 me/ke u kanus evicokoe — 137 me/xe, pH — 6,5. JlgyxghakmopHhwiii onvim
C KYKYPY30U 3aKIA0bl8AIU MemoooM pacujenienHvlx yuacmkos. Hccneoosanus
NPOBOOUNUCL 8 YemblpexKpamHou nosmoprocmu. [locesnas niowade yuacmka 50
M, yuemnas — 25 m’. Ha6miodenus u yuem yposwcas npoeoouii no oGuenpuHamsim
memooukam. IIpoeedenHbIMU UCCIE008AHUAMU YCMAHOBLEHO, YMO HAUOOIbUULL
npupocm evicomul pacmernuti (11-18 cm) u 8bicomsl KpenjieHuss NOYAMKO8 OMMEUEeHO
Ha  eapuaHmax ¢  OBYKDAMHOU  BHEKOPHEBOU  NOOKOPMKOU  KYKYpY3bl
Mmukpoyooopenuem Exonucm Mowno Ilvink. Brecenue muxpoyoobpenus Exonucm

Momno Ieinx 6 ¢azy 5-7 u 10-12 aucmwves KyKypy3vl obecneuusaem 6biCOKOe
sHauenue onunwl novamka: DKC 2971 (DAO 200) — 22,0 cm, DKC 3476 (DAO 260)
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— 25,2 em u DKC 3511 (®AO 330) — 26,0 cm, yseruuueaem maccy 1000 sepen na
7,5-12,4%, cooepoicanue benxa na 0,07-0,15%, crudxcaem codepoicanue dxicupa Ha
0,01-0,20% no cpasnenuro ¢ koHmponaem. Haubonvuiee 3nauenue yposicaiiHocmu
uccnedyemvix  2ubpudo8  KyKypy3bl NOJNYYEHO Npu  O8YKPAMHOM  GHECeHUU
mukpoyooopernus Exonucm Mono Lvink 6 ¢pasy 5-7 u 10-12 nucmuveg KyKypy3wl, u 8
cpeonem 3a 08a 2ooa ona cocmaeisina: DKC 2971 (©AO 200) — 7,5 m/ea, DKC 3476
(DAO 260) — 9,8 m/za u DKC 3511 (DAO 330) — 10,4 m/ea, moeoa kak Ha KOHmMpoJe
ypooicatinocms cocmasnsina 6,6; 8,8 u 9,0 m/za, coomeemcmeenno. Ilo pezyromamam
aHanUu3a IKOHOMUYECKUX noxkazameiei svlpawusanus 2uopuoa kykypysoet DKC 3511
(DAO 330), naubonvwas cmoumocms 6anosou npooykyuu c¢ 1 ea — 41,44 muic.
2pH./2a — ObLIA NONYYeHA HA eapuanme ¢ 08YKPAMHbIM BHECEeHUeM MUKPOYOoOpeHus
Exonucm Mono Ivink 6 ¢azy 5-7 u 10-12 nucmwves KyKypy3vl, VCMAHOGIEHA
HaumeHvwias cebecmoumocms 3epHa — 156,5 epn./y. Hmoeoswli noxazamens
IKOHOMUHECKOU 3PDEeKMUBHOCMU — YPOBEHb PEeHMADEeNbHOCMU — NPpU 3MOM Oblil
gvicokuit. u cocmasnin 254,5%. Cnedosamenvro, nposedenue 6HEKOPHEBbIX
HOOKOPMOK NOBbLUAEM YPOICAUHOCb 2UOPUO08 KYKYPY3bl PA3IUYHLIX 2PYNR
cnenocmu, yayyuiaem Kauecmeo 3epHd o XUMUYECKOMY COCmAasy U Onmumusupyem
3HaueHue X03AUCMBEHHO-YEHHbIX NPUSHAKOS.

Knioueevie cnosa: Kykypyza, 3epHO, MUKPOIIEMEHMDbL,  YPOAICAUHOCD,
BHeKOpHeable NOOKOPMKU, YOOOPeHUsl.

Taon. 5. JTum. 15.

ANNOTATION

ROLE OF ROOT FEEDING IN MODERN TECHNOLOGY OF
CULTIVATING GRAIN CORN

The article presents the results of studying the impact of foliar fertilization with
Ekolist Mono Zinc microfertilizer on the complex of economically valuable traits and
productivity of maize hybrids of different maturity groups. The research has been
conducted for studying the dependence of the timing of foliar fertilization on the level
of productivity of corn.

Field research was established during 2019-2020 in the research field of the
Department of Plant Breeding, Breeding and Bioenergy Crops of SE "Kordelivske"
IC NAANU Vinnytsia National Agrarian University. The soil of the experimental site
- dark gray is characterized by the following agrochemical parameters: humus
content - 3.27%, nitrogen supply (by the method of Cornfield) low - 116 mg / kg of
soil, mobile phosphorus compounds (by Chyrykov method) average - 95 mg / kg of
soil , and high potassium - 137 mg / kg of soil, pH - 6.5. A two-factor experiment with
corn was established by the method of split plots. The study was performed in
quadruplicate. The sown area of the plot is 50 m’, the accounting area is 25 m’.
Observations and crop accounting were performed according to generally accepted
methods. Studies have shown that the largest increase in plant height (11-18 cm) and
the height of attachment of cobs was observed in variants with two foliar feeding of
corn with microfertilizer Ecolist Mono Zinc. Application of Ekolist Mono Zinc
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microfertilizer in the phase of 5-7 and 10-12 corn leaves provides the highest value of
cob length: DKS 2971 (FAO 200) - 22.0 cm, DKS 3476 (FAO 260) - 25.2 cm and
DKS 3511 330) - 26.0 cm, increases the weight of 1000 grains by 7.5-12.4%, protein
content by 0.07-0.15%, reduces the fat content by 0.01-0.20% compared with the
control. The highest value of yield of the studied maize hybrids was obtained by
double application of microfertilizer Ecolist Mono Zinc in the phase of 5-7 and 10-12
leaves of corn, and on average for two years it was: DKS 2971 (FAO 200) - 7.5t/
ha, DKS 3476 (FAO 260) - 9.8 t / ha and DKS 3511 (FAO 330) - 10.4 t / ha, while the
control yield was 6.6; 8.8 and 9.0 t / ha, respectively.

Taking into consideration the results of the analysis of economic indicators of
cultivation of maize hybrid DKS 3511 (FAO 330), the highest value of gross
production per 1 ha - 41.44 thousand UAH / ha - was obtained on the option with
double application of microfertilizer Ecolist Mono Zinc in phase 5-7 and 10-12
leaves of corn, the lowest cost of grain is set - 156.5 UAH / c. The final indicator of
economic efficiency - the level of profitability - was the highest and amounted to
254.5%.

Thus, foliar fertilization increases the yield of maize hybrids of different
maturity groups, improves the quality of grain in terms of chemical composition and
optimizes the value of economically valuable traits.

Key words: corn, grain, microelements, yield, foliar fertilization, fertilizers.

Table. 5. Lit. 15.
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