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The article presents the results of studying the influence of microelements in top dressing in
different phases on yield and resistance to stem borer. The research was conducted during 2023-
2024 in the conditions of LLC "Organic-D" on gray forest soils, light loamy mechanical
composition.

It was established that the use of foliar top dressing significantly affects the productivity of
corn hybrids, morphological characteristics of corn plants, immunological state and productivity of
the studied hybrids.

In addition, no dependence was established between the introduction of microelements in top
dressing in the phase of 5-7 and 10-12 leaves of corn and the starch content. This indicator
depended to a greater extent on the individual characteristics of the hybrid and the weather and
climatic features of a particular year of research.

The duration of the growing season is one of the most valuable characteristics of corn
hybrids, which allows for the effective use of the agroclimatic potential of the territory and
determines the possibility of growing hybrids in different soil and climatic zones. Corn hybrids
differed significantly in the duration of the growing season. Thus, in particular, in the group of
early-ripening hybrids it was 115-116 days, in the group of medium-early - 121-126 days, and
medium-ripening - 136-141 days. The use of microfertilizers Rosalik and Black Jack contributes to
the extension of the growing season by 1-3 days compared to the control options without foliar
feeding. The use of foliar feeding with microfertilizers Rosalik and Black Jack contributes to the
reduction of the number of plants damaged by the stem corn borer and increased resistance to stem
lodging.

In the control, the yield of hybrids of the early ripening group was at the level of DKC 3247 -
5.17 t/ha and DKC 3805 - 6.31 t/ha, of the medium-early group - DKC 3402 - 8.53 t/ha and DKC
3796 - 7.92 t/ha, and of the medium-ripening group DKC 3969 - 8.64 t/ha and DKC 3972 - 8.81
t/ha. That is, with an increase in the duration of the growing season, the grain productivity of the
studied hybrids also increased. The use of foliar feeding allows you to significantly increase the
level of productivity of corn hybrids of different ripening groups and does not affect the starch
content, but the increase in yield affects the overall starch yield.

Keywords: corn, grain, microelements, foliar feeding, fertilizer system, plant height, cob
attachment height, silage, yield, phytophagous, lodging, elements of crop structure, crop care.

Table 6. Ref. 15.

Research problem statement. In recent years, the rapid pace of global warming has
already affected the state of agriculture in many parts of the globe, and in the future its
consequences will only intensify. Numerous facts indicate the predominance of negative
results of this impact: an increase in temperature indicators and their increased variability,
changes in the amount and frequency of precipitation, an increase in dry periods and
droughts, an increase in the intensity of extreme weather events, salinization of arable land
and fresh water [2].

40



ISSN 2707-5826 CI/IbCHKE I'OCIIOJAPCTBO Pocrunnuymeo, cyvacnuii cman Ne36
TA JIICIBHUL]TBO ma nepcnekmusu PO36UMKY 2025

Reliable provision of the country's population with food products is of strategic
Importance in the context of the global world, financial and economic crisis. Due to
the expected increase in air temperature in the Northern Hemisphere, Ukraine's food
security will largely depend on how effectively agriculture adapts to future climate
change [1, 2, 5, 7].

In solving the problem of food security, a special role belongs to corn as the most
important and socially significant crop in all soil and climatic zones of Ukraine. This is
due to its high ield, the absence of significant problems in growing it, and high demand in
industry, animal husbandry, and medicine [2, 4, 9, 14].

The use of microelements is an integral part of measures to increase the yield of
agricultural crops, including corn, since the use of only mineral and organic fertilizers is
insufficient for the normal development of the plant organism. The role of microelements
(zinc (Zn), manganese (Mn), iron (Fe), copper (Cu), molybdenum (Mo), boron (B)) in the
mineral nutrition of plants is difficult to overestimate; they are indispensable [6, 8, 10].

In plants, the content of trace elements (metals and non-metals) is calculated from
0.01 t0 0.001% and even less [1, 2, 11, 13]. Fe, Mn, Cu, Zn activate enzymes and perform
specific functions in the protective mechanisms of drought resistance of corn. The use of
trace elements is a source of increasing yield and product quality [1, 2, 12]. Meeting the
needs of corn in trace elements in conditions of highly productive agrocenoses requires the
use of appropriate doses and forms of microfertilizers capable of providing plants with
trace elements in critical phases of growth [2, 6]. Therefore, fertilizers containing trace
elements are becoming increasingly relevant [1, 9].

Analysis of recent research and publications. At this stage of development of
agricultural intensification, one of the ways to increase crop yields is the use of
microfertilizers and plant nutrition with them, especially those containing the necessary
microelements in accordance with the needs of plants in the form of chelates [2].

