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corn hybrids depending on the genotype, and the density of the coenosis, and to determine the correlation-
regression dependence of these characteristics. Field experiments were conducted during 2019-2021 in the
agroecological zone of the Central Forest Steppe. The soil of the experimental site is typical chernozem, the
precursor is soybean. With the help of field, morphometric, laboratory, and statistical (dispersion and correlation
analysis) it was established that the height of the plant, the height of attachment of the upper (productive) cob,
the area of the assimilation surface of one plant, and the photosynthetic potential depended on the studied
factors - the genotype of the hybrid and the density of the coenosis. A medium and strong positive correlation was
established between productivity and these characteristics, which indicates the need to technologically ensure
optimal plant growth and development at various stages of the development of corn plants of all hybrids. The
mid-ripe hybrid Zedan 32 (FAO 320) showed maximum productivity at a density of 80,000 plants/ha and sharply
reduced productivity at a density of up to 100,000 plants/ha. Mid-early hybrids showed maximum yield at a density
of 90,000 plants/ha, while an increase or decrease in plant density from the optimum led to a decrease in grain
yield. Therefore, each hybrid has its optimal coenosis density for obtaining the maximum grain yield,and increasing
the photosynthetic potential of crops by agrotechnical measures does not always guarantee a parallel increase in
the grain yield of corn hybrids

Keywords: corn; plant height; height of the upper (productive) cob; assimilation surface area; photosynthetic

potential; grain yield

INTRODUCTION

Experts of the United States Department of Agriculture
(USDA, n.d.) significantly increased the projections for
global corn production in 2023-2024 to 1224.47 mil-
lion tonnes, i.e. by 1.7 million tonnes, and in Ukraine - to
25 million tonnes, i.e.by 0.25 million tonnes.Along with
the production, the level of its use will also increase
by 0.3 million tonnes (to 1206.65 million tonnes), as
well as the volume of grain exports and global end-
ing stocks. Experts believe that this trend will be man-
ifested against the background of increased imports
caused by the decline in world prices. These data show
the importance of corn as an agricultural crop and the
expediency of intensifying its production through the
introduction of new competitive hybrids and elements
of their cultivation technologies.

J. Cairns & B. Prasanna (2018) proved the difficulty
of accurate and timely identification of adapted maize
forms for different ecogradients of cultivation. At the
same time, long-term ecological studies are a proven
method of assessing such adaptive forms, because the
contrast in environmental conditions over the years is
so enormous that in many cases the impact of weather
conditions on yield is stronger than the effect of zonal
climatic differences. However, long-term studies by
J. Zhao et al. (2018) show that the way of testing the
environmental gradient formed by agrotechnical meas-
ures is more reliable. Thus, testing of the material under
non-irrigated growing conditions, under different irri-
gation regimes and types, and in different plant densi-
ties provides very diverse environmental backgrounds,
which makes it possible to determine the range of pos-
sible impact of the agroclimatic conditions of the re-
gion on plant growth and development.

N. Shevchenko & L. Yakovets (2021) believe that
the correct selection of hybrids, as an effective factor
in the use of their genetic potential, plays an important

role in increasing the gross grain yield of this crop. The
maximum result can be achieved by considering the
biological requirements of the hybrid to the proposed
cultivation technology, including sowing seeds of high
reproductions, placement according to the best prede-
cessors, sowing dates, plant density, plant nutrition sys-
tem and protection against diseases and pests.

To obtain sustainable and high yields of any crop,
according to H.Hussain et al. (2019), a detailed study of
the agroclimatic conditions of its cultivation in a cer-
tain area is required for more rational use and optimal
placement of crops, and this issue is of particular im-
portance in connection with global and local climate
change. R. Vozhehova et al. (2022) demonstrated that
the maximum seed vyield of early maturing lines was
obtained at a density of 90 thousand plants/ha, medi-
um-early inbred lines showed the highest seed yield
at a sowing density of 80 thousand plants/ha, and the
mid-season group — at a coenosis density of 70 thou-
sand plants/ha. K. Djaman et al. (2018) conducted ex-
periments to study the results of the effect of plant
density of hybrids on the growth and development of
maize of different maturity groups and proved that
early maturing hybrids with an increase in the density of
coenosis from 60 to 100 thousand plants/ha increased
plant height by 11-17 cm. At the same time, the diame-
ter of the stem decreased by 0.20 cm, and the leaf sur-
face area also decreased.

