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The main goal of our investigation was to determine the influence of different mineral
fertilizer rates on the formation of corn hybrids productivity and their dependence on hydrothermal
conditions. Medium-early hybrid SY Fenomen (FAO 220) and medium-ripe SY Torino (FAO 310)
were selected and analysed for research. The corn fertilization system consists of three
methods:Main, row and top dressing. Under conditions of optimal fertilization inthe growing
season corn can provide high yields on almost all soils.almost all soils. Scientists distinguish two
important stages of plant developmentcorn, the so-called critical phases, regarding the provision of
their macro- andmicroelements, these are the phases of 3-5 and 7-8 leaves. From the provision of
elementsnutrition, especially pay attention to the presence of phosphorus, depends onthe formed
number of cobs on the plant and grains on them. Corn reacts strongly to nitrogen fertilization. To
ensurehigh efficiency of its application and optimization of the dose, in addition to
samplingsamples and expected yields, it is necessary to determine the amount of nitrogen contained
in the soil.Contained in the soil. The amount of soil nitrogen can be very different andrange from
20-100 kg N depending on the predecessor and itsnutrition, soil class and agricultural practices
used. Nitrogen is the most important of all nutrients that affect the level ofcorn yield. Corn
consumes nitrogen up to the phase of 8 leaves, until thismoment only 2-3% of nitrogen is absorbed,
from the phase of 8 leaves to the phase of dryingflower columns (hair) on the cobs - 85% of the
total amount of nitrogen.The rest of the nitrogen corn continues to consume almost until the
beginning of cobs. The influence of mineral fertilizers on the formation of individual productivity
and the use of mineral fertilizers at a dose of Ni2gP128K128 + N7o provided the highest height of
maize plants 212.6 cm for SY Fenomen and 227.4 cm for SY Torino. The height of cob attachment
under these conditions was 82.7-88.4 cm. Additional use of 70 kg of nitrogen on the background of
N12gP12sK12¢ allowed to form the highest biometric values of the cob. Thus, in the hybrid SY
Fenomen the length was 24.4 cm and the diameter was 5.1 cm, while in the SY Torino hybrid it was
25.6 and 5.3 cm, respectively. The use of a complete fertilizer system (N32sP128Ki128 + N7g) in the
cultivation of corn hybrids has increased grain yield from cobs to 82.8-83.6% against 79.5-80.8%
in control, and accordingly the weight of 1000 seeds up to 336-345 g against 318-329. The use of
mineral fertilizers had a positive effect on the formation of grain productivity indicators of corn
hybrids. And the more nitrogen fertilizers were applied, the higher was the yield. Compared to the
variant without fertilizer, the yield of corn hybrids increased by 83-90% and amounted to 12.18-
12.88 tha™.

Keywords: hybrid, corn, productivity, mineral fertilizers, yield structure.

Table. 5. Lit. 17.

Introduction. (Formation of the problem). Corn has long been considered as
one of the oldest agricultural crops and the main crop of today's world agriculture.
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Today it is one of the most productive cereals with a variety of uses. According
to the WTO (World Trade Organization), about 20% of corn grain is used for food
needs in the world, 15-20% for technical needs, and about 60-65% is allocated for
livestock feed [14].

Corn for grain in Ukraine occupies about 1.2 million hectares, and corn for
silage and green fodder occupy 4.5-5 million hectares. Large areas under corn are in
the United States (29 min. ha), Brazil (12 min. ha), India (5.8 min. ha), Argentina (3.5
min. ha). It is grown in large areas in Romania, Yugoslavia, Italy, Hungary, Bulgaria
[6]. According to scientists, corn grain contains about 65-70% carbohydrates, 9-12%
protein, and fat at the level of 4-8%, in addition, it also contains mineral salts and
various vitamins. It is estimated that 100 kg of corn grain contains 134 feed units and
about 8 kg of digestible protein. Due to its high energy nutrient content, namely: 100
kg of dry grain provides 1600 MJ of metabolic energy. Over the last decade, Ukraine
has doubled the area under corn, and the yield of this crop has tripled [14].

High yields of corn grain are obtained by farms that grow it using intensive
technology. Thus, according to the Harvest Online website, in the conditions of 2021,
as on the October 28, Poltava, Chernihiv and Vinnytsia regions are three top leaders
in corn grain harvest, respectively. The corn grain harvest amounted to 11.16 million
tons from an area of 1.76 million hectares (32%) with a yield of 6.34 tons / ha [3].
Fertilizers are one of the priority factors in intensifying crop production, as it has a
high impact on the productivity of crops, including corn [1].

The issue of corn fertilization has been studied in detail by both foreign and
domestic scientists [7, 11]. The corn fertilization system consists of three methods:
basic, line and foliar fertilization. Under conditions of optimal fertilization during the
growing season, corn can provide high yields on almost all soils. Scientists identify
two important stages in the development of corn plants, the so-called critical phases,
in terms of providing them with macro- and micronutrients, these are the phases of
3-5 and 7-8 leaves. From the supply of nutrients, especially attention should be paid
to the presence of phosphorus, depends on the number of cobs on the plant and grains
on them.