The current situation is associated with the low level of material and technical support
of the production process, as well as with insufficient scientific substantiation of
technological operations regarding the morphobiological features of hybrids and the
conditions of a specific soil and climatic zone [1].

Corn plants absorb a significant amount of microelements and are quite sensitive to
their deficiency at certain stages of growth and development. In order to provide corn
plants with manganese, zinc, molybdenum and sulfur, a large number of microfertilizers
are used [1, 8].

Corn is characterized by a large adaptive potential, which allows hybrids to be grown
in all natural and climatic zones of Ukraine. It responds positively to fertilizer application
and effectively uses nutrients. The realization of the yield potential of corn depends
significantly on soil and climatic conditions, but the application of micronutrients in foliar
(foliar) top dressing is no less important in modern agricultural technologies.

Micronutrients applied in the form of foliar top dressing are absorbed by
approximately 80-90%, while with root top dressing - only by 20-30%. When applying
micronutrients to vegetative plants, micronutrients, getting on the surface of the leaf,
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penetrate into its tissues and are included in the biochemical reactions of metabolism in the
plant [6, 10]. During foliar top dressing, macro- and micronutrients easily penetrate into
plants, are well absorbed, quickly included in the synthesis of organic substances in leaf
blades or are transferred to other plant organs and used in metabolism [2, 11, 15].

Material and research methodology. The research was conducted during 2023-
2024 in the conditions of LLC "Organic-D" on gray forest soils of light loamy
mechanical composition. The climatic conditions of the research area are generally
quite favorable for growing all agricultural crops. In 2023, spring was prolonged with
not high temperature indicators, which affected the use of early corn sowing dates.
An unfavorable weather factor was a sharp decrease in temperature, which became a
limiting factor for the development of corn. In 2024, conditions with high
temperature indicators and uneven distribution of precipitation were observed. In
2024, a significant deviation of the temperature regime and precipitation indicators
from the average multi-year value of these indicators was noticeable. Moisture
deficiency and excessive temperature negatively affected the formation of corn
productivity.

Presentation of the main research material. The growing season is one of the most
valuable features of corn hybrids, which allows for the effective use of the agroclimatic
potential of the territory and determines the possibility of growing hybrids in different soil
and climatic zones.

The growing season and the growing season are different concepts. The latter term
means a biological concept, as it determines the development period of a particular corn
hybrid. That is, the growing season from mass seed germination to ripening. It is the
growing season that determines the ripeness group - early, mid-ripening or late.

In turn, the growing season provides for a time interval in the year during which the
development and growth of plants are possible under the climatic conditions of a
particular area. It is obvious that the growing season is a meteorological concept, and,
therefore, refers to all plants grown in the specified area.

The growing season of grain corn is a variable value, that is, it can change depending
on external factors and characteristics of the variety. This means that vegetation, or rather
its terms, can vary from several days to three months. So, if a plant lacks nutrition or heat,
then compared to optimal conditions, the vegetation period can increase threefold.

The concept of vegetation is inextricably linked with growth and development. And
In this case, the essence of the terms is different. Growth is called quantitative changes that
are associated with the formation of cells, parts or organs. It is growth that is the cause of
an increase in the size and mass of plants. And development is invisible outwardly
qualitative changes that occur at the points of growth. They lead to the appearance of
organs, as well as to flowering and subsequent fruiting.

Both growth and development in the organism always occur simultaneously. They
are related, but the intensity and pace of these processes can sometimes differ noticeably.
Usually, both heredity and the environment affect this.
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The duration of the growing season in corn hybrids can vary from 75 to 180 days or
more. According to the length of the growing season, 7 groups are distinguished:

1) very early-ripening - growing season up to 90 days, the sum of active temperatures
1800-2100°C; 2) early-ripening - 91-105 days, the sum of active temperatures 2100°C; 3)
medium-early - 106-120 days, 2200°C; 4) medium-ripening - 121-130 days, 2400°C; 5)
medium-late - 131-140 days, 2600°C; 6) late-ripening - 141-150 days, 2800°C; 7) very
late-ripening - > 150 days, > 3000°C.

In the territory of Tulchyn district, where the farms are located, hybrids of the early
and mid-season groups are grown for grain purposes.

The results of our research have shown that the use of foliar feeding extends the
duration of the growing season (Table 1).