A.Mastrodomenico et al. (2018),on the contrary, insist
that when coenosis is thickened, especially in favourable
years of rainfall, although the productivity of one plant
decreases, the number of productive plants per unit
area increases significantly, which leads to an increase
in yield for hybrids of all FAO groups. In sparse crops,
despite the possibility of obtaining the high productivity
of one plant, without sufficient coenosis density, there is
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no increase in total yield. Analysis of the results obtained
by V.Bahatchenko et al. (2018) shows a close relationship
between the density of coenosis and grain moisture. It
was proved that with an increase in plant density, the
moisture content of maize grain predictably increases.
The driest grain was found at a planting density of
75 thousand plants/ha in simple hybrids, in self-polli-
nated lines at a density of 85 thousand plants/ha, and
the wettest at planting densities of 95 and 105 thou-
sand plants/ha, respectively. Among the lines - paren-
tal components, the maximum grain yield per cob was
obtained by early maturing lines with a planting density
of 85 thousand plants/ha (82.8%). In the medium-early
and mid-season lines, the maximum grain yield was ob-
tained with a sowing density of 105 thousand plants/ha,
the grain yield was 82.8 and 76.6%, respectively.

According to the yield data obtained by H. Zhemela
et al. (2021), the optimal plant density of maize hybrids
for early maturing hybrids is 75 thousand plants/ha,
medium early hybrids - 70 thousand plants/ha, and
mid-season hybrids - 65 thousand plants/ha. Research
institutions in Canada, Mexico, China, Germany, and other
countries recommend sowing corn hybrids with a plant-
ing density of 70-100 thousand plants/ha under optimal
moisture conditions and increased rates of basic nutri-
ents (NPK), which provides a leaf area index of 5.5 and
the highest increase in dry matter (Garcia-Martinez et
al., 2020; Li et al., 2022; Veenstra et al., 2023).

Due to climate change and the introduction of new
hybrids, it is becoming important to determine the op-
timal sowing density for a sustainable harvest and in-
creased production profitability. That is why the study
aimed to determine the specific characteristics of the
formation of biometric and photosynthetic parameters
of innovative maize hybrids, depending on their genetic
characteristics and sowing density, as well as to estab-
lish the relationship between these traits using corre-
lation and regression analysis.

MATERIALS AND METHODS

The field experiments were conducted during 2019-
2021 in the agricultural production cooperative “Pere-
moha” (Klepachi village, Khorol district, Poltava region)
in the Central Forest-Steppe climate zone. When plan-
ning the experiment scheme, the principle of “single dif-
ference”was observed,as well as the range of gradations
of the experiment factors, which allows to establish the

optimal parameters of the influence of each factor. A
two-factor experiment was set up: factor A — Ukrainian
hybrids: Zedan 26 (FAO 240), Zedan 28 (FAO 260) and
Zedan 32 (FAO 320). Factor B: corn plant density of 70,
80, 90, 100 thousand plants/ha. The experiment was
replicated four times with variants placed in space using
the randomised block design. The area of the sown plots
was 70 m?, and the accounting area was 50 m2.

Biometric measurements were carried out during
the growing season. The height of hybrid plants, the
height of attachment of the upper (productive) cob,
the growth of leaf surface area, and the photosynthetic
potential of maize hybrids were determined. The plant
density in the crop was measured at the 3-5 leaf stage
separately in each variant of the experimental plot.
After that, the artificial formation of plant density was
carried out according to the scheme of the experiment.
Before harvesting, plants were counted again in all var-
iants (in 4 replications).

