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MPOAYKTUBHICTH IMIIEHUII O3UMOI (TRITICUM AESTIVUM L.)
3AJIEZXKHO BIJ HOPMU MIHEPAJIbHUX 1OBPHUB
TA IIO3AKOPEHEBOI'O NI KUBJIEHHA MIKPOJOBPUBAMMU

C. 0. 3aeun, O. A. Kosanenko
Tnemumym 3powysanozo 3emaepoocmea HAAH, cmm Haoowinpsinceke, m. Xepcon, 73483, Vkpaina

Haseodeni mpupiuni 0ani egpexmusHocmi 3acmocy8aHHs MIHEPATbHUX 000pU8 ma Nno3aKopeHe8o2o
NIOAHCUBNEHHS MIKPOOOOPUSAMU HAHOBIM MIKPO | Hanomixc 6 nocisax nwenuyi ozumoi (Triticum aestivum
L.), saxy eupowyeanu nicisn coi (Glycine max L.) 6 ymosax spoutenns. Busnaueno onmumanviy 003y azom-
HO20 000pusa ma 6NaU8 MiKpoOOOPUE CIMUMYII0I0UOL Ol HA NOKA3HUKU CIPYKMYPU YPOICAI, YPO*CAUHICTD
ma eKOHOMIUHY eqheKmuHicmb UPOUYBAHHS NULEHUYI O3UMOI HA 3POULYBAHUX 3eMIIAX NIBOHA YKpaiHu.

Bcmanoeneno, wo 6 ymosax 3powsenns niciisi nonepeoHUKa cosi MAKCUMATbHY BPOICAUHICMb 3epHA
8,28 i 8,19 m/2a nuwenuys ozuma copmy Mapis 3abesneuye 3a enecennsi amiaunoi cenimpu Nizg (Ngo 1i0 ne-
peonocieny kynemusayito + Ngy pano HaeecHi) i HACMYNHO20 NO3AKOPEHEB020 MNIONHCUBLEHHS MIKPOOOO-
PpUBOM HaHOBIM MiIKpo, abo Hanomikc. Hatikpawi noxasnuxu exoHomiunoi eghexmuenocmi o0epicaHi npu
enecenni amiaunoi cenimpu 8 003i N1y (Ngo 1ni0 nepeonocisuy rxynomuseayiio + Ngo pano masecni) i 06-
NPUCKYBAHHI NOCIGI8 y KiHYI KYUeHHs MIKPOOOOPUBOM 3i CIMUMYTIOIOHOK OIEI0 HAHOBIM MIKpO, 8 OAHOMY
BUNAOKY YMOGHO uucmutl npubymox cmanosug 23211 eprn/ea npu cobisapmocmi 3epua 2272,23 epu/m i
penmabenvrocmi 126 %. Taxooc epexmusHum Oyno nioACusiIeHHs MIKPOOOOPUBOM HAHOMIKC HA (OHI sHe-
cenns amiaunoi cenimpu y 003i Ny (Ngo ni0 nepeonocieny xymemusayito + Neo pano naeecni) — ymoeHo yuc-

muii npudymox oocsieag 22807 epr/za npu cobisapmocmi zepra 2289,96 epn/m i penmabenvrocmi 124 %.
Kniouosi cnoea: nwenuys ozuma, 0o6puso, MikpoOobpugo, cmpykmypa ypodicaio, YpOdICAuHicmby,

E€KOHOMIUHA ephexmusHicmb.

l'ocTporo mpo0eMor0 ChOTOEHHS € TO-
IIYK 1HHOBAIIMHUX TEXHOJOTIYHHUX PIIICHb IS
3a0e3nedyeHHsT cTabumi3alii BHUPOOHHUIITBA IIPO-
AOYKIii CLIbCBKOTOCTIOAAPCHKUX  KYIBTYp 32
MIHJIMBUX MOTOAHUX YMOB [2, 10].

VY BupilleH1 bOTO MUTAHHS BAXJIMBY POJIb
Bifirpae miBaeHHuit Crten YkpaiHu, 0coOJIMBO
Woro 3pomryBani 3emui [12, 14]. Ha GinbmocTi
IPYHTIB y Li{ 30H1 cepej] eeMEHTIB KUBJICHHS
a30T 3HAXOAUTHCS y nepiomy MiHiMyMi [3]. To-
MY 32 PaxyHOK 3aCTOCYBaHHS a30THUX JOOPUB €
MO>KJIUBICTh OJIEpKaTH MaKCHUMAaJbHUN MPUPICT
YPOXKaHOCTI 3€pHOBHUX KYyJIbTYp. 3TiJHO 3 Ha-
IIUMHU  JIOCITIDKEHHSIMU, BHECEHHS ONITUMAIIbHOT
71034 a30THOTO JJ0OpMBA MiIBUIIYE YPOXKAHHICTh
mmrenurri o3umoi (Triticum aestivum L.) B ymo-
Bax 3pouieHHs Ha 1,2-2,6 T/ra [5].

BecHsaHe miUKUBIIEHHS IIOCIBIB IIIIIEHUIII
03MMOI a30THUMHU JOOpUBaMH B HiBACHHOMY
Creny € onHUM 3 HalOUIbII €(EeKTUBHUX MpPHU-
HOMIB YNpaBIiHHSI POCTOM 1 PO3BUTKOM pOC-
JIUH, TBUIIEHHS YPOKaWHOCTI Ta SIKOCTI 3€pHa.

