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EdexTHBHiCTE BHKOPHCTAHHS PicTperyJasiTopiB i mMikpomoopus
y skuBJeHHI kykypya3n y Jlicocremy 3axignomy

B. I'. Monoosan, K. A. Monooean
XmenvHuybka 0epicasgna CitbCbKO20CHO0APChKa O00CHiOHa cmaHyis Incmumymy Kopmie ma CilbCbKo2o
eocnodapcmea loodinns HAAH, c. Camuuku, XmenvHuyvkuii pation, Xmervhuyvka ooaacmo, 31182, Yrpaina

AxmyansHnicme. /Jobpusa € 00HUM i3 HatlegheKMUBHIUUX 3acobi8 8NIUBY HA YPOICAUHICMb [ AKICHb
sepua kykypyosu. Ilopso 3 maxpoeremenmamu (N, P, K) vy ¢popmysanni 3epnosoi npooyxmusnocmi KyKy-
PYo3u 8adcaugy ponv gidieparoms mikpoeremenmu (B, Cu, Fe, Mn, Zn, Mo). Ilompeba ¢ yux eremenmax ne-
6e/1UKA, OOHAK 80HU 8Kpall He0OXIOHI 0JisL pocmy i po36umKy pociut. E¢hekmuenum cnocobom 3abe3neyeHms
POCIUN MIKDOETEeMEHMAaMU NPOMA2OM 8e2emayii Moxcyms Oymu 06podKa HACIHHA Ma NO3AKOPEHesi NiOAHCUE-
JIeHHS, WO CAPUSMUMYMb NOKPAWEHHIO AKOCMI NpOoOYKYii, 30INbUIEHHIO YPOICAUHOCI MA eKOHOMIUHOT
eghekmueHocmi 8UPOUY8ANHA KYKYPYO3U. 3ACMOCYBAHHS Pe2yisimopie poCny, KOMIAEKCHUX PIOKUX 000pus €
OOHUM 3 HOBUX | NEPCHEKMUBHUX HANPAMIB Y CLIbCbKOMY 20Cn00apcmsi YKpainu, 00HAK Manio00CrioNCeHUM
6 ymosax 3axionozo Jlicocmeny. Mema. Busuenns eniugy cmumynsmopie pocmy ma KOMNJIEKCHUX MIiKpo-
0006pus Ha picm i po36UMOK POCIUH, POPMYBAHHSA NOKAZHUKIE THOUBIOYANbHOL NPOOYKMUBHOCTI, YPOICATL-
HOCmi ma aKocmi 3epHa KyKypyosu 6 ymosax Jlicocmeny 3axionozo. Mamepianu i memoou. Jlocnioxcenns
nposoduau y 2019-2020 pp. nHa ywopHo3eMax onio301eHUx cepeoHbOCY2IURKOBUX. Y 08oxhakmopHomy doci-
0i susuanu 2iopuou kykypyosu JJH Meomuoa ma J[B Xomun, cmumyrsmopu pocmy (Bumnen-K, Bumnen-2)
ma mixpooobpuea (Opaxyn nacinus, Opaxyn mynemu-komniexc, Opaxyn konopepmun yunxy, Opaxkyn xono-
depmun maenio), wo suxkopucmosysaiu 0 00poobKU HACIHHA abo 0ONpucKy8anus nocieie y gaszu 3—5 ma
7-9 nucmkie. Pesynomamu. Bcmanoenieno, wjo pociunu 00CHiONCYysanux 2iopudie KyKypyosu gopmyeanu
PI3HY KilbKicmb Kayauie Ha 0ocnioHux oinsaukax, a came [J{H Meomuoa — 98-108, /b6 Xomun — 93-98 npo-
oyxmuenux kauauie na 100 pocaunax. Jonociena obpobra HacinHs ma no3axkopeHnede NiOANCUGTEHHS KYK)-
PYO3U HA PAHHIX emanax pocmy 3a6e3neyyeanu 3p0Cmants 6azu 3epHa 3 1 xauana paHHbocmuenoeo 2iopudy
J[H Meomuoa na 7,1-27,2 %, a cepeduvopannvozo 2iopudy /b Xomun — na 5,5-29,4 %, macu 1000 3epen,
8ionogiono, na 6,9-12,3 % ma 10,5-16,0 %. Vpoorcaiinicme 3epna 3pocmana y panuvocmuzio2o 2iopudy
JIH Meomuoa na 8,9-27,6 %, y cepednvopannvoeo ciopudy /b Xomun — na 8,7-26,1 %. Bucnosxu. Haii-
UYL NOKA3HUKU THOUBIOVATLHOL NPOOYKMUBHOCME MA YPOICAUHOCMI 3epHa 3a0e3neuye eapianm, sKull ne-
peobauac obpobxy nacinma. Bumnen-K + Opakyn nacinna + Opaxyn yumk, obpobxy nocieie y ¢asy 3—5
aucmkig: Bumnen-2 + Opaxyn ¢pocpop ma y ¢pazy 7-9 aucmrig: Bumnen-2 + Opaxyn yunx + Opaxyn mae-
Hiti). Baza 3epna 3 1 kauana 30inbuyemocs, NOPIGHAHO 00 KOHMPOIO, y panHbocmuenozo 2iopudy [{H Meo-
muoda Ha 27,2 %, cepednvopanuvoeo b Xomun — na 29,4 %, maca 1000 3epen — na 12,3 ma 16,0 %, ypo-
arcatinicmo 3epua — Ha 27,6 ma 26,1 % 8i0nogioxo.