The grain yield was measured at the stage of full
grain ripeness (manually from each plot of the experi-
ment). The harvesting moisture content of maize grain,
grain yield from the cob harvest and the yield of condi-
tioned grain (at 14% grain) were determined in samples
of cobs (30 pieces), which were taken separately at har-
vesting on each replication of the experiment. The grain
yield of maize hybrids was converted to 14% moisture
content. The research was conducted on soils typical
for the climatic zone (typical chernozem). Agronomic
practices for growing maize hybrids in the research
were used by the recommendations for the Central For-
est-Steppe zone of Ukraine, except for the variants un-
der study. The predecessor under maize was soybean,
and ammonium nitrate was applied at 500 kg/ha for
spring cultivation. Weather conditions were typical for
the Central Forest-Steppe zone of Ukraine. The research
was conducted according to the field experiment meth-
odology, and the statistical processing of the research
results was carried out based on the results of biometric
and weight measurements by the method of analysis
of variance and correlation using the Agrostat software
(Ushkarenko et al., 2009; Ushkarenko et al., 2014).

The following hybrids of Ukrainian breeding, listed
in the State Register of Plant Varieties Suitable for Dis-
tribution in Ukraine, were used in the study: Zedan 26,
Zedan 28, Zedan 32. (Bulletin, 2022; State register of
plant varieties suitable for distribution in Ukraine, 2023).

Table 1. Hybrids used in the research

Hybrid State registration certificate Holder of property rights
Zedan 26 State Registration Certificate No. 221030, Application No. 21009008  Skakun V.M., Skakun 0.0.,Vozhehova L.S.,
dated 14.01.2021. Vlashchuk O.A.
Zedan 28 State Registration Certificate No. 221029, Application No. 21009007  Skakun V.M., Skakun 0.0.,Vozhehova L.S.,
dated 14.01.2021. Vlashchuk O.A.
Zedan 32 State Registration Certificate No. 221028, Application No. 21009006  Skakun V.M., Skakun O.0., Vozhehova L.S.,
dated 14.01.2021. Vlashchuk O.A.
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Experimental studies of plants, including the col-
lection of plant material, complied with institutional,
national, or international guidelines. The authors ad-
hered to the standards of the Convention on Biological
Diversity (1992) and the Convention on Trade in Endan-
gered Species of Wild Fauna and Flora (1979).
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RESULTS AND DISCUSSION
Plant height is one of the most important biometric in-
dicators of maize growth and development. Depending
on agronomic practices and weather and climatic con-
ditions, this indicator can vary significantly. In the stud-
ies conducted, it largely depended on both the hybrid
genotype and the plant density in the crop (Table 2).

93

Table 2. Plant height of maize hybrids of different FAO groups in the flowering phase
depending on the factors of the experiment, cm (average for 2019-2021)

Corn hybrid Plant density of corn hybrids, thousands of plants per hectare (Factor B) On average by factor A
(Factor A) 70 80 90 100
Zedan 26 (FAO 240) 245.1 251.8 253.6 2549 2514
Zedan 28 (FAO 260) 266.3 267.5 272.7 273.9 270.1
Zedan 32 (FAO 320) 276.9 279.6 287.6 288.4 283.1
On average per factor B 256.1 259.6 264.6 265.7

Assessing the materiality of partial differences

HIP,,, cm

A=129;B=838

Source: compiled by the authors

The genotype of the hybrid influenced the height
of the plants, the highest values of which averaged
283.1 cm in the mid-season hybrid Zedan 32 (FAO 320).
The lowest height was in the mid-early hybrid Zedan
26 (FAO 240) and was 245.4 cm. This is due to both
the duration of the growing season and the morpho-
logical features of the hybrids’ habitus. The increase in
plant height from thickening the coenosis from 70 to
100 thousand plants/ha was 11.5 cm or 4.2%. The max-
imum plant height of 288.4 cm was observed in the

maize hybrid Zedan 32 (FAO 320) at a density of 100
thousand plants/ha.

The minimum height of cob attachment was char-
acterised by the mid-early maize hybrid Zedan 26 (FAO
240). On average, over three years, the height of earing
in the mid-early maize hybrids Zedan 26 and Zedan 28
was 97.6 and 108.8 cm, respectively,and in the mid-sea-
son hybrid Zedan 32 - 113.6 cm, i.e., an increase in
the length of the growing season is accompanied by a
higher level of earing (Table 3).