Indopmanist npo aBTOpiB:

BcraHoBieHo, 10 MIJPKUBIEHHS CTUMYJIIOE
pPOCTOBI TporiecH i 3abe3nedye mpubaBKy BpoO-
xato 3epHa 0,9 1/ra i 6inbiie. Kpamie 1o po6oTy
3poOUTH JI0 BIJIHOBJICHHS BECHSHOI BereTarii —
[0 MEp3JIOTAJIOMY IPYHTY. Y LbOMY BHIIAAKY
POCIIMHM Bifpa3y MICJsl BITHOBJICHHS BereTallii
BUKOPUCTOBYIOTh a30T [JOOpUB, IO CIpHsE
HIBUAKOMY BIJPOCTaHHIO IAroHiB, KOPEHIB 1
CTBOPEHHIO ONTHUMAJIBHOI T'YCTOTH CTEOJIOCTOXO.
Jlo3a a30THOTO TIDKUBIICHHS MOBHHHA CTaHO-
ButH 30—60 Kr/ra a. p. 1 3aJie)XaTu BiA Hepes-
MOCIBHOTO ()OHY KHMBJIEHHS Ta IONEpEeIHUKA
[13].

baratema nOCHIDKEHHSIMH 1 TMPAKTUKOIO
NEepeoBUX TOCIOAAPCTB YCTAHOBJIEHA BaXJIMBa
POJIb MIKPOEJIEMEHTIB Y KUTT1 pociuH [1, 6, 7,
9]. B ocTaHHi pOKH CTBOPEHO PI3HOBUJ MIKPO-
no0prBa Ha OCHOBI KOMIUIEKCOHATIB MeETasiB
(xenatiB). IX BHKOpHMCTAaHHS y BHPOOHHIITBI
3pocTa€, OCKUTBKM BOHHM MalOTh DSJl TIiepeBar
MOPIBHSHO 3 OUIBII TPAAULIHHUMHE — J00pe 3a-
CBOIOIOTHCS POCIIMHAMH Ta 3HAYHO MOKPAIIYIOTh
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CTaH MOCiBiB [4].

[Ipote Bci mepemivyeHi MUTaHHSA HEIOCTaT-
HbO BUBYCHHI IPU BUPOIIYBAHHI MIICHUII O3H-
moi micias coi (Glycine max L.) B ymoBax 3po-
IIICHHSI.

Mema 0ocnidicenna — BU3HAYEHHS OITH-
MaJbHOI HOPMHU BHECEHHSI a30THOTO J0OpHBa Ta
BIUTMBY I03aKOPEHEBOTO Ii/DKUBJICHHS MIiKpO-
NOoOpHBaMHM CTUMYIIOIOYOI Jii HAa EJIEeMEHTH
CTPYKTYPH YPOXKalo, YPOKaMHICTh 1 EKOHOMIYHY
e(EeKTHBHICTh BUPOILYBAHHS IMIIEHHI O3MMOI
micys coi Ha 3PONIYBAaHHMX 3eMIISIX MIBIHS YK-
paiHu.

Mamepianu ma memoou 00CaiOHCEHHA.
Hocnign Oynu 3akiajneHi Ha moysix [HCTHTYTY
3porryBaHoro 3emiiepooctsa HAAH y 2015/16,
2016/17 1 2017/18 pp. 3a cxeMo010, HaBEJCHOIO B
tabmumi 1. Jlocnin nBodakropumid, ae akrop
A — ¢on azorHoro xwuneHHs, ¢akrop B —
MIKpOJ0OpHBa 31 CTUMYIIOIOYOIO /11€10: HAHOBIT
MIKpo i HaHOMiKC. IpyHT HocCiiaHOrO mosust TeM-
HO-KaIlITAHOBHI CEPEIHhOCYTIIMHKOBUH CIIa0KO-
COJIOHITFOBATHH 3 BMiCTOM TyMycy 2,3 %, Iiib-

Hictio 1,37 r/cm?, Bonorictio B’ssHeHHs 9,1 %,
HaiiMeHmoo Bosioroemuictio 20,3 %. Hocmia-
JKEHHSI TIPOBOJMIIUCH 3 copToM Mapis. Ilome-
pennuk — cos. Ilepen ciBOOO B OpHOMY Iapi
MicTuiiock: HiTpariB — 7,9-15,1 mr, P,0s5 — 53,8—
82,4, KoO — 281-323 mr Ha 1 xr rpynty. Ilix
MEPENOCiBHY KYIbTHBAIIIO 3aJ€KHO BiJ Bapi-
aHTy JOCHiy BHOCWIHM aMiadyHy CEIIiTPY B J103aX
N3o 1 Ngo Ta paHO HaBECHI y BUIJISAJI ITiJKHB-
neHHs N3p 1 Ngo. MikpogoOpuBa CTUMYITIOFOYOT
nii (HaHOBIT MIKpoO, 2 1/ra i HaHOMIKC, 2 JI/Ta)
BUKOPUCTOBYBJIM Yy BUIJISAL I03aKOPEHEBOTO
i/PKUBIICHHS B (ha3i KYIICHHSI.

HanoBit — HOBa J1iHIS TO3aKOPEHEBUX J00-
puB kKommaHii «Agrovit Group» Ha OCHOBI YyHi-
KaJIbHOTO akTUBHOro KoMiuiekcy «NANO-AC-
TIV», mo wmictuth xenatyrounid areHT EJITA,
KOMIUIEKC TOPMOHAIbHHUX, CTUMYIIOIOYUX, aH-
TUCTPECOBUX, TYMIHOBHX PEYOBHH Ta YHIKajb-
HUM O6araToyHKIIOHAIBHUN MPUIXIAY, IO yT-
pUMy€e Ta TPOJIOHTOBAHO TIOCTA4Ya€ B KIITHHU
POCIIMH €JEeMEHTU >KHUBIIEHHS MoHajd 14 nHiB.
Ck1aoBUMH HaHOBIT Mikpo € 51 /1 azory (N),

1. Ilokaznuku cmpykmypu ypocaro RuleHuYyi 03umoi 3a1e4cHo 6i0 003U MiHepaIbHUX 000pue
i nidsrcuenenns mikpoooopusamu (cepeone 3a 2016-2018 pp.)