Table 1
The duration of the growing season of corn hybrids depending on foliar feeding,
days (average for 2023-2024)

Rosalik Black Jack
Ne | Hybrid name Control 5-7+10-12 5-7+10-12
5-7 leaves 5-7 leaves
leaves leaves
Early-ripening grou
1. |DKC 3247 116 117 117 116 117
2. |DKC 3805 115 117 118 116 117
Middle -ripening group
3. |DKC 3402 126 128 129 127 128
4. |DKC 3796 121 122 123 121 122
Mid-season group
5. |DKC 3969 136 138 139 137 138
6. |DKC 3972 141 142 144 141 143

The source: was formed based on our own research results

From the data in Table 1 it is clear that the corn hybrids differed significantly in the
duration of the growing season. Thus, in particular, in the group of early-ripening hybrids
it was 116-117 days, in the group of medium-early - 121-126 days, medium-ripening -
136-141 days. The application of microfertilizers Rosalik and Black Jack in the phase of
5-7 leaves provided an increase in the duration of the growing season by 1-2 days and 1
day, compared with the control.

Two-time application of these microfertilizers in the phase of 5-7 and 10-12 leaves of
corn contributed to an increase in the duration of the growing season of the studied corn
hybrids by 1-3 and 1-2 days, respectively.

Thus, the use of microfertilizers Rosalik and Black Jack contributes to the extension
of the growing season by 1-3 days compared with the control variants without foliar
feeding.

One of the most important characteristics is the height of corn plants, which
determines the suitability of a hybrid or variety for mechanized cultivation. The following
requirements are imposed on cultivated grain corn hybrids: high productivity, resistance to
diseases, plant height of 179-249 cm and the height of cob attachment of 67-111 cm. In
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such a situation, knowledge of the patterns of variability of plant height and cob
establishment depending on the use of foliar feeding is of great agrotechnical importance
In growing grain corn, in conditions of intensive cultivation technologies and timeliness of
mechanized harvesting.

The phenomena of growth and development are an indicator of all metabolic
processes occurring in plants. The results of many studies have shown that there is a close
relationship between the level of yield and the mass of the vegetative apparatus of any
agricultural crops. This issue is of particular importance in the conditions of southern
Ukraine, where by the period of full ripeness in most cultivated crops a significant part of
the leaf apparatus dies off.

The growth rates of the aboveground mass of plants clearly demonstrate the internal
processes occurring in their organism. It is by the growth rates of the aboveground mass
that one can judge the influence of a particular factor on the plant. The growth rates of
plants in height, both in absolute and relative terms, vary significantly depending on the
conditions of the external environment. But there are also a number of regularities. In the
first 10-14 days after the emergence of seedlings, the average daily growth in height is
relatively intense (1.2-1.4 cm). In the next one or two weeks, the growth of plants in
height stops and is only about 0.2 cm per day. This is due to the fact that during this
period, nodular roots are formed in corn and growth in height slows down. Subsequently,
the growth rates in height gradually increase and reach a maximum, as a rule, 7-10 days
before the panicles are thrown out. In some years, under favorable conditions, two
maxima are observed in the rate of plant height growth: the first - 22-24 days of
vegetation, the second - 7-10 days before panicle ejection. Often, at the first maximum, the
absolute increase in height is greater than at the second. At the end of the panicle ejection
phase, the rate of plant growth decreases sharply.

Among the various factors that affect plant height growth, the decisive place belongs
to the level of mineral nutrition. Mineral fertilizers contribute to faster growth and
development of plants in the initial period, stimulate much more intensive development of
the root system. Plants on fertilized areas bush better, have a greater number of nodal
roots, a greater linear height and leaf surface area.

In our studies, we set the goal of investigating changes in the height of corn hybrid
plants depending on foliar feeding with microfertilizers Rosalik and Black Jack in
different phases of development (Table 2).

Our research results over the years of research have shown that the height of corn
plants varied significantly depending on the maturity group, in particular in the group of
early-ripening hybrids it was: DKC 3247 - 256.6 cm, DKC 3805 - 236.5 cm, medium-
early: DKC 3402 - 285.7 cm, DKC 3796 - 266.6 cm, medium-ripening: DKC 3969- 267.0
and DKC 3972 - 260.1 cm.

When foliar feeding with Rozalik microfertilizer in the 5-7 leaf phase of corn, the
plant height was: DKC 3247 - 260.8 cm, DKC 3805 - 246.5 cm, DKC 3402 - 286.5 cm,
DKC 3796 - 277.3 cm, DKC 3969 - 285.8 and DKC 3972 - 280.7 cm, and with a double
application of this microfertilizer in the 5-7 and 10-12 leaf phases, the plant height of the
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Table 2

Plant height depending on foliar feeding with microfertilizers, cm
(average for 2023-2024)

Hybrid name Control Rosalik Black Jack
5-7 leaves| 5-7+10-12leaves | 5-7leaves | 5-7+10-12 leaves
Early-ripening group
DKC 3805 236,5 246,5 246,7 247,2 255,5
DKC 3247 256,6 260,8 267,9 264.,5 266,3
Middle -ripening group
DKC 3796 266,6 277,3 278,7 274,7 275,0
DKC 3402 285,7 286,5 292,5 286,9 287,8
Mid-season group
DKC 3972 260,1 280,7 285,6 279,1 285,6
DKC 3969 267,0 285,8 286,0 283,4 289,5

