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under different primary tillage methods - disc harrowing (up to 15 cm), ploughing
(25-27 cm), and deep loosening (35-37 cm) - and yields and moisture release were
compared across treatments and hybrid maturity groups. A statistically high correlation
coefficient (r=0.74""") indicated the dependence of corn grain yield on the depth of
the main tillage. Loosening at 35-37 cm provided an increase in the yield of corn grain
from 0.7 to 1.6 t/ha compared to ploughing, and disc harrowing reduced the yield
from -0.3 t/ha to -0.9" t/ha. The yield regression equation from the ripeness group
(FAO) - y=3.5269+0.0117x - indicated the possibility of increasing grain yield when
using hybrids with a longer growing season, which was confirmed by a significant
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of these features with double disc harrowing - r=+0.42** (17.6%), with ploughing -
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grain was possible by growing later-maturing hybrids, while the moisture content of grain will also increase. The
highest grain yield was provided by mid-season hybrids with Tesla (FAO 350) - 8.95 t/ha (+1.03*t/ha) and KWS
351 (FAO 350) - 8.77 t/ha (+1.6**t/ha) against the background of deep loosening of the soil at 35-37 cm with an
average humidity of 16.81% and 16.28%, respectively. As a result of the experiment, it was recommended to sow
in the central Forest-Steppe with mid-season corn hybrids (FAO 300-350) using deep loosening of the soil with a

disc-chisel unit up to 35-37 cm as the main treatment

Keywords: corn hybrids; correlation; regression; variation coefficient; deep loosening; depth of cultivation; FAO

INTRODUCTION

An important role in implementing the genetic poten-
tial of corn is played by the presence of sufficient mois-
ture in the root layer of the soil. Due to the specific
weather conditions of the last decade, plants mainly
suffer from insufficient moisture during the most crit-
ical periods of growth - from flowering to grain filling
and wax maturity. The method and depth of the main
tillage is a significant factor in the possibility of pre-
serving and effectively using the existing natural mois-
ture reserves by the plant, and given the lack of irriga-
tion in the vast majority of the central Forest-Steppe of
Ukraine, establishing the optimal method and depth of
the main tillage for corn and determining hybrids with
fast moisture recovery in the field and high grain yield
was relevant for study.

V. Poliakov (2020) and O. Havriushenko & V. Ru-
das (2025) noted that an important factor influencing
the value of grain yield and its quality is the sowing
of corn hybrids of certain ripeness groups that are
more adapted to local growing conditions, which have
their own genetic characteristics. The difference in the
growing season between FAO 190 and 380, according
to R. Vozhehova et al. (2023), is up to 19-22 days, this
affects the yield properties of hybrids, maturation time,
and harvesting humidity.V.Palamarchuk et al. (2020) and
M. Kyrpa et al. (2023) indicated differences in moisture
recovery in different ripeness groups. One of the most
important energy-intensive technological operations in
the cultivation of corn is tillage, which is used to create
comfortable conditions for the growth and develop-
ment of plants in the field. S. Dolia (2024b) noted that
the method and depth of primary soil tillage play an
important role in the water and air permeability of the
upper layers, where the root system of plants is main-
ly located. There was no consensus among researchers
about the absolute superiority of one or another method
of primary soil tillage, since this was influenced by the
predecessor, soil, climatic,and weather conditions of the
growing year,terms and seeding rates, and other factors.

For agricultural production in Ukraine, ploughing
is the most common and traditional method of prima-
ry soil tillage, which has a number of advantages over
other methods of tillage. According to specialists from
the Institute of Irrigated Agriculture, under irrigation
in the Steppe zone, ploughing to a depth of 25-27 cm
is the most appropriate, providing up to 14.9 t/ha of

corn grain compared with 11.2 t/ha with disc harrowing
(Pysarenko et al., 2020). The study by A. Kovalenko et
al. (2022) on sunflower indicated that the proportion of
influence of the method oftillage on the yield is 51-75%
and the highest yield is achieved when using plough-
ing. T. Chaika et al. (2023) and A. Andriienko et al. (2025)
established a differential response of soybean varieties
to tillage methods, but traditional ploughing had the
advantage. Conclusions of the dissertation by A. Ko-
han (2021) on sunflower in the Steppe zone of Ukraine,
and experiments by M. Marenych & K. Koba (2024) on
corn showed the superiority of ploughing over oth-
er methods of tillage. In the literature sources, there
was also an alternative opinion about the method and
depth of the main tillage, as evidenced by the conclu-
sions from the experiments of other researchers on
other crops. The advantage of deep tillage over surface
tillage was proved by experiments of P. Pysarenko et
al. (2020), which pointed out the advantage of deep
loosening of the soil over ploughing and disc harrowing
according to the phytosanitary state of crops, where the
number of pathogens is lower and the yield is higher.

Thus, the purpose of the study was to investigate
the influence of the method and depth of the main till-
age on the yield and harvesting moisture of corn hy-
brids of different FAO groups and the level of variability
of these characteristics in the conditions of the central
part of the Forest-Steppe of Ukraine.