Table 3. The height of attachment of the upper (developed) ear of maize hybrids
depending on the factors of the experiment, cm (average for 2019-2021)

Corn hybrid Corn density, thousand plants/ha (factor B) On average by factor A
(factor A) 70 80 90 100
Zedan 26 (FAO 240) 96.1 96.5 98.1 99.6 97.6
Zedan 28 (FAO 260) 107.3 108.6 109.2 110.1 108.8
Zedan 32 (FAO 320) 111.2 113.5 114.7 114.9 113.6
On average per factor B 107.5 108.5 109.7 110.5

Assessing the materiality of partial differences

HIP,,, cm

A=48;B=35

Source: compiled by the authors

Having analysed the influence of plant density on
the height of heading in hybrids, it is necessary to point
out the tendency to increase the height during the thick-
ening of the sowing. Thus, the height of the cobs at a
density of 70 thousand plants/ha was in the range of
96.1-111.2 cm, at a density of 80 thousand plants/ha -
96.5-113.5 cm, at a density of 90 thousand plants/ha -
98.1-114.7 cm, at a density of 100 thousand plants/ha -
99.6-114.9 cm. The mid-season maize hybrid Zedan 32
showed the highest value of the height of the cobs per
plant at a density of 100 thousand plants/ha - 114.9 cm.

When optimising production processes and max-
imising crop yields, the size of the plant’s assimilation
apparatus plays a key role, as it accumulates solar radi-
ation during the photosynthetic process and converts it
into organic matter. The productivity of photosynthesis
is strongly related to the area of plant leaves, which
can be regulated by the crop sowing structure, so one
of the effective opportunities for more complete use
of photosynthetically active solar radiation is to create
conditions by agrotechnical measures for accelerated
development of the leaf apparatus at the beginning of

Scientific Horizons, 2023, Vol. 26, No. 11
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the growing season by using factors of photosynthe-
sis intensification, in particular, establishing the op-
timal density of coenosis (Polyakov & Karpuk, 2020;
Asanashvili, 2020).

Based on the modern theoretical vision of the
mechanism of functioning and interrelationships of
the donor-acceptor system in a plant, it is possible to
ensure an enhanced production process by changing
the morphological and physiological parameters of the

crop, namely by creating a powerful photosynthetic sur-
face of the plant and prolonging the duration of the
photosynthetic apparatus. Over the years of research
and comparative evaluation of hybrids, it turned out
that the hybrid Zedan 32 showed consistently higher
performance, with the area of the assimilation surface
of one plant ranging on average from 0.461 m?/plant at
a density of 100 thousand plants/ha to 0.498 m?/plant
at a density of 70 thousand plants/ha (Table 4).

Table 4. Effect of coenosis density on the assimilation area of one maize plant in the flowering phase
depending on the factors of the experiment, m*/plant (average for 2019-2021)

Corn hybrid Corn density, thousand plants/ha (factor B) On average by factor A
(factor A) 70 80 90 100
Zedan 26 (FAO 240) 0.413 0.402 0.388 0.375 0.3945
Zedan 28 (FAO 260) 0.426 0.421 0.415 0.395 0.4143
Zedan 32 (FAO 320) 0.498 0.481 0.472 0.461 0.4780
On average per factor B 0.446 0.435 0.425 0.410

Assessing the materiality of partial differences

HIP ,, m?/plant

A=0.021;B=0.018

Source: calculated by the authors

Zedan 28 hybrid had the lowest assimilative sur-
face area - from 0.395 to 0.426 m?/plant, and with
increasing plant density, the assimilative surface area
became even lower. The minimum leaf area per plant
in the experiment was formed by the hybrid Zedan 26 -
from 0.375 (at a density of 100 thousand plants/ha) to
0.413 m?/plant (at a density of 70 thousand plants/ha).
It should also be noted that the maximum area of the
assimilation surface of one plant was recorded for all
maize hybrids at a plant density of 70 thousand plants.
At the same time, researchers H.M.Kaletnyk et al. (2021)
observed that increasing the leaf surface area of plants
is not always beneficial, because, in the case of thick-
ening of the coenosis, the lower tier of plant leaves is
shaded by the upper one, which leads to a deterioration

in the illumination of the array and a decrease in the
intensity of photosynthesis in general.