[IpoayxTus- Kinbkicts Maca Maca
Hopwma mo6pusa
(A) HUX CTC62€J], 3epeH 3epHa 1000 3epeH,
IIT./M y KOJIOCI, IIT. | 3 KOJOCY, T r
bes mikponobpusa (B)
Awmiauna cemitpa Ngg (N3 iz mepemo- 544 29 120 421
CiBHY KyJbTHBaIi0 + N3p paHo HaBecHi) ' '
Awmiauna cemitpa Noo (N3 i mepero- 586 29 1,23 42,2
ciBHY KynbTHBaIio + Ngy paHo HaBecHi)
Awmiauna cemitpa N1y (Neo Imix iepemo- 630 29 1,22 41,9
CiBHY KyJibTHBaIli0 + Ngy paHO HaBecHi)
Mikpo100prBO HAHOBIT MIKPO 31 CTUMYITIOI0YOIO fiero (B)
Awmiauna cenitpa Ngo (N3o iz nepearo- 566 29 1,22 42,3
CiBHY KyJbTHBaIli0 + N3y paHo HaBecHi)
Awmiauna cemitpa Ngg (N3 i mepermo- 600 30 1,26 42,5
ciBHY KyabTHBaiito + Ngy paHo HaBecHi)
Awmiauna cemitpa N (Ngo iz mepero- 645 31 1,29 425
CiBHY KyJbTHBaIli0 + Ngy paHo HaBecHi)
MikpomoOpHBO HAHOMIKC 31 CTUMYIIOIOUOI0 Jicto (B)
Awmiauna cemitpa Ngo (N3 g mepeamo- 575 28 1,19 42,7
CiBHY KyJbTHBalio0 + N3p paHo HaBecHi)
Awmiauna cemitpa Ngg (N3 mi mepermo- 606 29 1,25 42,9
CiBHY KyJbTHBaIli0 + Ngy paHO HaBeCHi)
Awmiauna cemitpa Nyy (Neo i mepemmno- 645 31 1,29 42,0
ciBHY KyJbTHBali0 + Ngo paHo HaBecHi)
N+5. 600 + 27 29+0,8 1,24+0,03 | 42,3+0,2
V., % 5,92 3,44 2,92 0,78

3epnosi kynomypu, Tom 2, Ne 2, 2018. C. 252-260

https://doi.org/10.31867/2523-4544/0033 253



58 r/n maruiro (MgO), 50 r/x cipku (S), 6,5 /0
oopy (B), 6,5 v/n mini (Cu), 7,7 r/n 3aniza (Fe),
12,0 r/n mapranimo (Mn), 0,04 r/n moniOaeHy
(Mo), 6,4 r/n muuky (Zn), a TakoX COIi Ty-
MIHOBUX KHCJIOT, aMiHOKHCIIOTH, (HITOTOPMOHHU
[16].

Hanomikc — BOJOPO3YMHHHUI KOMILIEKC
OpraHiuyHO 3B'I3aHUX XeEJaTOBAaHUX MIiKpoele-
MmeHTiB 3amiza 12,4 v/n (Fe), 12,0 r/n mapranio
(Mn), 5,2 v/n iuHKy (Zn), 12,5 v/n miai (Cu), 0,1
r/n xkobanety (Co), 2,4 r/n 60py (B), 0,2 1/n
Monioneny (Mo), 9,6 r/n maraito (Mg), 48,0 /i
aminy (N), 12,0 r/n kamito (K20), 28,8 1/n
cynbdary (SO4) 3 106aBKOIO MPUPOTHUX «EHEP-
TeTUYHUX» KUCIOT (SIHTApHO1, I0Iy4HO1, BUHHOT
Ta JJUMOHHOT) 1 iXHIX 010JIOT1YHO aKTUBHHUX I10-
X1IHUX (CyKIIMHATIB, MaJIaTiB, TApTPaTiB 1 IUT-
paris) [11].

TexHooTisl BUPOITYBaHHS MIIEHHIII B A0C-
JiAl, 32 BUKJIIOUEHHSM JOCIHIIKYBaHUX (haKTo-
piB, Oyna 3arabHONPUIHSTOIO ISl 3POITyBaHUX
3emenb miaeHHoro Cremy Yikpainu [12-13].

Haciaag nmenuni o3umoi copty Mapis,
0 CTBOpeHU# B [HCTUTYTI 3pOIIyBaHOTO 3eM-
nepoOcTBa 1 3aHeceHwid a0 Peectpy copriB
POCTUH, NPUIATHUX JUIA MOIIMPEHHS B YKpaiHi
Ha 2013 p., BuciBasu ciBankorwo CH-16 3Buyaii-
HUM PSAKOBUM CIOCOOOM 3 IIUPUHOIO MiX-
pagns 15 cM B omrumanbHi crpokm: y 2015 i
2017 pp. — 26 Bepecns, a B 2016 p. — 23 Bepec-
Hsa. Hopma BHCiIBY cTaHOBWIIA S5 MJTH CXOXKHX Ha-
CiHUH/TA.

3a arpoMeTeopoIOTIYHUMU YMOBaMU POKH
JOCHIUKeHHsT pisHUIUCh: 2016 p. — BUsABHBCA
cepeanboBosorum, 2017 p. — cepeaHbOCYXUM,
2018 p. — cyxum. Tomy B 2015/16 p. OyB mpo-
BEJICHUH JIMILE OJIMH BOJIOTO3apsAAKOBUN IOJIUB
HOpMoto 500 M/ra, B 2016/2017 p. — siBa Bere-
TaliiHi MOJMBHU 3arajbHOI0 HOpMo 800 M°/ra,
a B 2017/2018 p. — Tpu BererauiiiHi MOJMUBU 3a-
rajlbHOX0 HopMoto 1350 M>/ra.

JlocmiKeHHsT TIPOBOAMIINCH 32 METOIUY-
HUMH pEKOMEHIALIAMU [HCTUTYTY 3pOIIyBaHOTO
3emsiepodctBa 2014 p. [8]. IloBTOpHicTs 3-pa-
3oBa. IlociBHa mnoma ainsHkua 25,0 M2, 00J11-
koBa — 20,6 M2,

30upanHs i 00JiK BpoXkaro 3IHCHIOBAIN
npsIMAM ~ KOMOAHYBaHHSIM, BHUKOPHUCTOBYIOUH
koMmOaitH “Sampo-130”. [lani Bpoxkawo 3epHa
MPUBOIIIIN 10 CTaHAapTHOI BojorocTi Ta 100 %
YHCTOTH 1 MiJaBAIM MaTeMaTU4yHi o0pobmi 3
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BUKOPUCTAHHSM TEPCOHATBHOIO KOMII IOTEpa
[15].