Corn reacts strongly to nitrogen fertilizers. To ensure high efficiency of its
application and optimization of the dose, in addition to sampling and expected yield,
it is necessary to determine the amount of nitrogen contained in the soil. The amount
of soil nitrogen can be very different and be in the range of 20-100 kg N depending
on the predecessor and its fertilizing system, soil class and agricultural techniques
used [17].

Nitrogen has the greatest effect on the level of corn yields. Corn consumes
nitrogen up to the phase of 8 leaves, so far only 2-3% of nitrogen is absorbed, from
the phase of 8 leaves to the phase of drying of flower columns (hair) on the cobs -
85% of the total amount of nitrogen. Corn continues to consume the rest of the
nitrogen almost until the cobs reach maturity [1].

According to the authors S.P. Tanchyk and L. V. Centilo, itis ecologically
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expedient to include corn in the technology of mineral fertilizers in norms not
exceeding NgoPgoKgo for growing corn for grain on typical blacksoils. Exceeding this
norm is undesirable for reasons of both environmental feasibility (inhibition of
nitrogen fixation throughout the growing season and significant losses of nitrogen
gas) and economic (yield returns are relatively low). The use of manure and
biocompost is environmentally sound and affects the yield of corn, however, compost
does not cause significant emissions of N,O in contrast to manure, which makes the
loss of nitrous oxide losses are among the highest in the experiment. The advantages
of compost over manure are obvious both from the point of view of environmental
protection and from economic considerations, as its required amount is twice less
than the norm of manure [9, 10, 15, 17].

Corn has a positive effect on the after-effects of organic fertilizers, which can
last for several years after the application of manure under the predecessor. The full
norm of phosphorus and potassium fertilizers and the main part of nitrogen fertilizers
are most often applied under fallow tillage so that they get into the soil layer with
guaranteed moisture, where the main part of the root system of plants is located. The
rest of the nitrogen is added to the fertilizer during inter-row tillage and foliar.

According to research, it was found that the duration of the growing season
directly depends on the density of corn plants, varietal characteristics of hybrids and
the rate of mineral fertilizers. The Kakhovsky hybrid had a shorter (114 days)
vegetation period with a density of 60 thousand / ha, regardless of the norms of
mineral fertilizers. The longest growing season was recorded in Skadovsky hybrids at
a density of 80 and 90 thousand / ha and application of NP1z (respectively 124 and
126 days) and Arabat in variants 90 thousand / ha and NgoPgo — 125 days [8].

Corn needs a certain amount of phosphorus in a certain amount than nitrogen or
potassium. Phosphorus plays a particularly significant role for the plant in two
phases. In the initial phase of growth and development, phosphorus provides
intensive initial plant growth and optimal development of the root system of corn. It
Is a component of nucleic acids, participates in energy metabolism, plays a huge role
in the accumulation of carbohydrates, and regulates respiration, photosynthesis and
more. The second critical phase, when phosphorus is most needed, occurs during the
formation of generative organs [4].

Material and methods. The medium-early hybrid SY Fenomen (FAO 220) and
medium-ripe SY Torino (FAO 310) were studied, the originator of which is Syngenta
Ltd. Corn hybrids were sown in a wide row (70 cm), with a standing density for the
harvest period of 75 thousand plants / ha.

Corn hybrid SY FENOMEN (FAO 220). Originator — Ltd. Syngenta.
Registration year — 2016. Maturity group — middle-early. The hybrid has a high yield
potential. It has a high level of drought resistance, rapid moisture loss of grain during
ripening. It has an erectoid arrangement of leaves. Stay Green plants provide high
quality for animal feed. Coud be used for grain or silage. Grain type: dentiform. Type
of adaptability: highly adaptive. The starch content in the grain is 72-74%. It has a
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number of valuable features: cold resistance — 9 out of 9 points; drought resistance —
8 out of 9 points; moisture yield 9 out of 9 points; initial growth rate — 8 out of 9
points. In addition, the hybrid has a high resistance to root and stem rot and vesicular
smut — 8 out of 9 points.

It is suitable for sowing in the early stages (at a temperature of +6 ...8 ° C at the
depth of seed wrapping). It is suitable for re-cultivation in the same field (for
monoculture). It is recommended for harvesting at an optimal early date. The hybrid
iIs recommended to growing in soils-climatic zones: Steppe (Northern), Forest-
Steppe, Polissya. Recommended plant density for the harvest period: in conditions of
sufficient moisture — 70-80 thousand / ha, unstable moisture — 60-70 thousand / ha
and insufficient moisture — 45-55 thousand / ha.