One of the most pressing issues in agricultural sci-
ence is to increase the productivity of plant photosyn-
thesis, which is the basis for crop yields. Corn grain yields,
like those of other crops, are entirely determined by the
active work of the photosynthetic apparatus. Photosyn-
thesis is a source of organic matter formation and accu-
mulation by plants, which indicates the great importance
of photosynthesis in the formation of yield and accumu-
lation of dry matter in the plant (Tan et al, 2021). The
photosynthetic potential of maize hybrids increased with
the lengthening of the growing season and showed the
maximum performance in the mid-season hybrid Zedan
32 - an average of 2111.6 thousand m?*day (Table 5).

Table 5. The photosynthetic potential of maize hybrids depending on the factors of the experiment,
thousand m?*day (average for 2019-2021)

Corn hybrid Corn plant density thousand plants/ha (factor B) On average by factor A
(factor A) 70 80 90 100
Zedan 26 (FAO 240) 1589.1 1606.2 17472 1873.9 1704.1
Zedan 28 (FAO 260) 1713.4 1682.3 1866.3 1974.7 1809.2
Zedan 32 (FAO 320) 2092.5 1925.4 21237 2304.9 2111.6
On average per factor B 1798.3 1738.0 19124 2051.2

Assessing the materiality of partial differences

HIP ., thousand m?*days

A=904;B=1229

Source: compiled by the authors

The highest photosynthetic potential of maize hy-
brids of all FAO groups was found at coenosis thick-
ening up to 100 thousand plants/ha - from 1873.9

Scientific Horizons, 2023, Vol. 26, No. 11

thousand m?*day in Zedan 26 hybrid to 2304.9 thou-
sand m?*day in Zedan 32 hybrid. The analysis of the
influence of traits on grain yield of maize hybrids




showed that there is a medium and strong positive
correlation between yield and all studied traits (Ta-
ble 6). This indicates that at different stages of maize

Marchenko et al.

plant development of all hybrids, it is necessary to en-
sure optimal growth and development of plants tech-
nologically.

Table 6. Correlation between traits and yield of maize hybrids of different FAO groups (r)

Characteristics

Corn hybrid i imilati
v Plant height AﬂaChT;';;:‘;?vT) ‘:‘fetahde upper A55|m|laat:22 surface Photosynthetic potential
Zedan 26 0.651* 0.460* 0.778* 0.756*
Zedan 28 0.714* 0.531* 0.841* 0.836*
Zedan 32 0.727* 0.645* 0.945* 0.977*

Note. ™ - statistical significance at 0.05
Source: calculated by the authors

A positive correlation coefficient indicates the in-
fluence of photosynthetic potential on yield, but there
was a decrease in yield with an increase in photo-
synthetic potential from 2100.0 thousand m?*day, i.e.,
an increase in the photosynthetic potential of maize
crops utilizing agricultural technology does not al-
ways lead to a parallel increase in yield in hybrids, so

17

for each maize hybrid, depending on genotypic char-
acteristics, there should be an optimum plant density
that ensures maximum efficiency of photosynthetic
potential productivity. It has been determined that
hybrids of different FAO groups have their optimal
plant density to achieve the highest yield of maize
grain (Fig. 1).

15

Harvest, t/ha

Zedan 26 (FAO 240)

m 70 thsnd./ha

Zedan 28 (FAO 260)

80 thsnd./ha

Zedan 32 (FAO 320)

m 90 thsnd./ha m 100 thsnd./ha

Figure 1. Dependence of maize grain yield of hybrids of different FAO groups on plant density

Source: compiled by the authors

The mid-early hybrid Zedan 26 (FAO 240) showed a
maximum grain yield of 12.92 t/ha at a coenosis den-
sity of 90 thousand plants/ha. Reducing the plant den-
sity to 80 thousand plants/ha led to a drop in grain yield
by 0.98 t/ha, or 7.8%, further thinning of the crop to 70
thousand plants/ha led to a decrease in grain yield by
2.17 t/ha, or 17.1%, Thickening of the crop to 100 thou-
sand plants/ha caused a decrease in yield by 0.40 t/ha
or 3.2%. The hybrid of the mid-early group Zedan 28
(FAO 260) showed the highest grain yield of 13.54 t/ha
at a plant density of 90 thousand plants/ha. Reducing
the density of coenosis to 80 thousand plants/ha led to
a decrease in yield by 1.22 t/ha, or 8.9%, and thinning
of coenosis to 70 thousand plants/ha caused a drop in

grain yield by 1.71 t/ha, or 12.6% while thickening of
coenosis to 100 thousand plants/ha led to a decrease
in yield by 0.60 t/ha, or 4.5%.