Pesynomamu  0ocnioxyncenna. 3a pe3yiib-
taramu Aociimkeas 2016-2018 pp. BcTtaHOBIIE-
HO, WIO 332 BUPOLIYBAaHHS MIIEHUII O3MMOI IIic-
75 col B yMOBax 3pOILIEHHS, BHECEHHS DPI3HUX
JI03 @30THOTO JOOpHBA IMO3UTUBHO BIUIMBAJIO HA
MOKa3HUKH CTPYKTYpPH BpoXkaio 3epHa. Tak, B
pasi BHeCeHHs amiauHOl cemiTpu 'y 1031 Neo (N3o
IiJT IEPEeANOCiBHY KyabTHBaIio + N3p paHO Ha-
BeCHI) B cepeaHboMy (opmyBanock 544 mpo-
JTYKTUBHHUX creGen/m?, 29 3epHHUH y KOJIOCI, iX-
Hs Maca cranoBwia 1,20 r, a maca 1000 3epen —
42,1 r (auB. Tabiu. 1). BHecenHs amiauHoi cemiT-
pu y no3ax Ngg (N3p mig mepennociBHy Kyiib-
tuBaiiro + Ngy pano HaBecHi) Ta N1z (Neo miz
NEepeAnociBHy KyibTHBaLilo + Ngy paHO Ha-
BECH1) 3HAYHO MOKPAIIyBaJIO 111 MOKA3HUKH.

VY cepenmHbOMy 3a TpPH POKM HaAHOLIBIILY
KUIBKICTh MPOAYKTUBHUX cTeben (630 I_HT./MZ)
MIICHAIS 03MMa yTBOPHJIA 332 BHECCHHS amiad-
HOi cemitpu B 1031 Nipo (Ngo i mepeanociBuy
KyJbTHBaIi0 + Ngo paHO HaBEeCHi). 3a BHECEHHS
Noo (N3p mig mepennociBHy KyabTHBaIi0 + Ngo
paHO HaBECHi) MPOAYKTHUBHHUX cTeben cdopmy-
Bajiocsa 586 IJ_IT./MZ, mo Ha 44 mr. /M MEHIIIE,
HiK y BapianTi 3 BHeceHHSIM Nipo (Neo mig me-
peanociBHy kynbTuBalito + Ngy paHO HaBec-
Hi), ame Ha 42 wT./m? OlbIle, HIK Ha JIISHKAX
3 BHeceHHsIM Ngo (N3 mmig mepennociBHy Kylib-
TuBaIliio + N3y paHO HaBECHI).

3a TpU POKH JIOCIIIKEHb KUIBKICTh 3€peH y
KOJIOC1 B CepelHbOMY Oyjia OJHAKOBOIO Ha BCIX
dboHax a30THOTO yAOOpEeHHs, a Maca 3epHa 3
oanoro konocy (1,23 r) ta maca 1000 3epen
(42,2 1) xapakTepu3yBaJUCh BULIMMH MOKa3HU-
kamu 3a BHeceHHs Ngg (N3p mia mepeamnociBHy
KynbTuBaILio + Ngy paHo HaBecHi). Pazom 3 Tum
y BapiaHTi Nigo (Ngo i mepeanociBHy KyJIbTH-
Bailito + Ngp paHO HaBECH1) OJIepKAaHO MEHIITY Ha
0,2-0,3 r macy 1000 3epen — 41,9 r. Ane B 1150-
My BaplaHTl NOPIBHAHO 3 IHIIMMH OJEpKaHO
OUTbIIMM MPOXYKTUBHUHM crebsocTid. TobTo
3017IBIIEHHS TYCTOTH MPOIYKTHUBHOTO CTE0I0-
CTOI0 MOXE€ MPHU3BOAUTU JO 3MEHIICHHS Macu
1000 3epeH.

[To3akopeHeBe MiPKUBICHHS MIKpOA0OpH-
BaMU HaHOBIT MIKPO 1 HAHOMIKC MO3UTHBHO
BIUIMBA€ Ha MPOJYKTUBHUN CTEOJOCTIH — Kijib-
KICTb POCJIMH Ha OJMHUII IUIONII 30UIbIIY€ETHCS
BiamoBigHo Ha 14-22 1 15-31 mr./M® Ta 566—
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645 i 575-645 mt./mM°. [HuIi MOKA3HUKH CTPYK-
TYpH BPOXKal0 TaKOX TMOKPAIIYIOThCS: KUIBKICTh
3epeH y Kkosoci jgocsrae 29-31 mr. (HaHOBIT
Mikpo) i 28-31 mT. (HaHOMIKC), Maca 3epHa 3
omHoro komocy — 1,22-1,29 i 1,19-1,29 r ta
maca 1000 3epen — 42,3-42,5 1 42,0-42,9 r nipo-
™ Bignosiguo 29 mr., 1,20-1,23 1141,9-422 r
y BapiaHTax 0e3 BHECEHHS MiKpOJI0OpUB.

VY cepennpomy 3a 20162018 pp. Haiikpa-
e TIO€JHAHHS MMOKA3HUKIB CTPYKTYPH BPOKAIO
3epHa 3a0e3MmeuyeThbes IPH 3aCTOCYBaHHI MIKpO-
NOOpUB 31 CTUMYJIIOIOYOIO JIi€I0 HAa (POHI a30THO-
ro sxuBJieHHs N1 (Ngo Imi mepeanociBHy Kyiib-
tuBarlito + Ngo pano HaBecHi). Ha ¢oni Ny 1o-
3aKOpEHEBE MiPKUBJICHHS POCJIMH MIICHUI 03H-
MO1 MIKpOJ0OpHBaMH HAHOBIT MIKpPO 1 HAHOMIKC
3YMOBJIIOBAJIO 30UTBIICHHS KUTBKOCTI TIPOJIYK-
THBHHX cTeGen Ha 15 wr./m, 03EpPHEHOCTI KO-
JoCy Ha 2 3epHUHM, MAacH 3epHa 3 KOJOCy Ha
0,07 r, macu 1000 3epen Ha 0,1-0,6 T mopiBHS-
HO 3 BapiaHTOM 0€3 IIbOTO 3aX01y.