The source: was formed based on our own research results

studied hybrids was: DKC 3247 - 267.9 cm, DKC 3805 - 246.7 cm, DKC 3402 - 292.5
cm, DKC 3796 - 278.7 cm, DKC 3969 - 286.0 and DKC 3972 - 285.6 cm. The use of
microfertilizer Black Jack in the 5-7 leaf phase also provided an increase in plant height by
1.2-19.0 cm. Double application of microfertilizer Black Jack in the 5-7 and 10-12 leaf
phases increased plant height by 2.0-24.4 cm compared to the control.

As the results of our research over two years have shown, the maximum increase in
corn plant height was recorded in the variants where these microfertilizers were applied
twice. It should be noted that from the first days of vegetation, we observed the superiority
of plant growth indicators in areas fertilized with microfertilizers.

Also, we noted the relationship between plant height and the height of attachment of
cobs. The effect of foliar feeding with microfertilizers Rozalik and Black Jack is given in
Table. 3.

Table 3
The effect of foliar top dressing on the height of the cobs, cm
(average for 2023-2024)
Black Jack Rosalik

Hybrid name Control 5-7+10-12 5-7+10-12

5-7 leaves | 5-7 leaves

eaves leaves
Early-ripening group

DKC 3247 84,6 85,4 86,5 88,7 91,0
DKC 3805 73,8 91,7 92,4 86,1 87,2

Middle -ripening group
DKC 3402 102,6 103,7 105,6 108,0 108,0
DKC 3796 98,5 100,8 101,4 101,6 103,8

Mid-season group

DKC 3969 95,2 103,8 1121 108,4 110,8
DKC 3972 95,3 104,4 111,6 108,8 110,1

The source: was formed based on our own research results
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An important condition for the formation of a high yield is the accumulation of a
large vegetative mass of plants, starting from the first phases of development. The
absolute increase in the above-ground mass of corn plants (green mass and dry matter)
largely depends on the temperature regime and moisture conditions. However, the nature
of the increase in the above-ground mass, regardless of weather conditions, is
approximately the same.

With the extension of the duration of the growing season, the height of the cobs also
increases: DKC 3247 - 84.6 cm, DKC 3805 - 73.8 cm, DKC 3402 102.6 cm, DKC 3796 -
98.5 cm, DKC 3969 - 95.2 cm and DKC 3972 - 95.3 cm.

When applying microfertilizers Rosalik and Black Jack, a similar trend was observed,
as in the height of plants.

Thus, foliar feeding with microfertilizers provides an increase in the linear
dimensions of plants and increases the height of the cobs on the plant.

In Ukraine, the zone of significant damage covers the forest-steppe and northern
steppe zones. The caterpillar damages corn, hemp, millet, hops, sunflower, develops on
thick-stemmed weeds.

Appearance. The butterfly is 25-31 mm in size, the male's front wings are brownish-
brown with a wide light serrated stripe along the outer edge and a dark spot near the
middle of the front edge; the female's front wings are lighter, white-yellow or light brown.
The caterpillar is 19-24 mm, gray-yellow with a red tint and a longitudinal stripe on the
back; the head and scutellum are brown. The pupa is 17-19 mm long, yellow-brown with
four hooked spines on the cremaster.

The combination of resistance to lodging, diseases and pests, and growth intensity in
one genotype allows obtaining hybrids that will be grown using environmentally friendly
technologies, because they do not require chemical protection [1, 6, 12].

The corn stem borer is a hygrophilous and polymorphic pest, it causes the greatest
damage in years with sufficient moisture. In addition to corn, it damages more than 150
plant species. Favorable conditions for the development of the butterfly are in areas with
temperatures in June-August above 20°C and precipitation during this period of 200 mm
or more.

The number of fallen plants increases in years of mass development of the stem
borer. Damage caused by the pest (corn stem borer) contributes to lodging of the stem,
broken cobs and stems - as a result of feeding the pest caterpillars, are one of the causes of
additional crop losses.

This pest in Ukraine develops in one generation. The flight of butterflies begins from
June to the end of July (the total sum of temperatures required for the development of one
generation is 711 °C). Increasing the saturation of the crop rotation with corn to 40% and
monocultural cultivation of this crop leads to an increase in the harmfulness of the stem
borer.