MATERIALS AND METHODS

The experiment was conducted in the central part of
the Forest-Steppe during the growing season of 2019-
2021 in the field crop rotation of the Uman District,
Cherkasy Oblast, on podzolized chernozem with a pH
of 5.9-6.2 and a humus content of up to 3.1%. The pre-
decessor was winter wheat, the seeding rate for all hy-
brids was 80 thousand pcs/ha, the amount of mineral
fertilisers applied (N,,,P,.K,,S,, of active substance)
and plant protection - identical for all variants of the
experiment for 3 years. The temperature regime of the
growing season exceeded the long-term average val-
ues of all years of the experiment. The most critical
temperatures were June, July, and August. According to
data from the Uman meteorological station, total pre-
cipitation during the 2019 growing season (April-Au-
gust) amounted to 192 mm, in 2020 - to 232 mm, and
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in 2021 - to 371 mm, compared with a long-term aver-
age of 281 mm (Novak & Novak, 2022; 2023).

The subjects under study were 11 corn hybrids of
various genetic origins with FAO 210-350, which were
divided into conditional ripeness groups:

1. FAO 210-250 - Gran 220 (FAO 210), Gran 310
(FAO 250), DKC 3795 (st.) (FAO 250) - standard for the
group;

2.FAO 260-300 - VN 63 (FAO 280),Gran 6 (FAO 300),
LG 30315 (st.) (FAO 280) - standard for the group;

3. FAO 310-350 - VN 6763 (FAO 320), Amarok 290
(FAO 320), DKC 3511 (FAO 330), Tesla (FAO 350), KWS
381 (st.) (FAO 350) - standard for the group.

Variants of the experiment were three methods of
primary soil tillage:

1.Option 1 (control) - classic ploughing with a skim
coulter to a depth of 25-27 cm;

2. Option 2 - double disc harrowing to a depth of
12-15 cm;

3.0ption 3 - combined cultivation to a depth of 35-
37 cm - deep loosening of the soil with a disc-chisel unit.

The number of repetitions was 3 for each hybrid
in each of the tillage options. The area of the site was
0.56 ha (500711.2 m). Placement of plots (hybrids) with-
in each tillage option was randomised. Corn harvesting
was carried out using a combine harvester equipped
with a corn header, with grain yield determined by the
weighing method and recalculated into t/ha. The grain
harvest moisture was determined by the Wile 55 grain
moisture meter. Statistical analysis was carried out ac-
cording to generally accepted methods (Yeshchenko et
al., 2014) with the definition of statistical indicators of
the average value (x), standard deviation (S,), coefficient
of variation (CV,%), correlation coefficient (r), regression
coefficient (b).

RESULTS AND DISCUSSION

The optimal duration of the harvesting period of tech-
nologically ripe grain is 10-20 days, provided that the
threshing time increases, there are risks of significant
losses due to lodging of plants, shedding of grain,

damage by pathogens and pests. Therefore, the simul-
taneous maturation and moisture recovery of grain at
all cobs in the array is important, which is given consid-
erable attention by breeders (Vozkhehova et al., 2021;
Bibel & Chernobai, 2023). High-yielding modern corn
hybrids, contained in the state register of plant vari-
eties suitable for distribution in Ukraine (2025), pro-
vide grain yields — up to 20 t/ha, silage mass - up to
80-90 t/ha.As of 2024, the known record corn yield was
39.14 t/ha on irrigation in the United States (Corteva
agriscience, 2024). In Ukraine, the real yield of grain
crops reached in the Steppe conditions on irrigation
from 14.2 t/ha (Hadzalo et al, 2024) up to 15.6 t/ha
(Skoryk & Prykhodko, 2025). In the Forest-Steppe, the
yield of corn hybrids of different ripeness groups with-
out irrigation, according to O. Mishchenko et al. (2024) -
9.4-12.1 t/ha, according to Z. Hlupak & A. Buten-
ko (2022) - up to 11.4 t/ha.

The experimental data obtained indicate a differ-
ence in the yield level by year, since the weather condi-
tions were diverse during the experiment. Average tem-
peratures from April to September (the growing season
of corn) exceeded the long-term average in all years of
observation. 2019 was favourable in terms of weather
conditions for the development of an average yield level
by corn hybrids under study (Table 1). The beginning of
the corn growing season in 2020 was optimal for plant
development in terms of temperature and precipitation.
In Mayand June,a total of 171.4 mm fell,and the average
temperature contributed to the active growth of plants.
But extreme high temperatures and very limited precip-
itation during the period of flowering and grain filling
(July = August) negatively affected the development of
grains, so the average yield of corn ranged from 3.4 t/ha
to 7.3 t/ha for hybrids of different ripeness groups. 2021
was optimal, during the experiment period, for the max-
imum implementation of the genetic yield potential of
the corn hybrids under study. Significantly higher than
the average long-term precipitation and optimal, with-
out sharp highs, temperatures of the growing season
allowed developing a grain yield from 6.5 to 12.6 t/ha.