YcTraHoBieHO, IO BpOXkail 3epHa 3HAYHO
3aJIC)KHUTh BiJl HOPMH BHECEHHS a30THHX JIOOpUB
Ta MO3aKOPEHEBOTO MiHKUBJICHHS IpernapaTaMmu
HAHOBIT MIKpO i HaHOMIKC. Tak, y cepeaHbOMY
3a TPU POKH JIOCIIPKEeHb BHECEHHS aMiayHOi
cemitpu B HopMi Ngo (N3p mim mepenanociBHy
KyJnpTuBalLito + N3g paHO HaBecHi) 3a0e3mneuye
BpOXaiHicTh 6,57 T/Ta, a Ngo (N3p mig mepearno-
ciBHY KynbTuBalio + Ngy paHo HaBecHi) 1 N1
(Ngo i mepeanociBHy KyJIbTUBAIIIO + Ngg paHO

HaBecHi) — BignoBigHo 7,18 1 7,58 T/ra, abo Ha
0,6111,01 t/ra Bumy (puc. 11 Tabm. 2).

Pi3Huns B piBHAX ypokaitHOCTI MiX (o-
HOM a30THOro ynoopents Niz (Neo mig mepen-
MOCIBHY KyJIbTHBAIil0 + Ngy paHO HaBECHi) Ta
Neo (N3 mig mepeanociBHy Ky/abTHBaILiO + N3g
pano HaBecHi) 1 Ngo (N3p mig mepeamnociBHy
kynbTuBanito + Ngo paHo HaBecHi) Oyna Ma-
TEMaTUYHO JOCTOBipHOIO 1 ctanoBmia 1,01 Tta
0,40 t/ra (HIPgs mna dakropa A = 0,36 T1/ra)
BiJIMIOBITHO.

HaiiBumuii npupict ypoxkaro (1,01 T/ra,
abo 15,4 %) 3abe3meuynsio BHECEHHS HOPMHU
azotHux 100puB Nipp (Ngo mim mepearnociBHy
KynbTuBamito + Ngo paHo HaBecHi). Lle Bkazye
Ha Te, IO JJIsi OTPUMAHHS MaKCHMAaJbHOTO BPO-
JKal0 3epHa B YMOBAaX 3pOIICHHS IMIICHUIS O3H-
Ma HaBiTh MICJs PAHHBOCTUIIIUX COPTIB COI I10-
TpeOye BHECEHHs MiABUIICHOT HOPMH a30THHUX
I[O6pI/IB (leo).

[To3akopeHeBe MiKUBIICHHS MMIIIEHUIT 03H-
Moi y (a3l KymieHHsI MiIKpoJoOpUBaMU HAHOBIT
MIKpO 1 HAHOMIKC Ha BCiX (JOHAX a30THOTO JKWB-
JIeHHs 30UIblLIye YpOKalHICTh BIAMNOBIIHO Ha
0,28-0,6910,27-0,61 T/ra, abo Ha 3,9-9,114,1-
8,0 %. Taxi npupocTu ypoxaro 3epHa Oyiau Ma-
temaTuaHo jaoctoBipauMu (HIPgs mis dakropa
B nopisutoe 0,19 1/ra).

Crnig BiIMITUTH, IO IO3aKOPCHEBE IIij-
JKUBJICHHSI TIICHUIII O3MMOi MIKpOJ0OpHUBaMuU
HAHOBIT MIKPO 1 HAHOMIKC 3a0e3neuye TMpaKkTHd-

O B N W & U1 O N ® O

= N60
= N90
N120

KoHTponb

HaHosiT mikpo

HaHomiKc

Puc. 1. Yporcaitnicmo 3epna nuwenuuyi o3umoi 3anexcno 6io grony minepanvrnux 000pue ma
HO3aKOPEHeB020 NidHCUBIEHHA MIKPOOoopusamu, m/2a (cepeons 3a 2016-2018 pp.).
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2. Ilpupicm ypoycaiinocmi nuieHuyi 03umMoi 3a1eHCHO 8i0 HOPMU BHECEHH MIHEPATbHUX 000puU6
i MiKp0OOOOpUG (cepedniit 3a mpu poKu)

paHO HAaBECHI)

IIpupicT Bix:
Hopma no6puBa (A) mobpus (A) | mikpomoopus (B)
tra | % ra | %
be3 MikpogobpuBa 3i cTEMyI0I040I0 Hi€ro (B)
Awmiauna cemitpa Ngg (N3o i1 mepemnociBay KynbTuBariiro + Nag
PaHo HaBECHi) i ) i i
Awmiauna cemitpa Ngg (N3 i1 mepeanociBay KynbTuBaifo + Ngg 061 93 i i
paHO HAaBECHI) ’ ’
Awmiauna cemitpa Nyyg (Neo i epeanociBay KyapTuBaiifo + Ngg 101 154 i i

MikpoaoOpHBO HAHOBIT MIKpPO 31 CTUMYITIOI0UOIO Ai€io (B)

Awmiauna cemitpa Ngg (N3 iz mepeamnocisiy KynbTuBaIiiro + Nag

paHO HaBECHI)

. - - 0,28 4,3
paHo HABECHI)
Awmiauna cemitpa Nog (N3 i mepeamnociBay KynbTuBariio + Ngo 061 89 028 39
paHo HABECHI) : : : :
Awmiauna cemitpa Nip (Ngo iz mepeanociBuy KyapTuBaiito + Ngo 143 | 207 069 91
paHo HABECHI) : ’ : :

Mikpoao0pruBO HAHOMIKC 31 CTUMYITIOI0UOI0 nieto (B)

Awmiauna cemitpa Ngo (N3 i mepeamnocisiy KynbTuBaiiiro + Nag ) ) 027 41
paHo HABECHI) : :
Awmiauna cemitpa Ngg (N3 mij1 mepeanociBay KynbTuBaifo + Ngg 065 95 031 43
paHO HaBECHI) ’ ’ ’ !
Awmiauna cemitpa Niyg (Neo i mepeanociBay KyapTuBaiiifo + Ngg 136 19.7 061 8.0

HIPys, T/ra: gns vactkoBux Bigminnocreit A = 0,36; B = 0,19.