Knrouosi cnosa: xyxypyosa, 2ibpud, o6podOKa HACIHHA, RIONCUBTCHHS, [HOUBIOYATbHA NPOOYKMUG-
Hicmb, YpodcatinHicmy

Beryn. Kykypynsza (Zea mays L.) 3aiimae
MPOBIJIHY MO3UIII0 Y CBITOBOMY BUPOOHUIITBI
3epHa, MOCTYNAIOUNCh TiJAbKH MIISHUIl Ta pU-
Cy, OJHaK 3a CBOIM Ol10JOTIYHMM IOTEHIIia-
JIOM, PpIBHEM MPOAYKTHUBHOCTI Ta SIKICHUMH
MOKa3HUKAaMH NPOAYKII epeBakae 1HIII 3ep-
HOBI KyJnbTypu. OJHI€I0 3 HEpeayMOB OTpH-
MaHHsI BUCOKOTO BpPOJXKaro € 30a1aHCcOBaHE KUB-
JICHHS, a 3aCTOCYBaHHS MIKpOJOOpHUB € Jerie-
BUM CIOCOOOM MiJIBUILIEHHSI BPOXKAMHOCTI KY-
Kypya3u. HeBii’eMHUM JTOTIOBHEHHSIM JI0 CHC-

Indopmanis npo aBTOpiB:

TEMH YAO0OpEHHs MiJl KyKypya3y € 3acTOCYyBaH-
HSl TI03aKOPEHEBOTO Ii/DKUBJICHHS KOMILIEKC-
HUMH JOOpUBaMH 3 MIKpOEJIEMEHTaMH, ke y
mporieci Bererarii pocauHH KyKypyJI3U IOTIIHU-
Hatotb g0 80 r/ra wmapranito, 350400 r/ra
Ky, 70 r/ra 60py, 50—60 r/ra miai [1]. Bapto
3a3HAYMTH, 10 MIKPOEJIEMEHTH HE MOXYTh OyTH
3aMiHEH1 IHIIMMU TTO>)KUBHUMH PEYOBHHAMMU.
OCKINBbKM KYKYypy/A3a 3acBOIO€ 3 TIPYHTY
HE3HAYHYy YaCTHHY MIKpOEJIEeMEHTIB, SIKi 3HaXo-
ISTbCA B PYXOMiM JIETKOAOCTYNHINA ¢opmi, a
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HEpPYXOMi BajOBi 3amacu MiKpPOEIEMEHTIB MO-
XKyTh OyTH JOCTYIHI JUIS POCHHH TITBKH TICIIS
NPOXO/DKEHHS  CKJIAJHUX  MIKpOOiOJIOTIHHHUX
MPOIIECIB 32 y4acTi TYMiHOBUX KHCJIOT Ta KOpe-
HEBUX BUJJIEHB, TO 32 MIEBHUX YMOB MOXE BU-
HUKHYTH HEOOXIIHICTh ITiJDKUBJICHHS IIOCIBIB
Cy4aCHHMH JOOpUBAMH, IO MICTSThH IIi €JIEeMCH-
T [2]. 3a TUCTKOBOTO KUBJICHHS MaKpO- Ta Mi-
KpPOEJIEMEHTH JIETKO TNPOHUKAIOTh Yy POCIUHH
KYKypyA3u, J00pe 3acBOIOIOTHCS, IIBUAKO
BKJIIOYAIOTBCS Y CHHTE3 OpraHiuHUX PEYOBHH
y JIMCTKOBUX IUIACTHHAX ab0 MEpEeHOCSTHhCS B
1HIIII OpTaHU POCIIUH 1 BAKOPUCTOBYIOTHCS B Me-
tabomizmi [3, 4].

Pesynbrati AOCHIKEHb, NMPOBEICHUX Y
PI3HUX TPYHTOBO-KJIIMAaTUYHUX 30HAX, CBIAYaTh
PO OCUTh BUCOKY €(EKTHBHICTH BUKOPHCTAH-
HS CTUMYISATOPIB POCTY POCIUH, SIKI MICTSTb
piCTaKTHBYBaJIbHI PEUOBHHHU, Ta MIKPOJOOPUB Y
BUPOIIYBaHHI KYKYpYA3U. 30KpemMa, 3a BUKO-
pucrtanHs ix y Jlicocremy [uis J0OmMOCIBHOT
OOpOOKM HaCiHHS MIABUIIYETHCS CXOXKICTH 1
SHepTis TMPOPOCTAaHHS HACIHHS, MOCHUIIOIOTHCS
POCTOBI MPOLIECH, TOKPAIYETHCS PO3BUTOK PO-
ciuH. PazoMm 3 TuM, MiABHIIYETHCS JKUTTE3AT-
HICTh MOJIOJIUX POCIUH KYKYpYyI3H Ta iX CTiid-
KICTh [0 HU3BKUX TEMIIEpPAaTyp Ha IOYaTKy Be-
reramii [5-7]. Tlo3akopeHeBi MiKUBICHHS Y
KPUTHYHI (pa3u po3BUTKY MO3UTHBHO BIUIMBAIOTh
Ha 30UIbLIEHHS IUIOLI JHMCTKOBOI MOBEPXHI, BU-
COTH POCJIMH, MOKa3HUKIB 1HAUBIAYaIbHOI MpO-
JOYKTUBHOCTI Ta ypo)kailHOCTI 3epHa. Bapto 3a-
3HAYUTH, 10 TOEJHAHHS JOMOCIBHOI 0OpOOKH
HAaciHHA  I03aKOPEHEBOIo MiHKUBJICHHS 3a-
Oesrneuye HalOUTbIY edekTuBHICTH [8—10].

B ymoBax [liBHOUI YKpaiHU BUKOPUCTaH-
HSl MIKpOJOOPUB 1 PICTPETyIsATOPIB sl 00pOO-
KM HaciHHS Ta MO3aKOPEHEBOT'O IiJKUBIICHHS
KYKypy/J31d TMO3UTHBHO BIUTMBAE€ HA MOKA3HUKHU
JOBXHHM KadaHa, Macy 3epHa Ta (OpMyBaHHS
BpPO’Kal0, OJHAK I0O-pI3HOMY BIJOMBA€ThCA Ha
SIKOCT1 3€pHOBOI MPOAYKIIii — BMICTI OijIKa, KpOX-
Mato Ta xupy [11].

3a pesynpTaTamu gociimkeHs Y Iactu-
TyT 3epHOBUX KynbTyp HAAH Buxopucranus
MIKpOJOOpUB I KOMIUIEKCHOTO MOJIMIIECHHS
MOP(}OIOTiYHUX 1 peNpPOAYKTUBHUX MOKA3HUKIB
pociIMH KyKypya3u B ymoBax IliBaiuyHoro Cre-
My 3yMOBIIIOE€ 30UTBIIEHHS TUTONI JIMCTKOBOL
MOBEPXHI Ta MOMITHO BIIMBAa€ Ha O3EPHEHICTH
kauaHa, macy 1000 3epeH i ypoxaifHICTh KyKY-
pynsu [4, 12]. Pa3om 3 THM, BCTaHOBIICHO, IO
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ponb MikponoOpuB 3pocTae Ha (oHI Oe3 BHe-
ceHHs Nys, Toxl sik 3a BHeceHHs Nys mij mepe-
MOCIBHY KyJBTHBAIiI0 a00 MIXpsAIHHIA 00po0i-
TOK e(heKTUBHICTH 1X mocimadmoernes [13].