Corn hybrid SY TORINO (FAO 310). Originator — Ltd. Syngenta. Registration
year — 2019. Maturity group — medium-ripe. The hybrid is able to provide high and
stable yields. Has an average growth rate at the beginning of the growing season. Has
a high yield potential, able to provide high cost recovery for intensive cultivation
technology. The erectile type of leaf placement reduces the competition of plants in
light crops and increases the efficiency of photosynthesis. The grain quickly releases
moisture during ripening, which saves the cost of post-harvest drying of grain.

Coud be used for grain. Grain type: dentiform. Type of adaptability: medium
flexible. The hybrid has a fairly high cold resistance — 8 out of 9 points; drought
resistance — 7 out of 9 points; moisture transfer — 9 out of 9 points; initial growth rate
— 7 out of 9 points. The corn hybrid has a high resistance of 7 out of 9 points to root
and stem rot and 8 out of 9 points to vesicular smut.

It is recommended to sow at the optimally early time (at a temperature of +9 ...
12 ° C at the depth of seed wrapping). It is suitable for re-cultivation in the same field
(for monoculture). The hybrid is recommended to growing in soils-climatic zones:
Steppe, Forest-Steppe, and Polissya. Recommended plant density for the harvest
period: in conditions of sufficient moisture — 70-80 thousand / ha, unstable moisture -
60-70 thousand / ha, insufficient moisture — 45-55 thousand / ha.

The predecessor for corn was winter wheat. Soil preparation in the pre-sowing
period depended on the predecessor and was aimed at maximally preserving and
accumulating moisture in the soil and destroying weeds. Tillage included: after
harvesting the predecessor, disking was carried out with heavy harrows BDT-7, and
later plowing was carried out with a plow PLN-5-35 to a depth of 25 cm. In the
spring, harrowing and pre-sowing cultivation were carried out, under which mineral
fertilizers were applied in the dose of Ni,5P1,5K128 in the form of nitroammophoska.
Also, the scheme of the experiment for some options provided for the additional
application fertilizers at a dose of 70 kg of radical nitrogen in the form of ammonium
nitrate in the phase of 6-7 leaves of corn.

The growing technology of corn hybrids was generally accepted for the Forest-
Steppe Zone of Ukraine and, in addition to the issues raised, met regional and zonal
recommendations.

Climatic conditions of the right-bank Forest-Steppe territory of Ukraine, in
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particular where crops are located, were characterized by certain features. The
climate is temperate continental, with moderately mild winters and warm and humid
summers. The typical temperature in January is -4... -6 °C, while in July + 18.6... +
20.5 °C. The period with a temperature above +10 °C is about 200 days. The sum of
active temperatures is 2600 °C. Precipitation in the region is unevenly distributed.
550-600 mm falls in the south-western and western parts, and 500-550 mm in the
south-eastern part. The main part (65-75%) of them falls on the warm period of the
year. The height of the snow cover reaches 7-15 cm.

Hydrothermal conditions in the year of research were characterized by certain
features. It should be noted that in general, the average monthly air temperature and
rainfall during the growing season were favorable for growing corn for grain, but the
uneven distribution of precipitation did not allow forming the maximum productivity.
April turned out to be quite warm, the average daily air temperature was close to the
average long-term data and amounted to 9.3 °C, while the amount of precipitation
was 29 mm. The following month saw an increase in the average daily air
temperature, which was typical for the region. The average monthly air temperature
in May 2021 was 13.7 °C, while the amount of precipitation per month was 109 mm,
which is almost twice as high as the long-term average of 62 mm.

The indicators of June differed slightly from the long-term average in the
direction of increase. Thus, the average daily air temperature in June was 18.9 °C
against 16.7 °C, and the amount of precipitation was 99 mm against 72 mm. The
month of July 2021 turned out to be quite dry, which to some extent had a negative
impact on the growth processes of corn. At the same time, the average daily air
temperature for the month was 19.5 °C, and the amount of precipitation was 55 mm,
while the average long-term indicators were 18.8 °C and 77 mm, respectively. August
was also quite arid, as the amount of precipitation of 35 mm was twice less than the
norm (72 mm), while the average monthly air temperature was 21.0 °C. Indicators of
temperature and moisture in September were almost equal to the average long-term
indicators and were 14.8 °C and 46 mm, respectively. The average daily temperature
in October was 8.4 °C and the amount of precipitation was 71 mm, which generally
did not prevent the timely start of harvesting corn.

Outline of the main research material. It is proved that the use of mineral
fertilizer system, which is based on pre-sowing application of mineral fertilizers and
foliar fertilization with nitrogen fertilizers, in corn crops for grain was more efficient,
compared to organic by 4.3% [12].