The hybrid of the medium-ripening group Zedan
32 (FAO 320) showed the maximum grain yield of
15.24 t/ha (the highest indicator in the experiment
among other genotypes) at a density of 80 thousand
plants/ha. A further decrease in plant density to 70
thousand plants/ha caused a drop in yield by 1.10 t/ha,
or 7.3%,and an increase in coenosis density to 90 thou-
sand plants/ha affected the reduction of corn grain
yield by 0.61 t/ha or 3.9%, and a thickening of the crop
to 100 thousand plants/ha caused a sharp decrease in
yield by 1.91 t/ha or 12.5%.

Scientific Horizons, 2023, Vol. 26, No. 11
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It is worth noting that the established patterns
of influence of coenosis density on the yield of new
Ukrainian maize hybrids are not sufficient, and this
issue requires further scientific research. According to
the results of our research, a significant increase in
corn grain yield depends on the FAO group and plant
density. This is consistent with the findings of other re-
searchers, in particular, S. Kalenska and V. Taran (2018)
showed that intensive maize hybrids are capable of pro-
ducing high grain yields at plant densities of 90 thou-
sand plants/ha by increasing the survival of individuals
during the growing season, and moisture supply is the
main limiting factor for obtaining high grain yields in
the Right-Bank Forest-Steppe of Ukraine.

According to R. Vozhehova et al. (2021), dry matter
increased with increasing coenosis density from 50 to
80 thousand plants/ha. The scientists concluded that
maize hybrids with a longer growing season form more
crude aboveground mass and dry matter than early ma-
turing maize hybrids. In the studies of S. Anjum et al.
(2017), it was also proved that for early maturing hy-
brids under irrigation, the optimal planting density is 90
thousand plants/ha, and it is recommended to reduce
the density to 70 thousand plants/ha for mid-season
maize hybrids, i.e., to apply a differentiated approach
to the seeding rate of different genotypes. Z. Glupak
and A. Butenko (2022) also concluded that in north-
ern Ukraine (Chernihiv region), corn yields depended on
the maturity group of the hybrid and plant density. For
earlier maturing FAO 300-320 hybrids, the best density
was 90-80 thousand plants/ha, with a yield of 10.7-
10.4 t/ha. For hybrids FAO 360-380, the best density
was 80 thousand plants/ha, which yielded a yield of
10.9-11.1 t/ha.

S.Kalenska and V. Taran (2018) noted that Ukrainian
breeders have created and offered producers several
new maize hybrids, but all of them have different mor-
phological-biological features and characteristics, tol-
erance to favourable and unfavourable environmental
factors, which requires differentiated selection of hy-
brids with increased yield and grain quality. current re-
search has confirmed the multidirectional response of
innovative Ukrainian hybrids to technology elements,
which makes the development of varietal technologies
for each genotype relevant.

V. Petrychenko et al. (2018) emphasise the rele-
vance of the issue of increasing the adaptive potential
of new maize hybrids, as the priorities of the morpho-
logical-biological type models themselves change, de-
pending on the FAO group. These issues are becoming
increasingly important in the context of insufficient
technological support for the process of growing and
harvesting corn, which is a consequence of the steady
rise in energy prices, and the lack of parity in prices for
agricultural products and fossil fuels. Given the above,
it is difficult to overestimate the role of high-yielding
corn hybrids with a wide adaptive potential to growing

Scientific Horizons, 2023, Vol. 26, No. 11

conditions and increasing the profitability of agricultural
production. The results of these studies coincide with
the conclusions of the above-mentioned scientists that
the FAO maize hybrid group and its adaptive potential
are important for providing effective recommendations
for production when introducing innovative varietal
technologies. This area of research should be imple-
mented in each agricultural-ecological zone, which will
increase the economic performance of production.

