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The article presents the studies results of the foliar fertilization influence with microfertilizers
and growth stimulants on the formation of the leaf surface area of corn hybrids, as the main
component of photosynthetic potential of plants and their productivity in general.

One of the modern directions of increasing the yield and quality of crop products is the
introduction of energy-saving technologies in agricultural production with the use of plant growth
regulators and microfertilizers.

Their use for pre-sowing seed treatment provides intensive plant growth and development,
high field germination, and spraying plants during the growing season promotes plant growth and
development, increasing their resistance to adverse weather conditions, diseases, increasing yields.
As a result, growth regulators and microfertilizers are increasingly becoming an integral part of
intensive crop technologies. In addition, ensuring the productivity of plants and the optimal leaf
surface area can be achieved not only by using a single growth stimulant or microfertilizer, but also
their complex. Therefore, it is important to study the use of a complex of plant growth stimulants
and microfertilizers, which, in turn, will ensure the realization of the biological potential of corn
plants, and reduce costs per unit of output.

According to the program of our research, we studied the influence of microfertilizers and
growth stimulants on the growth, development and formation of the assimilation surface of corn
hybrids of different maturity groups. According to the research results, the highest leaf surface area
was recorded in the medium-ripe hybrid Monica 350 MW, 42,74 thousand m? / ha using foliar
fertilization in the phase of 5—9 leaves with a complex of microfertilizers Nanomix-corn and growth
stimulant Emistim S. Area leaf surface in the middle-early hybrid yield of 37,96 thousand m® / ha,
was also recorded for the use of this complex. Also, the use of only microfertilizers Nanomix-corn,
led to an increase in leaf area for all studied hybrids.

Key words: corn, hybrid, leaf surface, microfertilizer, biostimulants.

Table 2. Lit. 7.

Introduction. Corn is the most important crop in the world in terms of
distribution, versatility and energy value. In terms of crop area and grain production,
it ranks second in the world. In the Vinnytsia region, corn is one of the traditional
crops in the production of feed grain and is sown annually on an area of about 400
thousand hectares. The reason for the insufficient realization of the biological
potential of the culture is the low validity of the adaptability of hybrids of different-
maturing hybrids of corn ripeness to certain conditions and cultivation technology
[1].

Reserves for increasing corn productivity include the development and
implementation of modern intensive and adaptive technologies for growing crops,
which provide optimization of plant growth and development conditions based on
biological and ecological control over the state at the main stages of organogenesis.
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The introduction of modern corn hybrids has necessitated further improvement of
cultivation technology, taking into account the more efficient use of bioclimatic
potential of soil and climatic conditions of the zone and the genetic potential of high-
yielding hybrids [2, 3].

Increasing the grain yield of corn in modern conditions is impossible without the
use of scientifically sound technologies for its cultivation. The correct choice of
hybrid taking into account the length of the growing season and the use of growth
stimulants and foliar fertilization with micronutrients are determinants of high and
stable yields of this crop. Therefore, our study is quite relevant.

Analysis of recent research and publications. The results of research by
scientific institutions show that the reduction of the assimilating surface leads to a
decrease in plant productivity. In this case, the most favorable conditions for the
formation of the crop of the main cultivated plants are created when the total area of
leaves is about 3—4 times larger than the area of land occupied by plants [4, 5].

According to recent studies, the formation of optimal plant productivity,
including leaf surface can be achieved not by a single phytohormone or biologically
active compound, but by a complex, applying them simultaneously or sequentially
under optimal growing conditions. Therefore, one of the most important tasks of crop
production is the development of the most rational schemes for the use of biological
products, growth regulators in combination with macro-and micronutrients [6, 7].

The purpose of the study is to determine the characteristics of the impact of
microfertilizers and growth stimulants on the growth, development and formation of
productivity of different-growing hybrids of corn LLC
«AGROPOSLUGTRANSSERVICE» Chernivtsi region.

Materials and methods of research. Field research was conducted in the field
of LLC «<AGROPOSLUGTRANSSERVICE» Chernivtsi region, during 2020—2021.
The scheme of the experiment provides investigation and interaction of two factors:
A - hybrids; B—foliar feeding

Preparation, cultivation of soil for corn in the experiment was carried out in
accordance with the recommended technologies for the conditions of the Right Bank
Forest-Steppe of Ukraine, in addition to the factors studied.