Ha IliBani Ykpainu, B yMOBax 3pOLICHHS,
BUKOPHUCTAHHS PETYJSATOPIB POCTY Ta MIKpO100-
pHB 7151 AONOCIBHOT 0OpOOKH HACIHHS 1 [M03aKO-
PEHEBOro MiPKUBIIEHHS 1CTOTHO BIUIMBAE Ha
picT pociiuH y BUCOTY Ta (OPMYBaHHS MPOAYK-
TUBHOCTI T1OpHIIB Pi3HUX TPYIl CTUTIIOCTI, TOJI
SK Ha TPUBATICTH MEPIOAY «CXOAU— LBITIHHS —
JIMIIE YacTKoBO [3].

Kpim Toro, BapTO 3a3HAYMTH, IO TPU BH-
POIIYBaHHI KYKYPY/3H JJIsI BUPOOHHUIITBA Oiora-
3y BUKOPUCTaHHA MiKpoJoOpHuB aisi 0OpoOKH
HACiHHSI Ta MO3aKOPEHEBOIO IiJHKUBJICHHA 0e3
BHECEHHS MaKpOJ0OpUB MaJIO BILUTMBAE HA BUXIJ
eHeprii 3 6iora3y, ogHak 3abe3mneuye ojepraH-
HSl HAMBHIOTO MOKAa3HHKA €HEPreTHYHOTO KOe-
bimienra [14].

Takum 4MHOM, 3aCTOCYBAHHS PICTpPEryIisi-
TOpIB 1 MIKpOJOOPUB B CYy4aCHUX arpOTEXHOJO-
rigX € HEBIAAUIFHOI CKJIAQZOBOIO YAaCTHHOIO,
OCKIIbKM BOHHM HE€ TIJIbKU PETYIIOITh POCTOBI
MPOIECH, IMiJBUIIYIOTh PIBEHb YPOXKAHHOCTI Ta
SIKOCT1 3€pHa, ajie i MOCUIIOITh CTIHKICTh POC-
JHWH 10 HECTIPUATIMBHUX TiIPOTEPMIYHUX YMOB,
XBOPOO, IIKIJHUKIB Ta € €KOJOTIYHO Oe3MeYHu-
MU JJIs1 TOBKIJUTS 1 37J0POB’ ST JTIFOJIUHHU.

Mema oocnidocenns nonsraia y BUBYCHHI
BIUTMBY CTHMYJIATOPIB POCTY Ta KOMIUIEKCHUX
MIKpOJOOPUB Ha PICT 1 PO3BUTOK POCIUH, (Hop-
MyBaHHSl TOKa3HUKIB 1HAMBIIyaJbHOI MPOIYyK-
TUBHOCTI, YPO’KalfHOCT1 Ta SIKOCTI 3€pHa KYyKY-
pyn3u B ymoBax Jlicocteny 3axigHoro.

MarepiaJim Ta MeTOAM MOCTIAKEHHS.
JlocnmiikeHHsT MPOBOAMIINCA Ha XMEJIbHHUIbKIN
JACTIC IKCI'TI HAAH Bnponosx 2019-2020 pp.
[pyHT MOCHiIHOT IIISHKM — YOPHO3EM OIiI30-
JEeHUI CepeTHbOCYTTIMHKOBUM, CIa003MUTHH,
MaJOryMYyCHHI Ha JIeCOMOJIOHOMY CYTJIMHKY
OypyBaTo-TajgeBoro 3abapBieHHs, Ma€e JApiOHO-
TOpiXOBY CTPYKTYpY. Y BOJIOTOMY CTaHi — B'f3-
Kuii. IpyHT IOCTaTHHO HACHYEHHN OCHOBAMH —
39,8-42,0 mr exB. Ha 100 T, Mae TiAPOTITHIHY
kucnotHicTh 1,8-2,7 mr exkB. Ha 100 r rpyHTY.
Bwmict rymycy (3a Tropinum) — 3,2 %. @opmamu
MOKUBHUX PEYOBHH CEPEeIHBbO3a0E3MEUCHHIA:
BMICT a30TYy, IO JIETKO TiApomizyeThes, — 14,4—
16,6, dochopy pyxomoro — 11,0-12,0, kamito
obminHoro — 7,8-8,0 mr Ha 100 T rpyHTY.

TexHonorist BUPOIIYBaHHA KYKYPYI3H,
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OKpIM JTOCHIP)KYBaHUX UYUHHUKIB, € 3arajibHO-
NpUHHATOIO s 30HM 3aximHoro Jlicocrery.
[Ticns 30upaHHs onepeHuKa (Cos1) MPOBOIUIN
JYIIEHHsI CTepHI Ha TIMOWHY 6—8 CM 1 OCHOB-
HUIl 00pOOITOK IpyHTY (OpaHKy) Ha 25-27 cwm.
Becusauii 00po0ITOK TPYyHTY PO3MOYHHABCS 3
OOpOHYBaHHS 3 MOAATBIIUM MPOBEIECHHIM JBOX
KyJIbTUBAILIK: miepmioi — Ha ruouny 10—12 cwm,
npyroi (MepeanociBHOi) — Ha TIMOWHY 3arop-
TaHHs HaciHHA. MiHepanbHi JOOpHUBa BHOCHIIU
i MepeanociBHy KyJIbTHBALIIO 3 PO3PaXyHKY
NagPssKyg. CiBOy paHHBOCTHIIIOTO TiOpuaa
JAH Meotuaa ta cepeaapbopanuboro JIb Xotun
MPOBOAMIIN B ONTUMAJIbHI JJIsl PETIOHY CTPOKHU —
Il mekama KBiTHS 13 3aIJIAaHOBAHOIO TEpea30u-
PAIbHOIO TYCTOTOIO CTOSIHHSA, BiAMOBiIHO, 90 Ta
85 Tuc. pocimn/ra ciBankoro CY-12. JlonociBHa
0o0poOka HaciHHSA TpoOBOJWIACS B JICHb CIiBOH,
I1JHKUBJICHHS POCIIVH KYKYpya3u — B dazu 3-5 1
7—9 TUCTKIB 3T1THO CXEMH JIOCIITY.