According to scientists, in irrigated conditions in the south of Ukraine, the
maximum yield of corn grain (12.9 t ha.) was obtained by plowing to a depth of 20-
22 cm in a system of differentiated tillage with one slit for crop rotation. Increasing
the rate of nitrogen fertilizers from Ny to Nisq did not significantly affect the yield
(0.351 ha’ at LSDgs t hat — 0.39), and increasing them to Nig increased this value
by 0.73 t ha’ on average of factor B. Thus, the best tillage scheme is plowing to a
depth of 20-22 cm in a system of differentiated tillage with one split for rotation of
crop
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rotation and fertilizer application at the level of Nygo.

Some scientists recommend to improve and to increase the biometric
performance and productivity of corn for grain, to use biofertilizers, and preparations
of mycorrhizal biopreparations [13,14].

The literature often cites the results of studies that indicate that obtaining
consistently high yields of corn, primarily formed under conditions of sufficient
moisture and high soil fertility, and establishing the optimal dose of fertilizer for each
hybrid is the most difficult and priority in growing technology. At the same time,
scientists note that in dry years, increasing doses of fertilizers led to a significant
decrease in yield. Therefore, increasing nitrogen doses on soils with low fertility
further contributed to the increase in corn grain yields in dry years.

The use of NRKj¢ for corn on the options for plowing by-products did not
contribute to the accumulation of excess heavy metals in the product. But at the same
time, the introduction of high doses of mineral fertilizers for corn crops, namely -
NgoRgoK135 against the background of the aftereffect of 30 t ha’ of organic matter
stimulated the intensity of the use of plant trace elements. However, the authors noted
that the mobility of zinc into the soil decreased, which may have necessitated
additional feeding of this trace element [2].

It is well known that foliar fertilizing corn with nitrogen fertilizers enhances the
effect of the main fertilizer, but does not replace it. Foliar fertilizing is recommended
to be carried out on low-nitrogen, gray forest soils and blacksoils leached, and sod-
podzolic soils. The most positive effect is given by early foliar fertilizing of corn
plants in the phase of 3-5 leaves. It is primarily needed on poor low-humus soils and
in case of insufficient fertilization before sowing corn. Late foliar fertilization
reduces its effectiveness and, consequently, prolongs the growing season of corn.

It is necessary to ensure equal distribution of fertilizers to a sufficient depth in
the moist soil layer during fertilization. Often in the literature there is a positive effect
of foliar fertilization of corn in the period before the ejection of panicles with a
solution of urea, it helps to obtain higher yields. About 90% of the total amount of
consumed elements corn absorbs before the onset of the phase of milk ripeness, ie
almost throughout the growing season. Moreover, nitrogen supply is a key factor in
increasing yields, as this element affects the formation of both vegetative biomass
and generative organs (cobs) of the crop.

At the beginning of the growing season, plants absorb 3-5% of it, which is to
some extent due to low spring temperatures, which inhibit this process. The intensity
of nitrogen absorption increases starting from the phase of six to eight leaves
formation. In the range of ontogenesis from eight leaves to the phase of drying of
flower columns ("hair") on the cobs, the culture absorbs about 85% of the total
nitrogen (and the most intensive absorption process is observed 10-20 days before
ejection of panicles) [16].

At Eridon company, experts have identified the priority of using fertilizers in
the cultivation of corn. Nitrogen fertilizers have been singled out as the main type of
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fertilizer used for corn. It is important to use fertilizers with a prolonged effect, such
as urea, urea-ammonia mixture. When using liquid nitrogen fertilizers (UAN,
ammonia water) it is advisable to use inhibitors of ammonification and nitrification.

As for phosphate fertilizers, they were ranked second in importance in the
results of agrochemical analysis of soil. Usually, with medium and high content of
mobile phosphorus in the soil, sowing with phosphate fertilizers applying is
sufficient. Sulfur fertilizers ranked third in importance. The need for sulfur can be
partially met by the addition of ammonium thiosulfate. If the actual content of mobile
sulfur is <5 mg / kg of soil — it is advisable to apply before sowing ammonium sulfate
or magnesium sulfate.

Potash fertilizers are the fourth most important for corn in the agrochemical
analysis of soil is the content of mobile potassium. Usually in the main areas of maize
sowing, on chernozem soils, the content of available potassium ranges from 80 to 120
mg / kg of soil, which is quite sufficient to ensure a yield potential of 10-12 t ha™
(potassium).

With lower potassium content in the soil and the desire to get a high yield, it is
advisable to apply in the fall 100-150 kg / ha of potassium chloride for tillage. Other
indicators of agrochemical analysis of soil: the content of meso- (magnesium,
calcium) and trace elements (zinc, boron, copper, iron, manganese, molybdenum, and
cobalt) are important and need to monitor their content in the soil. However, full
control over the supply of nutrients to plants will give the analysis of plant samples
taken during the growing season. Doctor of Agricultural Sciences Hryhoriy
Hospodarenko believes that corn has special requirements for mineral nutrition. At
the beginning of the growing season, both the aboveground part and the root system
develop slowly. It is at this time that a sufficient supply of readily available nutrients
is required. Over time, corn develops a strong root system capable of absorbing
nutrients from a 1.5-meter layer of soil. This should be taken into account when
forming a fertilizer system, especially the application of nitrogen fertilizers.