Sowing was carried out in the third decade of April. Corn hybrid of medium-
early maturity group Zdobutok (FAO 290) and hybrid of medium-ripe group Monika
350 MB (FAO 380) were used for sowing.

Also on the corresponding variants of the experiment, foliar fertilization with
complex microfertilizer Nanomix-corn (1,5 | / ha) in the phase of 7—9 leaves and
growth stimulant Emistim C (25 ml/ha) in the phase of 5-9 leaves was carried out.
The control variant at the experimental site was the variant where no foliar
fertilization was carried out.

Hydrothermal conditions in the years of research (2020—2021) were
characterized by deviations from the average long-term indicators and did not fully
ensure the maximum realization of the genetic potential of the culture. But in general,
the soil and climatic conditions of the right-bank Forest-Steppe are favorable for
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growing corn.

The object of research is the processes of growth, development of corn plants
and the formation of grain productivity depending on foliar fertilization.

Subject of research — corn hybrids, grain yield, biostimulator of plant growth,
microfertilizer.

Research methods: 1) field; 2) laboratory: a) morphological; b) physical; 3)
comparative and calculated.

Research results. The results of research show that on average in two years in
the conditions of LLC «AGROPOSLUGTRANSSERVICE» Chernivtsi district the
leaf area of corn plants changed significantly depending on the phase of their
development, foliar fertilization and hybrid composition.

The leaf surface area of corn plants is an important indicator in the formation of
productivity as an element of photosynthetic productivity. The further yield of corn
grain will depend on this indicator (table 1).

Under control, the leaf surface area of the middle-early hybrid of corn The yield
in the phase of 12 leaves was 20,88 thousand m’/ha. When using foliar fertilization
with the drug Nanomix-corn, the leaf surface area of the middle-early hybrid of corn
The yield in the phase of 12 leaves increased by 14,85% and amounted to 23,98
thousand m?/ha.

And with the combined use of Nanomix-corn + Emistim C in foliar feeding, the
leaf surface area of medium-early corn hybrid The yield in the 12-leaf phase
increased by 19,92% relative to control and amounted to 25,04 thousand m?/ha.

Under control, the leaf surface area of the medium-early corn hybrid Zdobutoku
in the flowering phase was 33,27 thousand m?/ha. When using foliar fertilization with
the drug Nanomix-corn, the leaf surface area of the middle-early hybrid of corn The
yield in the flowering phase increased by 10,37% and amounted to 36,72 thousand
m?/ha. And with the combined use of Nanomix-corn + Emistim C in foliar feeding,
the leaf surface area of medium-early corn hybrid Yield in the flowering phase
increased by 14.09% relative to control and amounted to 37,96 thousand. m*ha.

The control of the leaf surface area of the middle-early hybrid of corn: the yield
in the phase of milk ripeness was 33,01 thousand m%ha. When using foliar
fertilization with Nanomix-corn, the leaf surface area of medium-early corn hybrid
The yield in the milk ripeness phase increased by 9,87% and amounted to 36,27
thousand m?/ha.

And with the combined use of Nanomix-corn + Emistim C in foliar feeding, the
leaf surface area of medium-early corn hybrid The yield in the milk ripeness phase
increased by 13,66% relative to control and amounted to 37,52 thousand m?/ha.

The control of the leaf surface area of the middle-early hybrid of corn: the yield
in the wax ripeness phase was 29,02 thousand m?/ha. When using foliar fertilization
with Nanomix-corn, the leaf surface area of the middle-early corn hybrid The yield in
the wax ripeness phase increased by 11,61% and amounted to 33,39 thousand m?/ha.

And with the combined use of Nanomix-corn + Emistim C in foliar feeding, the leaf
surface area of medium-early corn hybrid The yield in the wax ripening phase increased by
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Table 1

Increasing the leaf surface area of medium-early corn hybrid depending on
foliar fertilization, (average for 2020—2021), thousand m*/ha*

Hybrid Foliar feeding Phases of plant development
(factor A) (factor B) 12 leaves flowering milk ripeness wax ripeness
o Without processing 20,88 33,27 33,01 29,02
S Nanomix corn 23,98 36,72 36,37 32,39
O
5 Nanomix-corn +
© Emistim C 25,04 37,96 37,52 32,92

Note*. Based on our own research.