Y JOCHIDKEHHSIX BHUKOPHCTOBYBAIM Hac-
TYIIHI [IpenapaTy BITYU3HIHOTO BUPOOHUIITBA!

- CTUMYJISITOP JUUISl OOpOOKHM HACIHHS CllTb-
CHKOTOCHOJIAPChbKUX KyNnbTyp Bumnen-K, 1o
CKJIQJTy SIKOTO BXOMSATH ToJtieTryieHokeuu (770 1/i)
Ta OypIITUHOBO-TyMaTHHUN Komiuieke (33 r/m),
MiABHIY€E TOJIBOBY CXOXICTh 1 E€HEprilo mpo-
pOCTaHHsl HACIHHS, 3aXHIae HOro y BHUIAJKY
TpHUBAJIOrO TIepeOyBaHHA B HECHPHUATIHBHX
YMOBaX, MOCHIIIOE €(PEeKTUBHICTh 3aCTOCYBaHHS
OiompenapaTiB, IPOTPYHHUKIB, MaKpO- Ta MiK-
poJ0OpUB, CIIpHsie aKTUBHOMY PO3BUTKY KOpe-
HEBOI CHUCTEMHM, CTablIi3y€e Ta aKTUBYE >KUTTE-
TiSUTBHICTh arPOHOMIYHO KOPUCHOI MiKpodiopu
I'PYHTY HAaBKOJIO HAaCiHHS,

- CTUMYJSATOP POCTY POCIMH Bumnen-2 —
MICTUTh B CBOEMY CKJaJll 6araToaroMHi CIIUPTH
(me menm 300 r/7), TyMiHOBI KHUCIOTH (70
30 r/n) Ta KapOOHOBI KUCIOTU MPUPOJHOTO IO-
XO/pKeHHs (3 1/11), MigBHUILYE BPOXKAUHICTH 1
AKICTh MPOAYKLIi, €(EeKTUBHICTb BUKOPUCTAHHS
OilonpenapaTiB, MECTUIMIIB, Makpo- H MiKpo-
eneMeHTiB Ha 20-30 %, mokpalye mocyXocTiii-
KICTh Ta IMYHITET POCIUH, IPUCKOPIOE HAKOIHU-
YEHHS I[yKPIB, TOCHIIOE PO3BUTOK 1 aKTUBHICTh
I'PYHTOBUX MIKpOOpPTaHi3MiB;

- MiKpoaoOpuBo Opakyn HACIHHA MICTUTh
a3oT, ¢pocdop, Kamiil, cipky, 3ai30, MiJlb, IUHK,
00p, MapraHeib, KOOaJIbT 1 MOJIOEH, Ma€ To-
TY>KHUI (i310JI0TIYHUI BIUIMB Ha MPOPOCTKH,
MIJBUIIYE €HEpril0 MPOPOCTAaHHS HACIHHSA,
CIIpUsiE€ IHTEHCUBHOMY POCTY KOPEHEBOI CHCTEMH,
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30iIBIIyE OMIp POCIMH JIO 3aXBOPIOBAHb,
Oyp’siHIB 1 IHIIUX HETAaTUBHUX (PaKTOPIB;

- MIKpoaoOpuBO Opakyn MyTbmMUKOMNIEKC
MIiCTHTh a30T, (ocdop, Kamiid, CipKy, 3ami3o,
MiJb, IIUHK, OOp, MapraHeib, K0OaIbT 1 MOJIiO-
JIeH, Ma€ TOTY)XHHH (i310JOTIYHUNA BIUIUB Ha
pOCIIHMHY, KOMIIEHCYE HECTady MOXHBHHX e€lle-
MEHTIB y Mepiojl HECHPHUSTIUBUX YMOB POCTY,
CTUMYJIIO€ 3aCBO€HHS POCIMHAMH TOKUBHUX
PEYOBHH 13 TPYHTY, IIJBUIIYE CTIHKICTh POCIUH
710 XBOpOO 1 CTPECOBUX CHUTYalil, ypOrKalHICTH
Ta SKICTh IPOIYKIIIi;

- MiKpoZoOpuBO Opakyn Koiogepmun yum-
KV, CKJIQJIOBUMHU SIKOTO € LIMHK, a30T, Cipka Ta
konoepmuH, eEeKTHBHO JIKBIIYE ASDIUT IHH-
Ky B pOCIMHax, MiJIBUIIYE TOCYXO- Ta Kapo-
CTIMKICTD POCIIHH, 3HIKYE IX YpaXeHiCTh rpuo-
KOBUMHU XBOpOOaMu, MOCHIIIOE PO3BUTOK KOpe-
HEBOI CUCTEMH Ta PICT BEreTaTUBHOI MacH, CTa-
Oini3ye cuHTe3 XJIopodiny, Oinka i BYTJIeBOIB
y KIITHHAX;

- MikpoaoopuBo Opakyn Koroghepmun mae-
Hito, IO BKJIFOYAE MarHii, a3oT i KojohepMuH,
HE TUIbKH JIKBiAye Ae(IUT MarHio B poOCIu-
HaxX, aje W TOHOBIIOE TPOLECH pereHepamii
XJIOpOo(iTy Ta MOCUITIOE OIIOKCUHTE3YIOUY CHUC-
TeMy, 3armodirae pyHHYBaHHIO XJIOPOILIACTIB,
MIPUCKOPIOE TPOTIKAHHSA POCTOBHUX MPOIECIB 1
MOAUTY KJITHH, BUKJIMKA€E 1HTCHCHUBHE 3aCBOEH-
HSl POCIMHOIO BOJIOTH 3 IPYHTY, HiJBHIIYIOUYH
MOCYXOCTIHKICTh POCIINH;

- MikponobpuBo Opakyn Konogepmun
gocopy, no ckiagy sikoro Bxonaath docdop,
a30T 1 KoJo(epMHH, CIIpUs€e PO3BUTKY KOpEHe-
BO1 CHCTEMH, MiJBUILYE IMYHITET POCIUH 1 MOK-
paliye mpoiiec IBITIHHS, 3HIKYE BiJICOTOK TpU-
OKOBHX 3aXBOPIOBAHb, MPUCKOPIOE JO3PIBAHHS
Ta MOKPAILIYE SIKICTh HACIHHSL.