The characteristics of the resistance of corn hybrids to damage by the stem borer and
lodging depending on foliar feeding with micronutrients are given in Table 4.
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Table 4

The influence of foliar feeding on the resistance of corn hybrids to the stem borer

and lodging (average for 2023-2024)

Control Rosalik Black Jack
Ne Hybrid name (without 5-7+10-12 5-7+10-12
fertilizers) 5-7 leaves leaves 5-7 leaves leaves
Number of plants damaged by corn stem borer, %

Early-ripening group
1. |DKC 3805 8,9 54 7,4 9,9 8,0
2. |DKC 3247 17,6 9,9 4,9 11,4 5,4

Middle -ripening group
3. |DKC 3402 26,9 24,9 24,1 17,5 19,9
4. |DKC 3796 17,1 12,0 14,6 6,9 3,4
Mid-season group

5. |DKC 3969 18,2 6,2 4.4 1,9 5,9
6. |DKC 3972 10,1 3,9 9,9 0,1 1,9

Mid-season group,%

Early-ripening group
1. |DKC 3805 6,9 4,9 6,6 7,4 6,9
2. |DKC 3247 23,9 19,9 2,4 10,4 4,9

Middle -ripening group
3. |DKC 3402 0,0 14,6 14,9 11,3 16,6
4. |DKC 3796 7,1 9,9 10,2 6,6 3,2
Mid-season group

5. |DKC 3969 6,3 1,9 4,1 0,0 5,4
6. |DKC 3972 2,2 1,9 1,9 0,0 1,5

The source: was formed based on our own research results

The main reason for lodging and drooping of corn hybrids in 2023-2024 was their
damage by the stem borer.
The yield of corn is influenced by such characteristics as: the number of rows of
grains, the number of grains in a row, the weight of 1000 grains, the yield of grain per cob
and the number of plants per unit area.
The data of the conducted studies revealed the dependence of the yield structure of
corn hybrids of different maturity groups on foliar feeding with microfertilizers Rozalik
and Black Jack in different phases of corn growth and development.
The characteristics of the yield structure depending on foliar feeding in the studied
corn hybrids are presented in Table 5.
As the results of our data in Table 5 showed, the number of rows of grains in the
studied hybrids in the control ranged from 12.6 to 16.4 pcs., when foliar feeding with
Rosalik microfertilizer in the 5-7 leaf phase, the number of rows of grains was 13.2-16.8
pcs., and with a double application of this microfertilizer - 13.8-16.4 pcs.
The use of Black Jack microfertilizer in the 5-7 leaf phase provided the value of the
number of rows of grains at the level of 12.6-16.6 pcs., and with a double application of
this microfertilizer - 12.8-16.5 pcs.
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Table 5

Characteristics of the elements of the yield structure depending on foliar
feeding, for 2023-2024.

Rosalik Black Jack
Ne Hybrid name Control 5-7+10-12 5-7+10-12
5-7 leaves 5-7 leaves
leaves leaves
NRG , number
Early-ripening group
1. DKC 3805 14,7 15,2 14,9 14,9 14,9
2. DKC 3247 12,6 13,2 13,8 12,6 12,8
Middle -ripening group
3. DKC 3402 16,3 15,4 15,4 15,6 16,3
4. DKC 3796 16,0 16,7 15,5 15,6 15,8
Mid-season group
5. DKC 3969 16,3 19,9 15,5 15,9 15,8
6. DKC 3972 16,4 16,8 16,4 16,6 16,5
NGR™, number
Early-ripening group
1. DKC 3247 39,9 45,7 43,5 41,6 41,7
2. DKC 3805 39,6 39,6 42,6 40,9 41,2
Middle -ripening group
3. DKC 3402 40,2 43,2 43,3 42,5 41,9
4. DKC 3796 40,1 44,2 45,2 47,9 46,8
Mid-season group
5. DKC 3969 41,2 41,4 42,6 41,2 41,3
6. DKC 3972 38,9 43,9 42,6 42,5 42,3
Maca 1000 3epen, T
Early-ripening group
1. DKC 3247 220,9 231,2 234,6 226,3 229,2
2. DKC 3805 203,3 213,8 217,9 220,2 224,8
Middle -ripening group
3. DKC 3402 230,5 257,9 265,8 2515 269,4
4. DKC 3796 229,7 256,3 265,3 251,4 261,5
Mid-season group
5. DKC 3969 2479 270,5 276,7 280,1 283,8
6. DKC 3972 235,6 2442 2429 243,1 239,6

Note: *NRG — number of rows of grains on the ear; **NGR — number of grains in a row.
The source: was formed based on our own research results

The weight of 1000 grains in the studied hybrids ranged from 203.3-247.9 g.
For the hybrid DKC 3247 in the control, the weight of 1000 seeds was, on average

over the years of the study, 220.9 g, with the application of the Black Jack microfertilizer
in the 5-7 leaf phase - 226.3 g, with a double application of Black Jack in the 5-7 and 10-
12 leaf phase of corn - 229.2 g. The use of the Ecolist mono zinc microfertilizer in the 5-7
leaf phase of corn increased the weight of 1000 seeds compared to the control by 9.2 g,
and with a double application - by 13.6 g. This trend also applies to other studied corn
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hybrids. When applying the Black Jack microfertilizer in the phase of 5-7 leaves of corn,
the number of grains in a row in the hybrid DKC 3796 was 47.9 pcs., and with a double
application - 46.8 pcs., with the application of the Rozalik microfertilizer - 44.2 and 45.2
pCs.