Fertilization will provide more productive use of moisture by corn plants. With
optimal nitrogen nutrition, they actively absorb phosphorus. This accelerates the
formation of the leaf apparatus and promotes deeper penetration of roots into the soil,
which is especially important in conditions of insufficient moisture. Fertilizers rates
for corn are determined taking into account the yield, the content of mobile
compounds of nutrients in the soil, rapid diagnosis of plant nutrition. Phosphorus and
potassium fertilizers are applied under fallow tillage. This ensures that they are
placed in the guaranteed moisture zone during the maize growing season. Nitrogen
fertilizers are applied under fallow tillage and on permafrost soil, before leveling the
fallow or under pre-sowing cultivation.

It is especially effective to apply urea and UAN on permafrost soil. Urea is not
fixed by soil absorbing complex and moves with water to the lower, constantly
moistened soil layers, which makes it available to plants in the later stages of the
growing season. Applying nitrogen fertilizers under pre-sowing cultivation in case of
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insufficient moisture is less effective, because it provokes plants to form the bulk of
the root system in the upper layer of the soil, which can dry out, increases weediness
of crops. Late autumn application of anhydrous ammonia, ammonia water or urea is
also effective (in case of lowering the soil temperature below -10 -5 ° C), and in
regions with unwashed water regime — UAN [5].

To solve the main tasks in the cultivation of corn for grain, along with the
improvement of agricultural techniques, it is necessary to take into account the
weather and climatic conditions of the region and the location of research.

In the main phases of development of corn hybrids, the height of plants and the
height of cobs attachment were measured by measuring 10 fixed, typical for this
variant plants, in two non-contiguous repetitions, in the flowering phase — from the
soil surface to the upper limb. Observations and accounting of the harvest were
carried out according to appropriate methods.

The height of the corn plants and the height of the cob attachment are among the
Important economic features. It is very important that the indicators are as even as
possible across the corn field. Because it depends on the quality of harvesting and
possible crop losses.

We have established the influence of fertilizer systems and features of hybrids of
different maturity groups on the formation of height indicators.

It was found that the maize hybrid SY Fenomen on the variant without fertilizers
formed the height of plants at the level of 156.5 cm, when introduced into pre-sowing
cultivation nitroammophoska at a dose of N1,gP1,5K1,g plant height increased to 187.3
cm. The additional use of ammonium nitrate at a dose of 70 kg a. s. in the phase of 6-
7 leaves provided the height of plants at the level of 212, 6 cm (Table 1).

Table 1
Influence of fertilizer systems on the height of corn plants and the height of the
cob attachment, cm (average for 2020-2021)

Corn hybrid
Fertilizer system SY Fenomen (FAO 220) \ SY Torino (FAO 310)
Plant height, cm
Without fertilizers 156.5 167.3
N12gP128K128 187.3 205.5
N128P128K128+N70 212.6 227.4
Cob attachment heigh, cm
Without fertilizers 53.2 64.0
N128P128K128 62.5 73.3
N128P128K128+N70 82.7 88.4

the source is formed on the basis of own research results

Growing corn of the SY Torino hybrid on the variant without fertilizer provided
a plant height of 167.3 cm. Application of 128 kg of nitrogen, phosphorus and
potassium increased the height of corn plants of this hybrid to 205.5 cm, while with
the additional introduction of 70 kg of nitrogen height increased to 227.4 cm.

When comparing the height of the cob attachment to the corn plant, it was found
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that in the hybrid SY Fenomen it was slightly lower compared to SY Torino. The
differences can be explained by physiological features, but the effect of fertilizer
systems is well traced. Thus, in the non-fertilizer version, the cob attachment height
of the SY Fenomen hybrid was 53.2 cm, with NyygP128K10g it increased to 62.5 cm,
while with additional N+, application it increased to 82.7 cm.

At the minimum value, the height of attachment of the cob in the hybrid SY
Torino was traditionally on the option without fertilizer and was 64.0 cm. It increased
to 73.3 cm when used in pre-sowing cultivation 128 kg of nitrogen, phosphorus and
calcium. And the maximum value — 88.4 cm, it reached with the additional use of 70
kg of nitrogen at the root in the phase of 6-7 leaves.

Thus, the formation of corn plant height and cob attachment height depends
significantly on the fertilizer system, as it is extremely sensitive to the level of
mineral nutrition. Also, the biological characteristics of hybrids have an impact on
altitude. In our case, the height of the SY Torino hybrid was higher than in the SY
Phenomen.

Science and practice have proven the positive role of mineral fertilizers in the
formation of yield indicators, and this effect is directly reflected in such indicators as
height and diameter of the cob, weight of 1000 grains. The proportion of grain in the
cob largely depends on the biological characteristics of the hybrid.