KinpkicTh BapiaHTIB JOMOCIBHOI 00pOOKH
HAaCiHHA Ta MO3aKOPEHEBOTO MiKUBJIEHHS IO-
CIBIB Ui KOXXHOTO TiOpHIy KYKypya3u — 5.
Kinbkicte BapiaHTiB y mocmiai — 6 x 2 = 12.
[ToBTOpHICTH — TpHUpa3zoBa, PO3MILICHHS IiJs-
HOK — PEH/I0Mi30BaHe.

MeTtoau MOCHIUKEHHS: ITOJLOBUH — IS
BU3HAYEHHS peaklii pOCIUH TiOpUAIB KyKY-
PYyI34 Ha JOCTiIKYyBaHl YNHHUKU; Mopdodizio-
JOTIYHUN — ojep)KaHHS OIOMETPUYHMX Mapa-
METpIB POCIUH; MiApaxyHKOBO-BaroBui — BCTa-
HOBJICHHsSI MapaMeTpiB MOKAa3HUKIB CTPYKTYpH
Ta TMPOyKTHUBHOCTI POCIIMH; MaTEMaTUIHO- CTa-
TUCTUYHHUNA — 3°sICyBaHHs BIPOTi1IHOCTI pe3yJib-
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TaTiB MOJILOBUX JTOCIIIiB.

Pe3yabTaTtu gocaigxenns. HaykoBo 006-
IPYHTOBAHO, IO MPOAYKTHUBHICTH TiOpUaiB 3a-
0e31euyeTbesl iX O10JIOTTYHHMH BIIACTUBOCTSIMH
MO3UTHUBHO pearyBaTH Ha MOrojHi (akropu, sKi
CKJIAJJAIOThCS, Ta PiBEHb MIHEPAIILHOTO JKHB-
JICHHS POCTUH. Y TMepioJl MPOBEACHHS HAMH J[0-
cmmkenb (2019-2020 pp.) moroaHi yMOBH Bij-
3HAYAIHMCS ICTOTHHMHU BITXWJICHHSIMHU BiJ ce-

penHix 0araTopiyHMX 3Ha4eHb 32 MOKA3HHUKOM
«cepeaHbo000Ba TeMIeparypa MOBITPS» — Yy
OIK TIEpEeBHIIEHHS, 32 KUIBKICTIO OMajiB — B
OKpeMi MicCsIli criocTepiraBcsi AedIilUT OIaiB,
1[0 BIJAIIOBIJA€ 3arajJlbHUM TEHJCHIISAM 10 3Mi-
HU KJIiMary B YKpaiHi y Hampsmi 3pOCTaHHS
HOT0 MOCYIUIMBOCTI Ta TEMIEPATYPHOTO PEXKU-
My (Tabm. 1).

Ile, 6€3yMOBHO, ICTOTHO BIUIMBAJIO Ha

Tabnuuys 1. Ilozooni ymosu éecemauiitnozo nepiooy 2019-2020 pp.

Micsi 3a nepi-
[Toka3HUKH 0Z Bere-
KBITGHb | TpaBeHb | YEpPBEHb | JIMIEHb | CEpIEeHb | BepeceHb Tannu
CepennbooboBa TemrepaTypa nositps, °C
2019 p. 11,6 16,8 25,0 22,5 22,6 16,7 19,2
2020 p. 11,0 13,3 22,5 21,9 22,5 18,2 18,2
Cepense 3a
1960-2020 pp. 8,5 13,6 18,4 19,2 18,6 13,4 15,3
CymapHa KiJTbKICTh OTa/IiB, MM
2019 p. 73,5 302,4 94,1 127,9 54,8 54,9 707,6
2020 p. 14,7 195,9 196,7 2248 39,4 75,2 746,7
Cepenne 3a
1960-2020 pp. 457 70,1 107,4 129,9 89,8 62,4 505,3
INpporepmiunuii koedimieHT
2019 p. 2,10 5,74 1,25 1,82 0,78 1,08 2,12
2020 p. 0,45 4,75 2,93 3,30 0,57 1,39 2,23
Cepenne 3a
1960-2020 pp. 1,81 1,61 1,93 2,16 1,58 1,56 1,77

piCT 1 PO3BUTOK POCIUH KYKypyI3H, hopMyBaH-
HS TIOKa3HUKIB 1HJAUBIAYaTbHOI TPOTYKTHBHOCTI
Ta ypokaiiHoCTi 3epHa. Pazom 3 Tum, aano 3mo-
Iy OUIHUTU €(PEeKTUBHICTh BUKOPUCTAHHS CTH-
MYJISTOPIB POCTY ¥ KOMIUIEKCHUX MIKpOJ00pHB
JUTsl IOTIOCIBHOT 0OPOOKHM HACIHHSA Ta MO3aKope-
HEBOTO MiPKUBJICHHS POCIUH KYKYPYA3H.
BaxmBum enemeHTOM (popMyBaHHS 3ep-
HOBOI MHPOAYKTHBHOCTI TiIOpUAIB KYKYpyA3H €
YUCJIO Ka4yaHIB Ha OJHINA pOCIMHI ab0 OJMHMII
wiomi. Y pe3yibTaTi NMPOBEJEHUX HaMHU CIIO-
CTepEe)KEHb BCTAaHOBJIICHO, IO POCIHMHH JOCIIJI-
KyBaHUX TiOpUAIB KYyKypyA3u (GpopMmyBasu pi3-
HY KUJTBKICTh KauaHiB Ha TOCTITHUX JUISTHKAX. Y
cepelHbOMY 3a poKM jgociikeHb Ha 100 poc-
JUHAX PaHHBOCTUIIUH TIOpUI  KYKypyA3u
JH Meotuna gopmysaB 98-108 Ta cepeaHbo-
panniii /Ib Xotnn 93-98 nponykTHBHUX Kada-
HiB (Tabm. 2). 3pocTaHHs KUIBKOCTI MPOAYKTHB-
HHUX KayaHiB, 3aJIEKHO BiJ CIIOCO0IB JOMOCIBHOT
00poOKM HACiHHS Ta MO3aKOPEHEBOTO IiHKHUB-
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JIEHHS CKJIaJlo JUIs paHHbocTUrioro riopuay JH
Meotuaa 3—10 mrr., a6o 3,1-10,2 %, cepennbo-
pansboro riopuny b Xorun — 1-5mrT., abo
1,1-5,4 % mnopiBHsHO 10 KOHTpoir0. HailOuibry
KUTBKICTh MPOAYKTHBHUX KadaHIB JOCIIIKYBaHi
riopuau JIH Meotuna (108 kauanis) ta JIb Xo-
TUH (98 kauaHiB) GopMyBalIM Ha BapiaHTi 3 BU-
KOPUCTAHHAM JJIsl JIONIOCIBHOI OOpOOKHM HaciH-
HSl Ta M03aKOPEHEBOI0 IMi/PKUBICHHS CTUMYJIS-
TOPIB POCTY ¥ KOMIUIEKCHUX MIKPOJOOPHB,
HalimeH1ry — BiamosinHo 101 ta 93 kauanu — Ha
BapiaHTI 3 BHUKOPHCTAHHSM JIMIIE CTUMYJISTOpA
pocry.