Therefore, it can be concluded that the use of foliar feeding with microfertilizers of
corn crops significantly affects the value of the elements of the crop structure. Such
characteristics as the mass of 1000 seeds and the number of grains in a row increased
when applying microfertilizers.

As for the number of rows of grains, the studied corn hybrids reacted ambiguously
by changing this indicator when applying different microfertilizers.

Foliar feeding is an effective and efficient way to provide plants with the necessary
nutrients and reduce the negative impact of stresses throughout the growing season. When
used correctly, foliar fertilization can be a more accurate tool for eliminating deficiencies
compared to soil fertilization, since nutrients will flow directly to the plant tissue at critical
stages of development.

However, it is worth remembering that foliar fertilization does not replace soil
fertilization, but can effectively supplement the main nutrition program to improve crop
yield and quality.

Foliar fertilization with fertilizers and biostimulants is usually used to:

Eliminate deficiencies caused by limited nutrient absorption by the root system as a
result of soil and climatic factors or the lack of appropriate nutrients in the soil.

Reduce the negative effects of stress in case of damage and slowing down growth
processes or to increase stress resistance.

Optimize the nutrition system to provide plants with nutrients during critical peak
periods of nutrient demand to achieve maximum productivity and improve crop quality in
intensive crop growing technologies.

Foliar fertilization allows you to control the growth and development of plants and
their productivity. For example, applying microfertilizers Rosalik and Black Jack in the 5-
7 and 10-12 leaf phase on corn hybrids of different maturity groups allows you to increase
the indicators of crop structure elements, which ultimately affects the yield.

One of the main indicators in crop production is productivity, or the average yield of
one plant and the crop as a whole. Based on the productivity data of one plant, it is not
difficult to calculate the yield per hectare, knowing the sowing density.

Corn productivity has its own components and includes: the number of stems per 1
ha, the number of rows of grains (NGR), the number of grains in a row (NRG), the
average number of grains per ear, the number of normally developed ears and the mass of
1000 grains.

There are genetic correlations between the components of the crop, and selection by
components is selection for the yield itself.

Corn hybrids have a grain yield index of over 40%, while for varieties of this crop it
Is about 25%.

When determining the yield, we paid attention to the grain moisture, which also
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changed depending on the sowing dates. The harvesting grain moisture determines the
energy costs for bringing corn to standard moisture.

The characteristics of hybrids in terms of grain yield and grain moisture depending
on foliar feeding are given in Table 6.

Table 6
Grain yield of corn hybrids depending on
foliar feeding, (for 2023-2024)
Control Rosalik Black Jack
Ne | Hybrid name (without 5-7+10-12 5-7+10-12
fertilizing) 5-7 leaves leaves 5-7 leaves leaves
Yield, t/he
Early-ripening group
1. |DKC 3247 5,17 6,20 6,31 6,2 6,60
2. |DKC 3805 6,31 6,74 6,87 6,88 6,98
Middle -ripening group
3. |DKC 3402 8,53 8,92 9,02 8,82 9,34
4. |DKC 3796 7,92 8,90 8,76 8,13 8,43
Mid-season group
5. |DKC 3969 8,64 8,81 9,24 8,74 8,91
6. |DKC 3972 8,81 8,92 8,98 8,85 8,86
HIPs, t/he. A 0,15 0,17
B 0,07 0,08
AB 0,16 0,18
Pre-harvest grain moisture, %
Early-ripening group
1. |DKC 3247 19,0 21,8 22,5 20,5 20,1
2. |DKC 3805 20,9 21,9 20,9 21,3 21,4
Middle -ripening group
3. |DKC 3402 24,4 25,3 25,0 24,5 24,8
4. |DKC 3796 23,3 23,4 23,9 23,4 23,3
Mid-season group
5. |DKC 3969 26,4 26,5 27,3 26,8 27,1
6. |DKC 3972 26,8 26,9 27,0 27,2 27,7

The source: was formed based on our own research results

The yield of hybrids (in the control) of the early-ripening group was at the level
of DKC 3247 - 5.17 t/ha and DKC 3805 - 6.31 t/ha, of the medium-early group - DKC
3402 - 8.53 t/ha and DKC 3796 - 7.92 t/ha, and of the medium-ripening group - DKC
3969 - 8.64 t/ha and DKC 3972 - 8.81 t/ha. That is, with an increase in the duration of
the growing season, the grain productivity of the studied hybrids also increased.