In our studies, we also noted the positive role of the use of complete mineral
fertilizers compared to the option without the use of fertilizers. This was primarily
reflected in the length of the cob and its diameter (Table 2).

Table 2
Biometric indicators of corn cobs depending on the hybrid and fertilizer system,
g (average for 2020-2021)

Corn hybrid
Fertilizer system SY Fenomen (FAO 220) SY Torino (FAO 310)
length, cm diameter, cm length, cm diameter, cm
Without fertilizers 19,6 4,2 20,2 4,4
N128P128K128 23,5 4,5 24,7 4,7
N128P128K128+N7g 24,4 51 25,6 5,3

the source is formed on the basis of own research results

It was found that the length of the cob of the SY Fenomen hybrid on the variant
without fertilizer was 19.6 cm, while its diameter was 4.2 cm. When using
N1,8P128K 128 In pre-sowing cultivation, the length of the cob increased to 23.5 cm, and
its diameter was now 4.5 cm. Additional uses of 70 kg of nitrogen increased the
length of the cob to 24.4 cm and its diameter to 5.1 cm.

The SY Torino hybrid was slightly higher in terms of cob length and diameter.
Thus, in the variant without fertilizers, the length of its cob was 20.2 cm and a
diameter of 4.4 cm. When 128 kg of the active substance of the main macrofertilizers
was applied to the pre-sowing cultivation, the length of the cob increased to 24.7 cm,
while its diameter increased to 4.7 cm.The highest biometric indicators were
marked by the cobs of the SY Torino hybrid, which was grown on the background of
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N128P128K12¢ and additional application of N-o. The length of the cob was 25.6 cm and
its diameter was 5.3 cm.

In addition to the length of the cob and its diameter, an equally important
indicator that affects the yield is the yield of grain from the cobs of corn. And the
higher this percentage, the higher the credit yield of corn. Observations showed that
both studied factors (hybrid choice and fertilizer system) had some influence on this
indicator (Table 3).

In the analysis of corn cobs of SY Fenomen hybrid it was found that the lowest
grain yield from the cob 79.5% was observed in the variant without fertilizers. When
applied in pre-sowing cultivation of mineral fertilizers at a dose of NygP128K128 grain
yield increased to 81.4%. Traditionally, the highest yield of grain from the cob,
namely 82.8%, was the option with the introduction of 128 kg of nitrogen,
phosphorus and potassium in pre-sowing cultivation and additional application of 70
kg of nitrogen between rows in the phase of 6-7 leaves.

After estimating the grain yield of cobs in the SY Torino hybrid, it was found
that in the variant without fertilizers it was 80.8%, with Nj,5P1,5K128 — 82.5%, and
with additional N+, the share of grain yield from cobs increased to 83.6%.

Table 3
Yield of grain from corn cobs depending on the hybrid and fertilizer system,%
(average for 2020-2021)

Fertilizer system Corn hybrid -

SY Fenomen (FAO 220) SY Torino (FAO 310)
Without fertilizers 79.5 80.8
N128P128K128 81.4 82.5
N128P128K128+N70 82.8 83.6

the source is formed on the basis of own research results

The most important indicator that directly affects the yield of any crop is the
weight of 1000 seeds. It largely depends on natural factors such as air temperature
and the presence of moisture during the period of grain filling. However, the impact
of mineral nutrition is very high.

Our research found that the cultivation of maize hybrid SY Fenomen on the
variant without fertilizers contributed to the fact that the weight of 1000 seeds was
the smallest and was 318 g, while in the hybrid SY Torino it was 11 g higher and was

329 g (Table 4).

Table 4

Weight of 1000 corn grains depending on the hybrid and fertilizer system, g

(average for 2020-2021)

Fertilizer system Corn hybrid
SY Fenomen (FAQO 220) SY Torino (FAO 310)
Without fertilizers 318 329
N128P128K128 324 336
N128P128K128+N70 336 345

the source is formed on the basis of own research results
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Slightly higher weights of 1000 seeds were observed with the use of
N1ogP128K12g IN pre-sowing cultivation. The indicators in the hybrid SY Fenomen
were 324 g, and in the hybrid SY Torino - 336 g. The highest value of the weight of
1000 seeds was the variant with the additional use of 70 kg of active substance
nitrogen in the phase of 6-7 leaves. Thus in hybrid SY Fenomen weight made 336 g.
And in hybrid SY Torino it was higher on 9 g and made 345 g. Thus, the positive role
of fertilizer systems in terms of length and diameter of the cob, the percentages of
seed yield from the cob and the weight of 1000 grains. The maximum performance
was provided by the variant with the introduction of NigP18K10g IN pre-sowing
cultivation and additional use of N in the phase of 6-7 leaves.