JloBeieHO, 110 €JIEMEHTOM CTPYKTYpH
BpOXar0 KYKYpy/A3H, BiJ sIKOTO HaiOiiblue 3a-
JI&KUTh PIBEHb YPOKaWHOCTI KyJNbTYpH, € Bara
3epHa 3 KauaHa, 1110 3MIHIOBalacs sSIK 3a POKaMH
JOCTIIKeHb, TakK 1 3aJIe)KHO BiJl BapiaHTIB J0TO-
CiBHOI 0OpOOKM HaciHHS Ta I03aKOPEHEBOIO
ni/pKuBiIeHHs. Hamni migpaxyHKH mokasaiu, 1o
y CepelHbOMY 3a POKH JOCITIKEHb JOMOCIBHA
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00poOKa HACIHHS Ta MO3aKOPEHEBE ITiHKUBIICHHS
KYKYpYA34 Ha paHHIX €Tamax pocTy 3abe3mnedy-
BaJIM 3pOCTAaHHS Baru 3epHa 3 | KauaHa paHHBO-
cruriioro Tiopuny IH Meotuna 3 125,2 r Ha KOH-
tpomi 1o 134,1-159,3 r, abo Ha 7,1-27,2 %, a ce-
pemHpopanHboro riopumy b Xotun —3 157,7 r Ha
KkoHTpodi 10 166,3—204,2 , abo Ha 5,5-29,4 % nHa
JIOCITIKYBaHUX BapiaHTax (Tadi. 2).

Maca 1000 3epeH, sIk TOKa3HUK KPYITHOCTI
3epHa, 10 (GOpMyeThCs Ha KayaHaX, TaKOX Ba-
pitoBana mia BIUIMBOM TiOpUAHUX OCOOIMBOC-
TeW, MIKPOJIOOpUB 1 PEryisTOpiB pocTy. Y ce-
PEAHBOMY 32 POKH JIOCIIIKEHb 3pOCTAHHS Macu
1000 3epeH, MOPIBHSAHO 10 KOHTPOJIO, CKIIAIO Y
pannbocturiioro riopuay JH Meotuma 20,8—
36,9 1, a6o 6,9—-12,3 %, Toxi sIK y cepeaHbOpaH-
uHporo riopuny b Xorun — 30,9-47,0 r, abo
10,5-16,0 % 3anexxHO BiJ CIOCOOY TOMOCIBHOI
00poOKHM HACiHHS Ta T03aKOPEHEBOI'O ITi/KHB-
JICHHA y paHHI (a3u pO3BUTKY.

Jiisa 060X riOpuaiB KyKypyI3u CHOCTEpi-
rajqucsl 3MiHM ¥ 3a BUXOJIOM 3epHa 3 | kauaHa,
SK 32 JOCHTIDKYBaHHMMH BapiaHTaMH JOMOCIBHOT
00poOKHM HACiHHS Ta T03aKOPEHEBOIO ITi/KUB-
JICHHS, TaK 1 32 POKaMH JOCIIKEHb, 10 Y ce-
PEIHBOMY CKJIAB JIJIsi PAHHBOCTHIJIOTO TiOpHIy
JAH Meotuna 81,1-83,6 %, nna cepeaHbo-
pannsoro /Ib Xotun — 78,6-80,8 %.

3acTocyBaHHsSI MIKPOJOOPHUB 1 PEryJsiTo-
PiB POCTY POCIHH MO3UTHBHO BIUIMHYJO Ha (op-
MyBaHHsI BPO’Kalo 3epHa TriOpuaaMu KyKypyI3H.
VY cepenHbOMY 3a POKH JOCIIJKEHb YpOXKail-
HICTb 3€pHa paHHbocTUrIoro riopuny AH Meo-
Ttuaa cknana 7,21-9,20 1/ra, cepeHbOPaHHBOTO
riopuny JIb Xotun — 7,66-9,65 1/ra (tadm. 3).

3pocTaHHs BpPOXKalo, MOPIBHIHO 10 KOHT-
podto, y panubocturioro riopuny JIH Meotuna
cranoBuwio 0,64—1,99 t/ra, abo 8,9-27,6 %, y
cepennbopanHboro riopuny b Xorun — 0,67—
2,00 1/ra, abo 8,7-26,1 %, 1mo 0OyMOBIEHO MOB-
HUM a00 YaCTKOBUM 3a0€3MEUEHHSIM MiKpoesie-
MEHTaMH ¥ pICTPEryIoBaAIbHUMU PEUOBHHAMU
3 IX PO3MOIIIIOM BIIPOJIOBXK BETeTaIlli KYIbTYpPH,
0COOJIMBO y KPUTHYHI MEPI0JIU PO3BUTKY POCIIHH.

3aranoM, 3a pe3ylbTaTaMH JTOCTiIKEHb
BCTaHOBJICHO, [0 HaiMEHIIl e()eKTUBHUM CepeJl
JOCTIKyBaHUX BUsBHUBCS BapianT 2 (OOpoOka
Hacinus Bumnen-K, 0,5 n/t; o6poOka mociBiB
Bummnen-2, 0,5 n/ra y ¢a3u 3—5 nuctkiB Ta 7-9
nuctkiB). [lpupict ypoxkaro 3epHa, MOPIBHSHO
710 KOHTPOJIIO, CKJIaB Y PaHHBOCTHUIJIOTO T10pUIy
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JIH Meotunaa 0,64 1/ra, a6o 8,9 %, y cepeaHbo-
pannboro /Ib Xotun — 0,67 1/ra, abo 8,7 %.