13,43% relative to control and amounted to 32,92 thousand m?/ha (table 2). Under control,
the leaf surface area of the medium-ripe hybrid Monica 350 MW in the 12-leaf phase
was 22,92 thousand m*/ha. When using foliar fertilization with the drug Nanomix-
corn, the leaf surface area of the medium-ripe hybrid Monica 350 MW in the phase of
12 leaves increased by 10,82% and amounted to 25,40 thousand m*/ha. And with the
combined use of Nanomix-corn + Emistim C in foliar feeding, the leaf surface area of
the medium-ripe hybrid Monica 350 MW in the 12-leaf phase increased by 17,36%
relative to control and amounted to 26,90 thousand m*/ha.

Table 2

Increasing the leaf surface area of medium-ripe corn hybrid depending on
foliar fertilization, (average for 2020—2021), thousand m*ha *

Hybrid Foliar feeding Phases of plant development
(factor A) (factor B) 12 leaves flowering milk ripeness waxy ripeness
Without processing 22,92 38,23 36,90 32,39
S S [ Nanomix com 2540 41,32 40,71 35,75
S 9 Nanomix-corn +
= Emistim C 26,90 42,74 41,68 37.17

Note*. Based on our own research.

Under control, the leaf surface area of the medium-ripe hybrid Monica 350 MW
in the flowering phase was 38,23 thousand m?/ha. When using foliar fertilization with
Nanomix-corn, the leaf surface area of the medium-ripe hybrid Monica 350 MW in
the flowering phase increased by 8,08% and amounted to 41,32 thousand m%ha. And
with the combined use of Nanomix-corn + Emistim C in foliar feeding, the leaf
surface area of the medium-ripe hybrid Monica 350 MW in the flowering phase
increased by 11,79% relative to control and amounted to 42,74 thousand m?/ha.

Under control, the leaf surface area of the medium-ripe hybrid Monica 350 MW
in the phase of milk ripeness was 36,90 thousand m%ha. When using foliar
fertilization with Nanomix-corn, the leaf surface area of the medium-ripe hybrid
Monica 350 MW in the phase of milk ripeness increased by 10,32% and amounted to
40,71 thousand m?/ha. And with the combined use of Nanomix-corn + Emistim C in
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foliar feeding, the leaf surface area of the medium-ripe hybrid Monica 350 MW in the
phase of milk ripeness increased by 12,95% relative to control and amounted to 41,68
thousand m?/ha.

Under the control, the leaf surface area of the medium-ripe hybrid Monica 350
MW in the wax maturity phase was 32,39 thousand m*ha. When applying foliar
fertilization with the drug Nanomix-corn, the leaf surface area of the medium-ripe
hybrid Monica 350 MW in the wax phase increased by 10,37% and amounted to
35,75 thousand m*/ha. And with the combined use of Nanomix-corn + Emistim C in
foliar feeding, the leaf surface area of the medium-ripe hybrid Monica 350 MW in the
wax ripeness phase increased by 14,75% relative to control and amounted to 37,17
thousand m*ha. Due to the use of foliar fertilization Nanomix-corn + Emistim C
significantly increases the total leaf surface area for all hybrids of different maturity
groups, and at the beginning of the milk ripening phase there is a general pattern of
leaf surface reduction in all variants of the experiment.

Conclusions. Thus, the highest indicator of leaf surface showed medium-ripe
hybrid Monica 350 MW for treatment of vegetative plants with microfertilizer
Nanomix — corn and plant growth stimulant Emistim C and it amounted to 42,74
thousand m*/ha in the flowering phase. The use of a complex of the above fertilizers
has led to an increase in leaf surface area in all phases of plant development in all
studied hybrids.
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AHOTALIA
BILTHB TEXHOJIOTTYHHX ITPHHOMIB BUPOIIIYBAHHSA HA ILIOIY
JINCTKOBOI TIOBEPXHI POCJIHH KYKYPY/I3H
YV cmammi Hasedeno pezynvmamu 00CniodceHb 6HIUSY NO3AKOPEHEBUX NIONHCUBTIEHb
MIKPOOOOpUSAMU MA CIMUMYIAMOPAMU POCMY HA POPMYBAHHA NIOWI TUCKOBOI NOGEPXHI 2ibpudie
KYKYpyO3u, SIK OCHOBHOI  CKIAO080i ¢homocunmemuuno2o NOMEHYiary pociun ma ix
npooykmusHocmi 6 yinomy. OOHUM 3 CYYACHUX HANPIMIG NIOBUUEHHSL YPOICAUHOCIE Ma AKOCH
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NPOOVKYIl  POCIUHHUYMBA €  6NPOBAOINCEHHA )Y  CLIbCbKO2OCNOOApcbKe — 8UPOOHUYMEBO
eHepeo30epiearouux mexHon02ill i3 3aCmocy8aHHAM pe2yisAmopie pocmy pociur ma Mikpoooopus.