The formation of the productivity of any crop is directly proportional to many
factors. First of all, the soil and climatic conditions of the growing zone are
important, as well as varietal or hybrid composition, sowing dates and plant density,
mineral nutrition system. But the most important thing is strict adherence to all
methods of cultivation technology.

Our research found that to a greater extent on the indicators of yield and pre-
harvest moisture of the grain had mineral fertilizers (Table 5). It was noted that the
SY Fenomen corn hybrid when grown on the variant without the use of fertilizers
provided a yield of 6.42 t ha™* while the grain moisture at harvest was 16.1%.

Table 5
Indicators of yield and humidity of corn during the harvest period (average for
2020-2021)
Hybrid Fertilization system Hunp]'d'ty O.f grain at Yield in 14% humidity, t ha™
arvesting,%

SY Fenomen Without fertilizers 16.1 6.42
N128P128K128 16.7 8.75
N128P128K1281+N7g 174 12.18
SY Torino Without fertilizers 17.0 7.05
N128P128K128 17.5 9.44
N128P128K128+N70 18.3 12.88

LSDgs (tha’)= A—0,18 ; B 0,25 ; AB - 0,28.

the source is formed on the basis of own research results

The use of mineral fertilizers in the dose of Ni,gP128K128 IN pre-sowing cultivation
allowed increasing productivity to 8.75 t ha™*, however, the pre-harvest grain moisture
was also slightly higher and amounted to 16.7%. Further additional use of 70 kg of
nitrogen in the aisle in the phase of 6-7 leaves of corn increased grain yield to 12.18
t ha™*, while the harvest moisture was 17.4%. The SY Torino hybrid had slightly
higher productivity indicators, which can be explained by its belonging to another
maturity group and, in general, a longer growing season. It was found that the lowest
yields for the hybrid SY Torino were recorded in the variant without fertilizer. At the
same time, they amounted to 7.05 t ha™, and the pre-harvest humidity was at the level
of 17.0%.
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Conclusions. The application of NigP18Ki0g In pre-sowing cultivation
increased the yield of corn to 9.44 t ha*, although the pre-harvest humidity increased
slightly to 17.5%. The combination of mineral fertilizers applied to both pre-sowing
cultivation (N1gP18K128) and inter-row fertilization (N;o) contributed to the
formation of the highest grain productivity of corn hybrid SY Torino which was
12.88 t ha™*, while pre-harvest grain moisture was 18.3%. Thus, the use of mineral
fertilizers had a positive effect on the formation of grain productivity indicators of
corn hybrids. And the more nitrogen fertilizers were applied, the higher the yield. The
yield of corn hybrids has increased by 83-90%, compared to the option without
fertilizer.
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AHOTAIIA
34CTOCYBAHHA CHCTEMH Y/1OEPEHHA ITPH ®OPMYBAHHI
3EPHOBOI IPOJYKTHBHOCTI I'EPH/IB KYKYPY/I3H

YV cmammi euceimneno pezynomamu  00cniodcenb GNAUEY MIHEPANbHUX 000pu8 Ha
Gopmysanns npooyKmueHocmi 2iopudie KyKypyo3u ma ix 3a1exicHicmy 6i0 2i0pomepMivHux ymos. Y
38 A13KY 31 CIMPIMKUM POCMOM YIH HA eHep2OHOCIi Ha CbO20OHI, OYiHCe BANCTUBUM € YOOCKOHALICHHS]
MexXHON02I GUPOWYBAHHS CLIbCLKO2OCNOOAPCHLKUX KYAbmyp, nepeoycim KykKypyosu. OcmauHim
4acoM pi3KO 3MEHWUNACS KIIbKICMb MIHEPAIbHUX 000pus, AKi 6HOCAMb Ni0 NOCI8U KYKYPYO3U, U0
no8’sA3aH0 3 6UCOKOI0 ix eapmicmio. Bajxciueum nokaznuxom € i 6naug 2iopomepmiuHux yMmos,
OCKIIbKU NO20OHO-KIMAMUYHI NOKA3HUKU MAKOMC 0YJice CUTbHO 8apiloiomsb no poxax. V 36’°sa3ky 3
YUuM aKmyanibHUMu NUMAHHAMU, € GUBYUEHHS HOBUX 2i0puU0i6 KyKypyO3u CNPAMOBAHI HA NIOBULYEHHS
VPOACATIHOCMI 34 PAXYHOK ONMUMANILHO20 Ni0OOPY MIHEpaIbHUX 000pus ma 30cepeoddceHoCmi Ha
no2ooHux ymoeax. Lle sanexcumo nepwi 3a 6ce 6i0 epynu cmuenocmi 2ibpuda ma tio2o coOpmosux
ocobnusocmeil. [na docniodxcens Oy10 00pano ma npoamanizogano cepeouvopannii 2iopuo CH
@enomen (DAO 220) ma cepeonvocmuenuti CH Topino (PAO 310).