Haii6inem edextuBHEMM OyB BapiadT 5
(O6po6xka nacinast Bummen-K, 0,5 i/t + Opakyn
Hacinus, 1,0 o/t + Opakyn munk, 1,0 1/T; 006-
pobka mociBiB Bummnen-2, 0,5 n/ra + Opakyn
dbocdop, 2,0 i/ra y dasy 3—5 muctkiB Ta Bum-
nen-2, 0,5 n/ra + Opakyn umHK, 1,0 1/ra + Opa-
KyJ MarHiu, 2,0 i/ra 'y ¢pazy 7-9 NHCTKIB), SKUi
3a0e31eunB HaWBUIIMK TPUPICT BPOXKAKO 3epHA
Kkykypymu — 1,99 1/ra, abo 27,6 % y paHHBOCTHT -
noro riopuny AH Meotuaa ta 2,00 1/ra, abo
26,1 % y cepennbopanuboro riopuny b Xortun
MOPIBHSHO 10 KOHTPOJIIO.

BucHoBku.

TakuM YWHOM, TPOBEACHHS JOMOCIBHOI
00pOoOKHM HACIHHS Ta MO3aKOPEHEBOT'O ITi/IKHUB-
JICHHS. POCIIMH KYKYpYyI3H y paHHi (a3u po3-
BUTKY (3—5 Ta 7-9 NHCTKIB) 3 BUKOPUCTAHHSIM
CTUMYJISTOpa JUisi 00poOku HaciHHsa Bummen-K,
CTHUMYJISITOpa POCTY pociuH Bumnen-2, kom-
IeKCHUX MikpogoOpuB Opakyn HacinHsa, Opa-
Kyl MyinbTHKOMIUIEKC, Opakyn komodepMuH
uuHKy, Opakyn konodgepmuH martio Ta Opakyin
kojodepmun dochopy 3yMOBIIOE MOKPAIICHHS
MOKa3HUKIB 1HIUBIAYaTIbHOI TPOAYKTHBHOCTI Ta
3pOCTaHHsI YPOXKAHHOCTI 3epHa.

Bcranosneno, mo HaiiMeHIl eheKTHBHUM
cepeln JMOCIKYBaHMX BHUSBUBCS BapiaHT 2
(O6pobka nacinas Bummnen-K, 0,5 n/1; 06pobka
nocieiB Bumnen-2, 0,5 n/ra y ¢a3zu 3—5 nuCTKIB
Ta 7-9 nUCTKIB), e Bara 3epHa 3 1 kayaHa 3011b-
mryBanacst y panabocturioro riopuay IH Meo-
tuzaa Ha 7,1 %, y cepeanbopanaboro JIb Xotun —
Ha 5.4 %, maca 1000 3epen — Ha 6,9 Ta 10,5 %,
a TPHUPICT YpOXKaro 3epHa, MOPIBHIHO 10 KOHT-
podto, cknaB 8,9 % Tta 8,7 % BianoBiAHO.

HaiiBumii  moka3HUKH — 1HAWBIAYalIbHOT
IMPOAYKTUBHOCTI Ta ypoXKalHOCTI 3epHa 3a0e3-
neuye BapianT 5 (O6pobka HacinHa Bummen-K,
0,5 o/t + Opakyn nHaciaasa, 1,0 o/t + Opakyn
uuuk, 1,0 1/T; o0poOka mociBiB Bummen-2,
0,5 n/ra + Opaxkyn ¢ochop, 2,0 n/ra 'y dpazy 3-5
mucTKiB Ta Bumnen-2, 0,5 n/ra + Opakyn HUHK,
1,0 n/ra + Opakyn marHiii, 2,0 n/ra 'y ¢pazy 7-9
nmucTKiB). Bara 3epna 3 1 kauaHa 301IbIITy€EThCH,
MOPIBHSHO JIO KOHTPOJIO, Y PAHHBOCTHUTIIOTO
riopuny JIH Meotuna na 27,2 %, cepenHbo-
pannboro /Ib Xotun — Ha 29,4 %, maca 1000
3epeH — Ha 12,3 ta 16,0 %, ypoaifHICTh 3epHa —
Ha 27,6 Ta 26,1 % BiANOBIIHO.
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Tabnuysa 2. Bnaue 0onocienoi 06podKu HACIHHA MA NO3AKOPEHEE020 NIOHCUGIEHHA HA eJleMeHmU
CMPYKIYypU 8podcaio 2iopudis KyKypyo3u ckopocmuziux zpyn (cepeone 3a 2019-2020 pp.)

BapianTu JIH Meortuna b XoTtun
No . KIJIBKICTD Bara sepHa KIJIBKICTB Bara sepHa
0. I ﬂOHOClBHg 00poOKa 06po6Ka MoCiBiB HpO):[y'KTI/IBHI/IX 5 1 kauana, maca 1000 HpOILy.KTI/IBHI/IX 3 1 kawana, maca 1000
HaCiHHSA kayaniB Ha 100 - 3epeH, T kayaniB Ha 100 - 3epeH, T
pOCIHHAX, MT. pOCIIHHAX, IIT.
KonTtpois (0e3 00pobkn) 98 125,2 300,8 93 157,7 293,8
2 ¢aszu 3-5 nucmxis
Buwmmen-K, 0,5 /T ma 7-9 aucmkis: 101 134,1 321,6 94 166,3 324,7
Bummnen—2, 0,5 n/ra
3 ¢aszu 3-5 nucmxis
Bumnen-K, 0,5 a/t + ma 7-9 aucmkis:
Opaky:n Hacinns, 1,0 n/ra Bumnen-2, 0,5 5i/ra + Opakyn 103 140.1 326,2 % 174,0 330.8
MyJbTHKOMILIEKC, 1,0 11/Ta
4 ¢aszu 3-5 nucmxis
Bumnen-K, 0,5 a/t + ma 7-9 aucmkis:
Opakyi Haciuns, 1,0 /T Bumnen—2, 0,5 5i/ra + Opakyn 107 152,6 332,8 97 193,3 340,3
+ Opakyn nuHK, 1,0 1/T MyJbTHKOMILIEKC, 1,0 n/ra +
Opaxkyn musk 1,0 n/ra
) ¢aza 3-5 nucmris:
Bumnen—2, 0,5 5i/ra + Opakyn
Bumnen-K, 0,5 a/t + dhocdop, 2,0 n/ra
Opakyn Hacianas, 1,0 1/T + Gaza 7-9 nucmxis: 108 159,3 337,7 98 204,2 340,8
Opakyi nuHK, 1,0 1/t Bummen—2, 0,5 n/ra +
Opaxyn uuHk, 1,0 si/ra +
Opaxkyn marsii, 2,0 i1/ra
6 Bumnen-K, 0,5 a/T + ¢asu 3-5 aucmris
Opaky Haciuns, 1,0 1/t + ma 7—9 nucmkis: 106 145,9 329,2 96 182,3 337,1
Opakyn nuHK, 1,0 1/1 Opakyn nuHK, 1,0 1/ra
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Tabnuysa 3. Ypoorcaitnicme 3epna 2iopudie KyKypyo3u CKOpOCHUIUX ZPYR 3A1EHCHO 8i0 CHOCODi6