The best yield for the hybrid DKC 3247 was the variant with the application of
microfertilizer Black Jack in the phase of 5-7 and 10-12 leaves of corn, while the
yield was 6.60 t/ha, which is 1.42 t/ha more compared to the control, for the hybrid
DKC 3969 the best yield (9.24 t/ha) was obtained with the application of
microfertilizer Rozalik in the phase of 5-7 and 10-12 leaves.
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Thus, the application of foliar top dressing allows to significantly increase the
level of productivity of corn hybrids of different maturity groups.

Conclusions and prospects for further research. Domestic scientists do not
have a common opinion on the influence of microfertilizers on the manifestation of
the morphological structure of the crop, the growth and development of plants and
the productivity of corn hybrids of different maturity groups.

The duration of the growing season is one of the most valuable characteristics of
corn hybrids, which allows for the effective use of the agroclimatic potential of the
territory and determines the possibility of growing hybrids in different soil and
climatic zones. Corn hybrids differed significantly in the duration of the growing
season. Thus, in particular, in the group of early-ripening hybrids it was 115-116
days, in the group of medium-early - 121-126 days, and medium-ripening - 136-141
days. The use of microfertilizers Rosalik and Black Jack contributes to the extension
of the growing season by 1-3 days compared to the control variants without foliar
feeding.

The height of corn plants varied significantly depending on the maturity group,
in particular in the group of early-ripening hybrids it was: DKC 3247 - 257.6 cm,
DKC 3805 - 237.5 cm, medium-early: DKC 3402 - 286.7 cm, DKC 3796 - 267.6 cm,
medium-ripening: DKC 3969 - 268.0 and DKC 3972 - 261.1 cm.

With the extension of the growing season, the height of the ear planting also
increases: DKC 3247 - 85.6 cm, DKC 3805 - 74.8 cm, DKC 3402 - 103.6 cm, DKC
3796 - 99.5 cm, DKC 3969 - 96.2 cm and DKC 3972 - 96.3 cm. Foliar fertilization
with microfertilizers ensures an increase in the linear dimensions of plants and
increases the height of the ear planting on the plant.

The use of foliar fertilization with Rosalik and Black Jack microfertilizers helps
to reduce the number of plants damaged by the corn stem borer and increase
resistance to stem lodging.

The use of foliar fertilization with microfertilizers of corn crops significantly
affects the value of the elements of the crop structure. Such signs as the weight of
1000 seeds and the number of grains in a row increased when applying
microfertilizers. The studied corn hybrids reacted ambiguously to the change in the
number of grain rows when applying microfertilizers Rosalik and Black Jack.

In the control, the yield of hybrids of the early-ripening group was at the level of
DKC 3247 - 5.17 t/ha and DKC 3805 - 6.31 t/ha, of the medium-early group - DKC
3402 - 8.53 t/ha and DKC 3796 - 7.92 t/ha, and of the medium-ripening DKC 3969 -
8.64 t/ha and DKC 3972 - 8.81 t/ha. That is, with an increase in the duration of the
growing season, the grain productivity of the studied hybrids also increased. The use
of foliar feeding allows you to significantly increase the productivity of corn hybrids
of different maturity groups and does not affect the starch content, but the increase in
yield affects the overall starch yield.
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AHOTALIIA
ATPOEKOJIOTTYHE OBTPYHTYBAHHA HTKOJOYHHHAX
OPT'AHI3MIB TA BILTHB ITO3AKOPEHEBHX ITI/KUBJIEHB HA
ITPOJIYKTHBHICTB KYKYPY/[3H HA 3EPHO ITPH ITIITOTOBI]I
3/T0BYBAYIB BHIIOI OCBITH

Y cmami nasedeni pesynomamu eusuenHs 6nausy 6HeCeHHs MIKPOEIeMEHmMI8 V NiONCUBTIEHHS
KVKYpYO3u y pisHi (pazu HA NOKA3HUKU YPOICAUHOCMI ma CMIUKOcmi 00 cmebdlo8o20 Memenuka.
Hocniooicenusn nposoounucs enpooosic 2023-2024 pp. 6 ymosax TOB «Opeanix-/I» na cipux
JIICOBUX TPYHMAX, JIe2KOCY2IUHKOB020 MEXAHIYHO20 CKIAO).