Cucmema yoobpenns KyKypyo3u CKIa0AEMbCs 3 MPbOX NPUNOMIE: OCHOBHO20, PAOKOBO20 i
niodcusients.3a ymoe ONMUMANLHO20 YOOOpeHHs Y nepiod eezemayii  KyKypyo3a Modice
3abe3neuysamu 8UCOKI 8podicai npakmuyHo Ha 6cix rpynmax. Hayxosyi eudinaioms 06a eaxiciusi
emanu po3eUMKY poCiuH KyKypyo3u, max 36aHi KpumuyHi ¢asu, wjooo 3abesneueHocmi ix Maxkpo-
ma mikpoenemeHmamu ye gazu 3—5 ma 7—8 nucmkis. Bio 3a6e3neueHocmi elemMeHmis dHcusienHs,
0Cco0IUB0 CNI0 36epHYMU Y8azy HA HaA6HICMb ocgopy, 3anexrcums copmMo8aHa KilbKicmb
Ka4aHie Ha poCauHi ma 3epeH Ha HUX.

Kykypyosa cunvho peacye na yooopenns azomom. /{na 3abe3neyents 6UCOKOi epekmugHocmi
1l020 3aCMOCY8aHHA ma onmumizayii 003U, Kpim uOIpKU 3pa3Kie ma O4iKy8aHoi 8podcaHoCmi,
HeoOXIOHO GU3HAUUMU KLIbKICMb a30my, wjo micmumscsi 8 pyumi. Kinbkicmo 1pynmoeozo azomy
Modice Oymu Oyaice pizHoro i cmanosumu 6 mexcax 20-100 ke N 6 3anescnocmi 8i0 nonepeoHuxa ma
1020 cucmemu HCUBNEHHS, KIACY IPYHMY Ma 6UKOPUCMOBYBAHOT a2POMexXHIKU.

Aszom Hatlbinbwie 3 YCiX eleMeHmi8 JICUBNEeHHs BNIUBAE HA NOKASHUKU  DI6HS YpOiCar
KYKypyosu. Kykypyosa cnoxcusac azom 00 gazu 8 1ucmiis, 00 Yyb020 MOMEHMY 3AC80IEMbCS TUlLe
2-3 % azomy, 6i0 ¢azu 8 aucmkie 00 ¢hasu 3acuxawHs KEIMKOBUX CMOBNYUKIE (80710CCA) HA
Kkauanax — 85 % 3aeanvhoi xinbkocmi azomy. Pewimy azomy KyKypyo3a npooo8icye Cnoicusamu
matixce 00 NOYAMKY 00CMUSAHHS KA4aHi8.

Busuaecs ennue minepaibHux 000pus Ha Gopmysants iHOUGIOYAIbHOI NPOOYKMUBHOCHI MA
3acmocyesanns minepanvhux 000pus y 003i N12gP128K128+N7g 3a06e3neuuno natisuuyy sucomy pocaun
Kykypyosu 212,6 cm ona CH Denomen ma 227,4 cm ona CH Topino. Ilpu yvomy eucoma
NPUKPINIeHHs Kauaua, 3a oanux ymoe cmanosuna 82,7-88,4 cm. Jlooamkose 3acmocysanns 70 ke
0.p. asomy Ha ¢oni NigP128Ki2s 003601Un0 chopmysamu naiisuwi Giomempuuni NOKA3HUKU
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kauana. Tax y 2iopudy CH @enomen oosocuna cmanosuna 24,4 cm, a diamemp — 5,1 cm, mooi ax y
2iopuoy CHU Topino 25,6 ma 5,3 cm 6i0nosiono. 3acmocysanHs noeHoi cucmemu yOOOpeHHs.
(N128P128K128+N70) npu eupowysanni 2iopudie Kykypyosu 00360aun0 30ilbuuumu 6uxio 3epHa 3
kauaHie 0o 82,8-83,6 % npomu 79,5-80,8 % na konmpori, i 6ionosiono macy 1000 nacinum 0o 336-
345 2 npomu 318-329 o. BukopucmarHs mMiHepaibHUx 000pue no3umueHo 6NIAUBAN0 HA (hOPMYBAHHSL
NOKA3HUKIE 3epPHOB80I NpodyKmugHocmi 2iopudigé Kykypyosu. I uum Oinbue azomuux 000pug
BHOCUIU, MuM Oilbwiolo Oy1a ypoxcaunicme. Y nopisuauui 00 eapianmy 0e3 Y00OpeHHs.
ypoorcaiinicme 2ibpudis KyKypyo3u spocna na 83-90 % ma cmanosuna 12,18-12,88 m/za.

Knrwouoei cnoea: 2iopuo, Kykypyosza, npoOyKmueHiCmb, MIHEpalbHi 000pusa, cmpyKkmypa
8podICalo.

Taon. 5. Jlim. 17.
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