00nOCi6HOT 00POOKU HACIHHA MA NO3AKOPeHes020 nidxcuenenna (cepeone 3a 2019-2020 pp.)

Non Bapiaatu JAH Meotnma Jb XoTtun
I JlonociBHa 00pobOxka Ha- 06poBiKa Nocisie YpOXKaiHICTBb, + 10 KOHTPOJIIO YPO>KaiHICTb, + 10 KOHTPOJIIO
CIHHS T/Ta T/Ta % T/Ta T/Tra %
1 Kowtpors (6¢3 06po6ii) .21 - - 7,66 - -
¢aszu 3-5 nucmxis
2 Bumnen-K, 0,5 o/t ma 7-9 aucmkis: 7,85 +0,64 8,9 8,33 + 0,67 8,7
Bummen—2, 0,5 n/ra
Bumnen-K, 0,5 a/T + qua;l;f;fljzle’;m
3 Opaky:n Hacinns, 1,0 n/ra Binen—2, 0,5 a/ra + Opays 8,08 +0,87 12,1 8,56 +0,90 11,7
MyJbTHKOMILIEKC, 1,0 J1/Ta
¢aszu 3-5 nucmxis
Bumnen-K, 0,5 a/t + ma 7-9 aucmkis:
4 Opakyi Haciuns, 1,0 1/T Bumnen—2, 0,5 5i/ra + Opakyn 8,79 +1,58 21,9 9,24 + 1,58 20,6
+ Opakya 1uHK, 1,0 J1/T MyJbTHKOMILIEKC, 1,0 i/ra +
Opaxkyn musk 1,0 n/ra
¢aza 3-5 nucmxis:
Bumnen—2, 0,5 5i/ra + Opakyn
Bummen-K, 0,5 n/T+ Opa- ¢docdop, 2,0 n/ra
5 Kyn Hacinns, 1,0 /T + gaza 7-9 nucmxis: 9,20 +1,99 27,6 9,66 + 2,00 26,1
Opakya nuHK, 1,0 /T Bummen—2, 0,5 n/ra +
Opakyn uuHK, 1,0 j1/ra +
Opaxkyn marsii, 2,0 in/ra
Bumnen-K, 0,5 n/T+ Opa- ¢azu 35 nucmxie
6 Ky Haciuus, 1,0 /T + ma 7-9 aucmkis: 8,41 +1,20 16,6 8,88 + 1,22 15,9
Opakyn nuHK, 1,0 1/T Opakyn nmHK, 1,0 11/ra
2019 p. 0,17 0,16
HIP o5 2020 p. 0,21 0,12
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Khmelnitskyi State Agricultural Experimental Station of Institute of Feed Research and Agriculture Podillya of NAAS,
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Topicality. Fertilizers are one of the most effective means of influencing the yield and quality of
maize grain. Along with macroelements (N, P, K), microelements (B, Cu, Fe, Mn, Zn, Mo) play an important
role in the formation of maize grain productivity. The need for these elements is small, but they are absolutely
necessary for the growth and development of plants. An effective way to provide plants with trace elements
during the growing season can be seed treatment and foliar fertilizing, which will contribute to improving the
guality of products, increasing yield and economic efficiency of maize cultivation. The use of growth regula-
tors, complex liquid fertilizers is one of the new and promising directions in the agriculture of Ukraine, but
little investigated in the conditions of the Western Forest Steppe. Purpose. To study the influence of growth
stimulants and complex microfertilizers on the growth and development of plants, the formation of individual
productivity indicators, yield and grain quality of maize in the conditions of the Western Forest-Steppe.
Materials and Methods. For 2019-2020, the research was conducted on medium loamy podzolized cherno-
zems. In a two-factor experiment, it was studied: DN Meotyda and DB Khotyn hybrids; growth stimulants
(Vympel-K, Vympel-2) and microfertilizers (Oracle seeds, Oracle multicomplex, Oracle colofermin zinc,
Oracle colofermin magnesium), which were used for seed treatment or spraying of crops in stages of 3-5 and
7-9 leaves. Results. It was established that the maize plants of the studied hybrids formed a different number
of ears in the experimental plots, namely, DN Meotyda — 98-108, DB Khotyn — 93-98 productive ears per
100 plants. Pre-sowing seed treatment and foliar feeding of maize at the early growth stages ensured an in-
crease in grain weight per 1 ear of the early-ripening hybrid DN Meotyda by 7.1-27.2 %, and of the mid-
early hybrid DB Khotyn — by 5.5-29.4 %, and 1,000 grains weight by 6.9-12.3 % and 10.5-16.0 %, respec-
tively. The grain yield increased by 8.9-27.6 % in the early-ripening hybrid DN Meotyda, and by 8.7-26.1 %
in the mid-early hybrid DB Khotyn. Conclusions. The highest indicators of individual productivity and grain
yield are provided by the variant that involves seed treatment: Vympel-K + Oracle seed + Oracle zinc;
crop treatment in the stage of 3-5 leaves: Vympel-2 + Oracle phosphorus and in the stage of 7-9 leaves:
Vympel-2 + Oracle zinc + Oracle magnesium). The grain weight per 1 ear increases by 27.2 for the early-
ripening hybrid DN Meotida, by 29.4 % for mid-early DB Khotyn compared to the control; weight of 1,000
grains — by 12.3 and 16.0 %, grain yield — by 27.6 and 26.1 %, respectively.

Key words: maize, hybrid, seed treatment, feeding, individual productivity, yield
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