Bcmanosneno, wjo 3acmocygants no3aKopenesux niodHCusiensb 8ioicpaioms 8adCiugy poib )
BCIX BAMNCIUBUX NPOYECAX HCUMMEOIAILHOCMI POCAUH V NOOINL KIIMUH ma cunmesi OLIKIS,
nIOBUWYIOMb  AKMUBHICMb — (hepMeHmis, €  8adCIUBOI0  CKIAO080I0  KIIMUHHOI  000J0HKU,
donomazaroms HAKONUYYBAMU XJI0POQIN Yy pOCIUHAX MA ICMOMHO 6NAUBAE HA NPOOYKMUBHICb
2ibpudie  KyKypyo3u, MOpGONOciuHI 03HAKU POCIUH KVKYPYO3U, IMYHONO2IYHULL CMAaH ma
NPOOYKMUBHICMb QOCTIONCYBAHUX 2IOPUOIE.

Kpim moeo, He 6cmanosneHo 3anesicHoCcmi Midie 6HeCeHHIM MIKPOeNeMeHmia Y niodicusieHHs 8 (hasi
5-7 nucmie ma 10-12 mucmkie Kykypyosu ma emicmom Kpoxmano. Leti nokazHuk oOinbuior miporo
3anexcas 6i0 IHOUBIOYAIbHOL XapaKmepucmuky 2iopudy ma no200HO-KIMAMUYHUX 0cooIusocmeli
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KOHKPEmHO20 POKY 00CHioxceHb. Tpusanicmv eecemayitinoco nepiody - ye 0OHA i3 HAUOUIbW YIHHUX
O3HAK Y 2I0pU0di6 KyKypyO3u, SKa 00360J1€ eheKMUBHO UKOPUCOBYEAMU AZPOKIIMAMUYHUL NOMEHYial
mepumopii i 8UBHAYAE MOJNCIUBICIb BUPOULYBAHHSL 2IOPUOIB ) DIZHUX IPYHMOBO-KIIMAMUYHUX 30HAX.
Tiopuou Kykypyo3u icmomHo 8iOPI3HAIUCS 30 MPUBATICMIO 8eemayilino2o nepiody. Tak, 30kpema y epyni
panHbocmuenux 2iopudie 6in cmanosus 115-116 oOmie, y epyni cepeonmvopannix — 121-126 Onis,
cepeonvocmuenux - 136-141 owmi. 3acmocysanmns mikpoooopue Pozanik ma bBnex [Jocex cnpusie
NOOOBIHCEHHIO BeeMayilinoco nepiooy Ha 1-3 OHI NOPIGHAHO 13 KOHMPOIbHUMU eapianmamu 0Oe3
NO3AKOPEHEBUX NIOHCUBTIEHD.

3acmocysannsa nozaxopernesux niodcusnenb mikpoooopusamu Pozanik ma bnex [[ocex cnpusie
3MEHUIEHHIO KITbKOCHI NOWKOONCEHUX POCIUH CMeONIo8UM KVKYPYO3AHUM MEMenukoM i NiOGUUYEHHIO
cmitikocmi 00 cmeb108020 BUNASAHHSL.

Ha xonmponi ypooicatinicms 2iopudie panuvocmuenoi epynu 3uaxoounace Ha piemi JIKC 3247 -
5,17 m/ea ma JIKC 3805 - 6,31 m/ea, cepeonvopanuvoi epynu - JIKC 3402 - 8,53 m/za ma JIKC 3796 —
7,92 m/ea, a cepeonvocmuenoi’ JJIKC 3969 - 8,64 m/2a ma JIKC 3972 - 8,81 m/ea. Toomo npu 36inbuenti
mpueanocmi 8ecemayitinoco nepiooy 30ibulysanacs i 3epHo8a NPOOYKMUBHICIb  OOCTIONCYBAHUX
2iopudise. Omoice, 8HeCeHHs NO3AKOPEHeBUX NIONHCUBTEHb Y CKAAOI cyyacHux 0oopus Pozanik ma brek
IDicex 0oszsonsie cymmego 30inbulysamu piseHb NPOOYKMUBHOCMI 2iOpudié KVKYPYO3U PI3HUX ZPYN
cmuenocmi ma He NAUBAE HA BMICI KPOXMAMIO, ajie 30LIbUEHHS YPO*CAUHOCI NO3HAYAEMbCA HA
3a2anbHOMY HOKAZHUKY 8UX00Y KPOXMAIIO.

Kniouogi cnosa: kyxypyosa, 3epno, MiKpoenemeHmuy, No3aKopeHesi NiOHCUGIEHHs, cucmema
YO00bpenHsl, 8Ucoma poCIuH, BUCOMA KPINIeHHs KAYaHie, CUIoc, ypodcauHicmy, imogazu, unaeanns,
elleMeHmuy CIMpyKmypu 8podxcaro, 0027150 3a NOCIBAMU.

Taon.6. Jlim. 15.
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