HO OJTHAKOBI IIPUPOCTH YPOXKar0 3€pHA — PI3HULI
BapifoBajia B MEXax MOMWJIKH JOCHiTy. 3a BHE-
cenns amiaunoi cemtpu Ngo (N3 mig mepen-
MOCIBHY KynbTuBaIlito + N3g paHo HaBecH1) 1 Ngg
(N3p min mepeanociBHy KynsTuBaiito + Ngy paHo
HaBECHI) Ta 3aCTOCYBaHHS HAHOBIT MIKpO 1 Ha-
HOMIKC TPUPOCTH BpOXKaro OylIM BiJIIMOBIIHO
0,28 1 0,28 t/ra Ta 0,27 1 0,31 1/ra, a6o 4,31 3,9
ta 4,1 i 43 %, a Ha dori Niyp (Ne mix
NepeanociBHY Ky/lbTHBaLil0 + Ngo paHO HaBec-
Hi) Oynu 3HauHo Bumii — 0,69 1 0,61 T/ra, a6o 9,1
1 8,0 %. Jucnepciiina 06poOka ofep>KaHUX Ja-
HUX YMOXXJIMBHJIA BCTAaHOBUTH JIIIO Ta B3a€EMO-
IiF0 HOPM BHECEHHS a30THOTO J00pWBa Ta TO-
3aKOPEHEBOI0 Ii/UKUBJICHHS MIKpOA0OpUBaMH
Ha ypo’kail 3epHa MIleHuIll 03uMoi (puc. 2).
YacTka BIUIMBY AOCHIKYBaHUX (akTOpiB
Oyna Takor: HOpMa a30THOTo A00puBa (hakTop
A) — 63 %, mikpogobpuso (dhaktop B) — 27 %, a
B3aemozis daktopiB AB — 2 %. 3Bincu MokHa
3pOOUTH BUCHOBOK, IIO B CEPEIHBOMY 3a TpHU
POKHU JIOCIHIJIKEHb, Ha YpOXaWHICTh MIICHUII
03MMO1 Hai0OlIble BIUIMBAJIA HOpMa BHECEHHS
a30THOr0 J00pHBa, a MOTIM MIKpPOAOOPUBO 31
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CTUMYJIIOIOUOIO JIETO.

VY cepennbomy 3a 2016-2018 pp. BHeceH-
HS PI3HMX HOPM a30THHUX JIO0OpWB 3a0€3IeUnsio
YMOBHO YHCTUH MNpuOYTOK Ha piBHI 17638—
18844 rpu/ra, cob6iBapricts 3epHa — 2380,89-
2457,47 rpu/t, penrabenpHicth — 109-118 %
(Tabm. 3).

IIpu npomy HaliHuWXk4a coOiBapTICTh 1 T
3epHa 2380,89 rpH 3 piBHEM peHTaOenbHOCTI
115 % BigmiueHa 3a BHECEHHs a30THOrO J100-
puBa 3araabHO0 HOpMOIO Ngg (N3p mix mepen-
MOCIBHY KyJIbTHBaIll0 + Ngy paHO HaBECHI).
BHecenns amiaunoi cemitpu y HopMmi Nizg (Neo
IiJ] MEepenarnociBHy KyinbTuBalito + Ngg paHO
HaBECH1) 301IbIIyBaJIO BUTPATH, a 3HAYUTh 1 CO-
0iBapTicTh nponykuii 1o 2457,47 rpH/T 1 3MeH-
HIyBajio piBeHb peHTabenbHOCTI 10 109 %.
[Ipote 3i0panuii ypokaid 3epHa 3a Ii€i HOPMHU
no0puB OyB OUIBIIMIA, HIXK 3a 1HIIUX, TOMY OT-
pUMaHHU YMOBHO YMCTHI pUOyTOK OyB BHILUI
1 cranoBuB 19844 rpn/ra. HalimeHnmmii yMOBHO
yuctuii npubyrok 17639 rpu/ra 3abe3nednsio
BHeceHHsI Ngo (N3o Imij1 mepearnociBHy KynbTHUBa-
1iro + N3p paHo HaBecHI).
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3anuwkoee
8%

Bzaemoaia AB
2%

dakTop B
27%

Puc. 2. Hacmxka ennugy Hopmu azomuux 0oopus (gpaxmop A) i mikpoooopue (paxmop B)
Ha yporcatinicmy nuienuui o3umoi (cepeonc 3a 2016-2018 pp.).

3. Exonomiuna eghexmugHnicmos eupouty8ants nuieHuyi 03umor nicis coi 3a1exicHo 6io0 Hopm 000pue

ma nidycuejieHHs HAHO8IM MIKpO i HaHOMIKc (cepedns 3a 2016—2018 pp.)