Bukxopucmanns ix ona nepeonociénoi 0b6pobKku HACiHHA 3a0e3neuye IHMeHCUSHUl picm i
PO36UMOK POCIUH, BUCOKY NOLOBY CXONHCICMb, A 0ONPUCKYBAHHS POCIUH Ni0 Yac gecemayii cnpusie
npoyecam pocmy i po36UMK)Y POCIUH, NIOBUWEHHIO CMIUKOCMI iX 00 HeCHnpUsmIUSUX NO200HUX
VMO8, X60p00, nidGUWeHHIO 6podcaunocmi.  3eadcalouu Ha ye, pe2yIAMOpU pocmy ma
MIKpoOobpusa 6ce Oinbule CcmMaOms HeEBI) EMHUMU eleMEeHMAMU IHMEHCUBHUX MEeXHOI02Il
BUPOWYBAHHSA  CiIbCLKO2OCNO0APChKUX Kyavmyp. Kpim moco 3abesneuenns npooykmuenocmi
POCIUH, MA ONMUMANbHOI NIOWI TUCMKOBOI NOBEPXHI, MONCIUBO OOCASMU He JULLe 3ACMOCYEAHHAM
00H020 CMUMYIAMOPA pOCmy, 4u MiKpoOobpuea, a came ix Komniekcom. Tomy akmyanvHum €
00CNI0XHCEHHS BUKOPUCTNAHHA CAME KOMNIEKCY CMUMYIAMOpa pocmy pOCIuUH ma MiKpoOoobpusa.
Lo 6 ceow uepey 3abe3neuumsv peanizayito 6i0N02IYHO20 NOMEHYIANY POCIUH KVKYPYO3u, ma
SHUJICEHHSL BUMPAM HA 0OUHUYIO BUPOUEHOI NPOOYKYIL.

32i0H0 npozpamu Hawiux OOCNIONHCEHb MU BUSUANU BNAUE MIKPOOOOPUE MA CMUMYIAMOPIE
pocmy Ha picm, po36UMoOK ma (QOPMYSaAHHSA ACUMIIAYIUHOI NOBepXHI 2iOpudie KyKypyO3u Di3HUX
epyn cmuenocmi. 3a pe3yibmamamu 00CHOHNCeHb 6CMAHOBIEHO, WO HAUBUWUL NOKAZHUK NAOUYI
JIUCMKOBOI nosepxHi Oy10 3aghikcoeano y cepeOnbocmuenoco 2iopudy Mounika 350 MB, 42,74 muc.
MP/2a 3a  euxopucmanms nosakopeneozo niodcugienns y gazy 5-9 IucmKie KoMmIeKcoM
MikpoOdobpusa Hanomikc-kykypyoza ma cmumyaamopa pocmy Emicmum C. Ilnowa nucmkogoi
nosepxHi y cepednbopannbozo 2iopudy 3006ymok 37,96 muc. m*/2a, maxoxc 6yna sa@ikcosanus 3a
BUKOpUCMAaHHA 0ano2o Komnuecy. Takooc eukopucmanHs Jauwe Mmikpooobpusa Hanomikc-
KVKYpYO03d, NPU36€ei0 00 3p0CMAaHHA NOKA3HUKA NAOWI TUCTNKOBOI NO 8CIX O0CNI0NCYBAHUX 2IOPUOAX.

Knrouosi cnosa: kykypyosa, 2iopud, 1ucmxoea nosepxus, Mikpoooopueo, OioCmumyisimopu.

Taoa. 2. Jlim. 7.

AHHOTALIUA
BJIHAHHUE TEXHOJIOTHYECKHX IIPUEMOB BbIPAIIIUBAHHUA HA ILIOIA/Th
JIHCTOBOH ITOBEPXHOCTH PACTEHHH KYKYPY3bI

B cmamve npeocmaenenvl pesynvmamol uccied08aHull GIUAHUL BHEKOPHEBLIX NOOKOPMOK
MUKDOYOOOpeHUaAMU U  CIUMYIAMOPAMU pocma HA  @Gopmuposanue NIOwWaou JAUCmMosol
noBepxXHOCmuU  2UOpUO08 KYKYPY3bl, KAK OCHOBHOU COCMAGIAouell @HomocuHmemuiecko2o
NOMeHYUana pacmenuti U ux npooyKmMu8HOCMU 8 YeJloM.