S. Meseka et al. (2018) show that to obtain consist-
ently high yields of maize grain, it is necessary to grow
hybrids with different types of response to changing
environmental conditions, in particular, intensive type
hybrids with optimised growing technologies - to ob-
tain high yields in unlimited conditions, homeostatic -
to ensure the predicted grain yield on stressful back-
grounds, and finally, medium-plastic - to obtain stable
yields of maize grain in fields with unstable agrophys-
ical conditions. In the current research, maize hybrids
with different rates of response to technology elements
were used, which coincides with the results and conclu-
sions of S. Meseka et al. (2018) regarding the need to
use varieties with different responses to ecogradients
in agricultural production.

Thus, according to the results of the conducted re-
search, a significant increase in maize grain yield de-
pends on the FAO group and elements of plant density
technology, which is consistent with the data of other
researchers. However, it is worth noting that the estab-
lished patterns of influence of coenosis density on the
yield of new Ukrainian maize hybrids are not sufficient,
and this issue requires further research.

CONCLUSIONS

Phenotypic realisation of the genotypic potential of
modern innovative maize hybrids of Ukrainian selection
depends on the optimisation of technological meas-
ures of cultivation. The correlation of quantitative bi-
ometric traits in maize hybrids of different FAO groups
with grain yield was established. A high dependence
of plant height (r=0.651-0.727), height of productive
cob attachment (r=0.460-0.645), area of plant assimi-
lation surface (r=0.778-0.945), photosynthetic potential
(r=0.756-0.977) with grain yield of maize hybrids of
different maturity groups was established. The greatest
dependence of grain yield of hybrids was recorded with
the area of the assimilation surface of plants and pho-
tosynthetic potential. The coenosis density of the hybrid
can regulate biometric parameters and influence the
level of grain yield. The optimal plant density in corn
hybrids depends on the intensity level of the hybrid and
the FAO group. The intensive type of hybrid Zedan 32
sharply loses grain yields when thickened from 15 to
13 t/ha. The moderately intensive maize hybrid Zedan
28 reduces grain yields during thinning from 90,000
plants/ha to 70,000 plants/ha by 1-1.3 t/ha. The corn
hybrid with the lowest yield potential, Zedan 26, reduces




grain yields when thinned from 90,000 plants/ha to
70,000 plants/ha from 13 to 10.8 t/ha.

It has been established that modern innovative hy-
brids of maize of Ukrainian selection in the conditions
of the Central Forest-Steppe agroecological zone can
form grain yields in the range of 13-15 t/ha. The real-
isation of the genetic potential of hybrids depends on
the improvement of technological measures during cul-
tivation. The optimal coenosis density of corn depends
on the intensity level and FAO group. To increase the
yield level of the hybrid, the priority indicators should
be the area of the assimilation surface of plants and
photosynthetic potential, which are adjusted at a high

Marchenko et al.

The development of varietal technologies for grow-
ing modern maize hybrids should be a necessary com-
ponent of the introduction of breeding developments
into production. A promising area for further research
may be to determine the response of maize hybrids of
different intensity levels and FAO groups to the level
of macro- and microelements and growth-regulating
elements. Given the trend towards climate change, it
is necessary to consider the response of maize hybrids
to early sowing to ensure fuller use of the bioclimatic
potential and disclosure of the phenotypic realisation
of the genotypic potential.