HobMa 10601E Burparu YMmoBHO unctuii | CobiBapTicTh Penra-
P (ﬁ) p TE/Fa ’ MpHUOYTOK, 1 T 3epHa, OENBHICTD,
P rpH/Ta TpH %
be3 mMikpogoOpuBa 3i cTUMYIIOWYO0IO i€t (B)
Awmiauna cemitpa Ngo (N3 iz
IEPEANOCiBHY KyIbTHBaLi0 + N3 15583 17639 2394,37 118
paHo HaBeCHi)
Awmiauna cemitpa Ngg (N3p iz
nepeAnocisHy Kyabrusauito + Neo 17090 19356 2380,89 116
paHo HaBECHi)
Awmiauna cemitpa Nigg (Neo i
nepeanociBay Kyabrusaiiio + Neo 18599 19844 2457 47 109
paHo HaBECHi)
MikpomoOpHrBO HAHOBIT MIKPO 31 CTUMYITIOI0YOIO Ji€to (B)
Awmiauna cemitpa Ngg (N3 iz
NepeANoCiBHY KyabTuBauito + Nao 15730 18867 2331,35 125
paHo HaBECHi)
Awmiagna cemitpa Ngg (N3o iz
HEPENOCIiBHY KyIbTuBaMio + Nego 17237 20604 2317,33 122
paHo HaBECHi)
Awmiagna cemitpa Nyp (Ngo iz
nepeanociBHy Kynbtupamio + Ngo 18724 23211 2272,23 126
paHo HaBECHi)
MikpomoOprBO HAHOMIKC 31 CTUMYITIOIOUOI Ji€eto (B)
Awmiauna cemitpa Ngg (Nao iz
HEPENOCIBHY KyIbTUBaIi0 + Nazg 15728 18801 2331,37 124
paHo HaBECHi)
Awmiauna cemitpa Ngg (N3g miz
HEPENOCiBHY KyIbTUBaMio + Nego 17268 20806 2303,15 123
paHo HaBeCHi)
Awmiauna cemitpa Nyp (Neo mif
HEPENOCiBHY KyIbTUBaIio + Nego 18717 22807 2289,96 124
paHo HaBeCHi)
X+5; 17186 + 1000 | 20215+ 1426 | 2342,01 + 45,07 121+ 4
V, % 7,57 9,18 2,50 4,55
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[To3akopeHeBe IMiKUBICHHS O3UMHUHH MiK-
pomoOpHUBaMHU 31 CTUMYJIIOIOYOIO JII€I0 HAHOBIT
MIKpPO 1 HaHOMIKC XO4Ya i 3yMOBIIOBAJO 301J1b-
IIICHHSI BUTPAT, aJie 3a paXxyHOK BHIIOi BpOXKaii-
HOocTl — BigmosigHo 6,85-8,28, 6,84-8,19 T/ra
3HIKYBajlacss co0OiBapTicTh 1 T 3epHa Ha 63,02—
185,24 i 63,00-167,51 rpa Ta miABUIIYBAIHCS
YMOBHO 4uCTHH mnpuOyTrok Ha 1227-3367 i
1162-2963 rpu/ra Ta penradbenpHicTh Ha 6—17 i
6-15 %. Haiikpamie nmoegHaHHS BCIX IMOKa3HH-
KiB €KOHOMIYHOi €(EeKTHBHOCTI BIAMIYEHO MpHU
BHECEeHHI amiauHoi cemiTpu Nigg (Ngo mig mepen-
MOCIBHY KynbTHBalil0 + Ngy paHo HaBecHi) 1
oOMpHCKyBaHHI MOCIBIB y KiHII (pa3u KyIIeHHS
MIiKpOJOOPUBOM 31 CTUMYITIOIOUOIO /Ii€10 HAHOBIT
MIKpO, TYT YMOBHO YHCTHI MPHOYTOK CTAHOBUB
23211 rpu/ra npu cobiBaprocti 3epHa 2272,23
rpH/T 1 pentabenbHocTi 126 %. Takox edek-
TUBHHUM OYJIO T PKUBIICHHS MIKPOJJOOPUBOM Ha-
HOMIKC Ha ()OHI BHECEHHs aMiadyHOl CeNliTpH
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N120 (Ngo i mepeanociBay KyabTHBaIi0 + Neo
paHO HaBECHi), IO 3a0e3MeYnsI0 YMOBHO YHC-
tuil pubyTok Ha piBHI 22807 rpu/ra mpu cobi-
BapTocTi 3epHa 2289,96 rpH/T 1 peHTabeIbHOC-
Ti 124 %.

Bucnoeku

OT1xe, B yMOBax 3pOILICHHSA TiCIs IOIe-
peIHUKa COsi MaKCHMaJbHY BPOXaHICTh 3epHA
(8,28 1 8,19 T/ra) mmenuus o3uMa copty Mapis
3a0e3mnevye 3a BHECCHHs amiauHOi cemTpu N1
(Neo i mepearnociBHy KyabTHBaLi0 + Ngg paHO
HaBECHi) 13 HACTYIMHUM I103aKOPEHEBHM TIij-
JKUBJIGHHSIM MIKpOJOOPHBOM HAHOBIT MIKpO,
a00 HaHOMIKC. 3a TaKOro BHECEHHS 3a0e3reuy-
IOTHCS Kpallli MOKa3HUKN €KOHOMIYHOI e()eKTHB-
HOCTI — YMOBHO YHCTHH TPUOYTOK CTAaHOBUTH
23211 i 22807 rpa/ra mpu coOiBapTOCTi 3epHa
2272,23 1 2289,96 rpH/T Ta piBHI peHTabEIb-
HocTi 126 1 124 % BiAmIoBigHO.
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VK 633.114:631.8
3aey C. A., Kosanenxo A. A. Ilpodykmuenocmo nwienuuvt o3umou (Triticum aestivum L.) ¢ 3asucu-
MOCHU OM HOPMbL MUHEPATILHBIX YOOOPEHUIl U 6HEKOPHEEOU NOOKOPMKU MUKDPOYOOOPEHUAMU.

3epnosvie kyaomypol. 2018. T. 2. Ne 2. C. 252-260.

Hnemumym opowaemozo 3emnedenus HAAH, nem Haoowenpsuckoe, e. Xepcon, 73483, Vkpauna

B cmamve npusedenvt dannvie 06 3¢phexmusHocmu NPUMEHEHUsT MUHEPAIbHBIX YOOOPEeHUll U GHe-
KOPHEBOU NOOKOPMKU MUKPOYOOOPEHUAMU HAHOBUM MUKPO U HAHOMUKC 6 NOCe8aX NUleHUybl O3UMOL,
BLIPAUUBACMOLL NOCTE COU 8 YCA08UAX opouenus. Onpedeiena onmumManbias HoOpmMa a3omHo20 YO00opeHus
U YCMAHOBLEHO GIUSHUE MUKPOYOOOPEHUL CIMUMYAUPYIouje20 0eticmaus Ha NoKa3ameiu CmpyKmypbl ypo-
JHCasl, YPOACAUHOCTb U IKOHOMUUECKYIO 3(PHeKmUsHOCIb 8bIpAUBAHUS NUUEHUYBL O3UMOU HA OPOULAeMbIX
3eMaAxX 102a Yxpaunvl.