OOHUM U3 COBPEMEHHBIX HANPAGIEHUU NOBbIUEHUS YPOICAUHOCU U Kauecmea NpoOyKYuu
PACMeHue800Cmea ecms 6HeOPeHUe 8 CelbCKOXO03AUCMBEHHOe NPOU3BOOCMBO IHEP2OChepeauux
MEeXHON02Ull C NPUMEHEHUEeM pe2ylamopo8 pocma pacmeHull U MUKpoyooOpeHul.

Hcnonvzosanue ux 015 npeonocegnoli 06padbomxu ceman obecneyuaem UHMeHCUSHbll pocm
u pazeumue pacmeHuti, 8blCOKVIO NOJIE8VI0 BCXOHCECHb, d ONPLICKUBAHUE PACMEHULl 80 8pems
gecemayuu cnocoocmeyem npoyeccam pocma U pazgumus pacmeHrull, NoGbIUEHUIO YCMOUYUBOCMU
K HeO1a20NPUAmMHbIM NO20OHBIM YCI08UAM, OONIE3HAM, NOBbIUEHUIO Ypodicatinocmu. B ceazu ¢ smum
pe2yAmopul pocma U MUKpoyooOpeHus ece 0oabule CMAHOBAMC HEOMbeMIEMbIMU NeMEHMaMU
UHMEHCUBHBIX MEXHONI02ULl  BbIPAWUBAHUS  CEeNbCKOXO03AUCMEeHHbIX Kynvmyp. Kpome moeo,
obecneueHue NpoOOYKMUBHOCMU PACMEHU U ONMUMATbHOU NIOWAOU JUCMOBOU NOBEPXHOCHU
MOJHCHO 0OCMUYb He MOIbKO NPUMEHEHUEM 00HO20 CMUMYIAMOpA poOCma Uil MUKpoyoobpenus, a
UMEHHO ux Komniekcom. Ilosmomy akmyanbHO ucciedo8anue UcChonb308aHUSL UMEHHO KOMNIEKca
CMUMYTIAMOPA pocma pacmenuii u MUKpoyooopenus. Ymo 6 ceoio ouepedsb obecneuum peanusayuio
OUOI02ULeCKO20 NOMEHYUANA PACEHULL KYKYPY3bl U CHUJICEHUE 3ampam HA eOUHUYY 8bIPAUjeHHOU
npooOyKyuu.

Coenacno npocpamme HAWUX UCCLEO0BAHUL, Mbl U3YYANU GIUSHUE MUKPOYOOOpeHUull u
CMUMYTIAMOPO8 pOCMA HA pocm, paszsumue U Gopmuposauue acCUMUIAYUOHHOLU NOBEPXHOCMU
2ubpuU008 KyKypy3svl pasHvlx epynn cneirocmu. Ilo pesyrbmamam ucciedo8anuii yCmaHoeieHo, Ymo
camvlli BUCOKULL NoKazamenb NIOWAOU JUCMOBOU  NOBEPXHOCMU  Obll  3aPUKCUPOBAH Y
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cpeonecnenoco euobpuoa Monuxa 350 MB, 42,74 muic. M/za npu UCNOIb30BAHUU BHEKOPHEBOU
nookopmku 6 ¢asy 5—9 aucmvee KomMnieKCOM MUKpoyOoOpenus Hanomuxc-kykypyza u
cmumynamopa pocma Imucmum C. Ilnowaos nucmoeou nogepxHocmu y cpeonepanue2o 2uopuoa
3006ymox 37,96 muic. M*/ea, makoce Oblia 3aQuUKCUPOSAHA NPU  UCTONL30BAHUU OAHHOZO
Komneca. Taxoice ucnonvzoeanue moavko MuKkpoyooopenus Hanomukc-kyKypysa npugeno Kk pocmy
nokasamens NIOWAaoU TUCMOBOL NO 8CEM UCCTe0YEeMbIM 2UDPUOAM.

Knrwoueevie cnoea: 2cubpuo, oOuocmumynsimop, Muxpoyooopenue, KyKypy3a, Niowaosb
JIUCMOBOU NOGEPXHOCMU, 2PYANbL CREOCHIU.

Taon. 2. J/Ium. 7.
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