level by the density of crop coenosis, but increasing the ACKNOWLEDGEMENTS
photosynthetic potential of maize hybrids by increasing  None.
plant density has certain limitations, which may not al-
ways lead to a parallel increase in grain yield in hybrids CONFLICT OF INTEREST
of different FAO groups. None.
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AHotauia. CyyacHi iHHOBaUiMHI ribpuan KyKypya3u iHTEHCMBHOMO TUMY MakTb iCTOTHY iHAMBIAYaNbHY peakLito
MOpDOMETPUYHMX Ta GOTOCUHTETUUHMX NOKAZHMKIB Ha LLINBbHICTb LLIeHO3Y. BCTaHOBNEHHS KOPensiLii LnxX NOKa3HUKIB
3 piBHEM YpPOXAMHOCTI 3epHa Pi3HMX FEHOTMNIB TFiOPUAIB KYKYpyA3M Ta BM3HAYEHHS OMNTMMAsbHMX MapaMeTpiB
NposiBy LMX O3HAK A03BONISE TEXHOMOTYHMMM 3axofamMu 3abesneunTn peanisauilo MPOAYKTUBHOIO MOTeHLiany.
MeTolo pgocnigxeHb 6yno BCTaHOBUTU 0COBAMBOCTI HOpPMYBAHHS HBIOMETPUUYHUX Ta POTOCMHTETUYHMX MOKA3HMKIB
iHHOBALLIMHUX FiGPUAIB KYKYPYA3M 3aN1€XKHO Bif reHOTUMNY, LWiNbHOCTI LIeHO3Y Ta BU3HAYUTU KOPEeNnsLiMHO-perpecinHi
3aNeXHOCTi JaHMx o3Hak. lonboBi ekcnepumMeHTH npooamnu npotaroM 2019-2021 pokiB B arpoekonoriyHin
30Hi LleHTpanbHuii Jlicocten. F'pyHT [OCNIAHOI JiNSHKM — YOPHO3EM TUMOBWI, MONepeaHnK — cos. 32 AOMNOMOroH
NoibOBKUX, MOPHOMETPUYHUX, NABOPATOPHUX, CTATUCTUUHUX (AUCNEPCIMHUIA Ta KOPeNALiAHWIA aHani3) BCTaHOBEHO,
WO BMCOTA POC/IMHWU, BUCOTA NPUKPINIEHHS BEPXHLOrO (MPOAYKTUBHOIO) KayaHy, MAowWa acUMInALinHOT NOBEPXHI
OOHI€l pOCAMHU, POTOCUHTETUYHMI MOTEHLiaN 3anexaTb Big AOCNIAKYyBaHMX (akTopiB - reHotuny ribpuay Ta
WiNbHOCTI LeHOo3y. BctaHOBNEHO cepenHto Ta CUIbHY MO3UTUBHY KOPENALLIi0 MidK YPOXKAMHICTIO Ta AaHUMU O3HAKaMM,
WO CBigYMTb NPO HEeoOXigHiCTb Ha Pi3HMX eTanax PO3BWMTKY POCAMH KYKYpyA3M YCix ribpuaiB TeXHOMOriYHO
3abe3neyyBaTtM ONTUMabHUI PIiCT i pO3BUTOK pocauH. CepeaHboCTUIAMiA ribpua 3epaH 32 (PAO 320) nokaszas
MaKCMManbHY YPOXaMHICTb npu ryctotv 80 TUC. pOC/IMH HA reKTapi Ta Pi3KO 3HWMKYBAB BPOXKaMHICTb NPM 3aryLLeHoCTi
nocigie £o 100 Tuc. pocnuH/ra. CepefHbOpaHHi ribpman HambinbLly BPOXAMHOCTI MOKA3aaM 3a ryctotu cTosiHHG 90
TUCAY POCAMH/TA, 30iNbWEHHS X ab0 3MEHLIEeHHS TyCTOTM POC/IMH Bif ONTUMAaNnbHOI NPU3BOAMAMN OO 3MEHLIEHHS
BpOXato 3epHa. BctaHoBneHa iHAMBIAyanbHa GeHOTMNOBA peakLlis HOBOCTBOPEHMX FiBpUAIB Ha WiNbHICTb LEHO3Y,
WO [403BOSIMNIO PO3KPUTU FEHOTUMOBUIA MOTeHLian Ta HagaTM pekoMeHAALii NPaKTMYHOMY arpoBMPOBHMLTBY ANS
NiABULLEHHS YPOXAWHOCTI KYKYpyA3Wu. BcTaHoBNeHa onTMManbHa LWiNbHICTb LEHO3Y, WO [L03BOMSE OTPUMYBATU
YPOXaWHicTb 3epHa ribpuais Kykypyasm MAO 240-320 B ymoBax LeHTpanbHoro Jlicocteny B Mexax 13-15 1/ra.
[B6pman BNpoBaLXKyTbCA B rOCNOAAPCTBAX Pi3HMX GOpM BRacHOCTi MNonTaBCbkoi 06nacTi

KntouoBi cnoBa: BMCOTa pOCAMHM; BUCOTA BEPXHLOrO (MPOAYKTMBHOMO) KavyaHa; NAoLa acUMINALIMHOT NOBEPXHI;
(DOTOCUHTETUYHUI NOTEHLiaN; YPOXaNHICTb 3epHa
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