Buvisgneno, umo 8 yciogusx opouienus nocie npeouecmeeHnuKa Cosl, MaKkCUMATbHYIO YPOICAUHOCTDb
sepna (8,28 u 8,19 m/ea) nwenuya ozumas copma Mapus ghopmupyem npu HeceHuu AMMUAUHOU CeTUMpbl
N120 (Ngo 700 npeonocesmnyro kynomueayuio + Ngy paro eecnoit) ¢ nocaedyiouell HeKOPHe8ol NOOKOPMKOUL
MUKPOYOOOpenueM HaHO8Um MUKpo, uiu Hanomuxc. Haubonee vicokue nokasamenu 3KOHOMUYECKOU 9¢h-
Gexmusnocmu nonyuenvl npu énecenHuu ammuaqnou ceaumpol Niag (Neo 100 npeonocesnyio kyromusayuio +
Neo paro secnoii) u onpuvickusanuu nocesos 6 KoHye hazvl KyweHus MUKpoyoobpenuem HaHo8Um MUKpo:
yenoenas yucmasi npubsiie cocmasasina 23211 epu/za npu cebecmoumocmu 3epua 2272, 23 epn/m u pen-
mabenvnocmu 126 %. Taxowce s¢hgpexmusnvim npuemom s6semesi NOOKOPMKA PACMEHUll MUKpoyoodpe-
HUemM HaHoOMukc Ha gone enecenus: ammuaunou ceaumpol Nig (Ngo 100 npeonocesnyro kynomusayuio + Ngo
Ppamo 8ecHoll) — amo obecnevuaem ycioenyio yucmyro npubsiis 22807 epu/ea npu cebecmoumocmu 3epua
2289,96 epu/m u penmabdenvnocmu 124 %.

Kntouegvle cnosa: nwenuya osumas, yoobpenue, MUKpoyoobpeHue, CmpyKmypa ypoxicas, ypoxicati-
HOCMb, IKOHOMUYECKAs IPPEKMUBHOCHb.
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UDC 633.114:631.8

Zayets' S. 0., Kovalenko O. A. Productivity of winter wheat (Triticum aestivum L.) depending on the
norms of mineral fertilizers and foliar feeding with microfertilizers. Grain Crops. 2018. 2 (2). 252-260.
Institute of Irrigated Agriculture NAAS, Naddnipryanske village, Kherson, 73483, Ukraine

The aim of the study was to determine the optimum nitrogen fertilizer norm and the effect of foliar
application of stimulating micro fertilizers on the yield structure indexes, yields and economic efficiency of
winter wheat (Triticum aestivum L.) cultivation after soybean (Glycine max L.) on the irrigated lands of the
South of Ukraine.

The studies were conducted at the fields of the Institute of Irrigated Agriculture of the NAAS in
2015/16, 2016/17 and 2017/18 with accordance to the scheme presented in the Table 1. It was a two-factor
study, where factor A — nitrogen nutrition background, factor B — stimulating micro fertilizer: nanovit micro
and nanomix. The soil of the experimental field is dark-chestnut, medium loamy, slightly solonetzous one
with the humus content of 2.3 %, the bulk density of 1.37 g/cm?, the wilting point of 9.1 %, the field capa-
city of 20.3 %. In the years of study in pre-sowing period, the arable layer contained: nitrates 7.9-15.1 mg,
P,0Os — 53.8-82.4, K,0 — 281-323 mg per 1 kg of the soil. Under pre-sowing cultivation, depending on the
experimental variant, ammonium nitrate was applied in doses of N3 and Ngo, and in the early spring, the
crops were fertilized with N3y and Ngo. Stimulating micro fertilizers nanovit micro (2 I/ha) and nanomix
(2 I/ha) were used as a foliar fertilization in the tillering stage.

Foliar fertilization with micro fertilizers nanovit micro and nanomix has a positive effect on the
formation of productive stalks. Their application increases the number of productive stalks per the unit of
area, respectively, by 14-22 and 15-31 stalks per m?, which is 566-645 and 575-645 stalks per m?. Other
indexes of the yield structure are also improved: the number of kernels per ear reaches 29-31 (nanovit micro)
and 28-31 (nanomix), the weight of grain per ear — 1.22-1.29 and 1.19-1.29 g, and the weight of 1000 se-
eds — 42.3-42.5 and 42.0-42.9 g against 29 kernels, 1.20-1.23 g and 41.9-42.2 g on the variants with no
micro fertilizers applied.

The best combination of the yield structure is provided by the application of micro fertilizers with
stimulating activity on the nitrogen nutritive background of Ny, (Ngo in pre-sowing period + Ngo in the early
spring). On the background of N1y, the foliar fertilization of the winter wheat plants with micro fertilizer
nanovit micro and nanomix increases the number of productive stalks by 15 stalks per m?, the kernels content
per ear by 2, the weight of grain per ear on 0.07 g, and the weight of 1000 seeds by 0.1-0.6 g in comparison
to the variant without them.

The foliar fertilization of winter with micro fertilizers nanovit micro and nanomix provides almost
the same increases in grain yields — the difference in the yields was within the error of the experiment. At the
application of ammonium nitrate in the norms of Ngy (N3, before sowing + Nz, in the early spring) and Ngg
(N3 before sowing + Ngo in the early spring) and application of nanovit micro and nanomix, the yield
increases were 0.28 and 0.28 t/ha, and 0.27 and 0.31 t/ha, or 4.3 and 3.9 and 4.1 and 4.3 %, and on the
background of Ny, (Ngo before sowing + Ngp in the early spring) they were much more high — 0.69 and 0.61
t/ha, or 9.1 and 8.0 %. This fact points out that in order to obtain the maximum grain yield in the irrigated
conditions, winter wheat, even after the early soybean varieties, requires the application of an increased
nitrogen fertilizers norm (Nyz).

Therefore, in the irrigated conditions after the previous crop of soybean (Glycine max L.) the
maximum grain yield of 8.28 and 8.19 t/ha of winter wheat of the Maria variety could be ensured by the
application of ammonium nitrate of Ni,9 (Ngo before sowing + Ng, in the early spring) with consequent foliar
fertilization with micro fertilizer nanovit micro or nanomix. This application provides the best economic
efficiency indexes — conditionally pure profit is 23211 and 22807 UAH/ha at the cost price of grain —
2272.23 and 2289.96 UAH/t, and profitability level — 126 and 124 %, respectively.

Keywords: winter wheat, fertilizer, micro fertilization, harvest structure, productivity, economic
efficiency.
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