Table 1. Precipitation and average air temperature during the corn growing season, 2019-2021

Precipitation, mm, by year

Average temperature, °C, by year

Month of the year

2019 2020 2021  Average long-term 2019 2020 2021  Average long-term

March 16.3 23.9 324 36.0 4.3 6.3 2.0 0.4

April 224 21.0 49.9 41.0 124 9.2 74 8.5

May 35.6 101.0 56.4 52.0 19.2 12.5 14.0 14.6

June 69.8 70.4 104.7 81.0 22.3 20.9 19.8 17.6

July 33.8 214 89.8 68.0 221 21.6 23.2 19.0

August 19.2 17.1 69.9 49.0 219 21.2 20.3 18.2

September 30.6 274 16.2 61.0 123 17.8 13.0 13.6
fotalforthe growing 5,55 yg75 4193 388.0

season of the study year

Total for a year 376.6 478.9 641.6 586.0

Note: according to the Uman weather station

Source: developed by the authors based on V. Novak & A. Novak (2022; 2023)
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The results of the dispersion analysis of the
obtained experimental data indicate a significant
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differentiation of hybrid yield depending on the meth-
od of primary soil tillage (Table 2).

Table 2. Average grain yield of corn hybrids based on the results
of variance analysis of a two-factor experiment, 2019-2021

Method of primary soil tillage (factor A)

Hybrid name (factor B)

Difference by factor

Average by variant, x, t/ha

A B
DKC 3795 (st.) 6.99
Gran 220 5.54 -1.44
Gran 310 6.72 -0.27
LG 30315 (st.) 6.23
VN 63 6.59 0.35
Ploughing (25-27 cm) (control) Gran 6 6.73 0.50
KWS 381 (st.) 7.16
VN 6763 7.03 -0.13
Amarok 290 6.94 -0.23
DKC 3511 721 0.05
Tesla 7.92 0.76
DKC 3795 (st.) 6.25 -0.74
Gran 220 4.60 -0.94 -1.65™
Gran 310 6.14 -0.58 -0.11
LG 30315 (st.) 5.90 -0.33
VN 63 5.80 -0.79 -0.10
Disc harrowing (12-15cm) Gran 6 6.25 -0.48 0.35
KWS 381 (st.) 6.70 -0.46
VN 6763 6.69 -0.34 -0.01
Amarok 290 6.47 -0.47 -0.23
DKC 3511 6.51 -0.70 -0.19
Tesla 6.99 -0.94 0.29
DKC 3795 (st.) 8.04 1.06”
Gran 220 6.59 1.05* -1.45*
Gran 310 7.55 0.83* -0.49
LG 30315 (st.) 771 1.47*
VN 63 7.45 0.86" -0.26
Loosening (35-37cm) Gran 6 7.52 0.79 -0.19
KWS 381 (st.) 8.77 1.60*
VN 6763 8.12 1.09* -0.65
Amarok 290 8.15 1.21* -0.62
DKC 3511 7.87 0.66 -0.89"
Tesla 8.95 1.03* 0.19
LSD,,, by factors 0.80 0.78
LSD, 4, by factors 1.84 1.10

Note: %, ™ - significant at P, ,, and P,,,, respectively

Source: developed by the authors based on V. Skoryk & V. Prykhodko (2025)

In comparison with the control (ploughing 25-
27 cm) in the 12-15 cm disc harrowing variant, all corn
hybrids under study formed a lower grain yield, within
the limits of the experiment error. Significant reduction
in yield, with LSD, 4 > 0.80 t/ha, found in hybrids Gran
220 (-0.94" t/ha, or -16.97%) and Tesla (-0.94" t/ha, or

-11.87%) on disc harrowing compared to ploughing.

When using combined deep tillage with a disc-chisel
unit to a depth of 35-37 cm, the corn hybrids under
study formed mainly significantly higher grain yields
compared to the control. Hybrids Gran 6 (+0.79 t/ha, or
+11.74%) and DKC 3511 (+0.66 t/ha, or +9.15%) gave an

increase within the statistical error of the experiment.
In other hybrids under study, the increase ranged from
+0.83" t/ha (+12.35%) to + 1.60™ t/ha (+22.35%), which
is significant at P ..

The average yield of corn grain in the experiment
on different variants of primary soil tillage differs de-
pending on the depth of processing. On average, ac-
cording to the experiment for three years, the yield
on the control version of ploughing at 25-27 cm was
6.82 t/ha, on disc harrowing at 12-15 cm - 6.21 t/ha,
on deep combined cultivation - 7.88 t/ha. That is, in
the conditions of the central Forest-Steppe, with an
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increase in the depth of the main cultivation, a signifi-
cant increase in grain yield by +1.06 t/ha (+15.5%) was
established during deep loosening of the soil with a
combined disc-chisel unit. When using disc harrowing
at 12-15 cm, the yield in the experiment decreased by
an average of -0.61 t/ha (-8.9%). Similar results were
obtained and described in the literature sources, where
when using disc harrowing, a decrease in yield com-
pared to ploughing was recorded by more than 20%
(Dolia, 2024b).

Correlation coefficient between the depth of till-
age and the average experimental yield of hybrids
r=+0.74"" significant at P,,,, and it indicates a di-
rect significant relationship between the yield of corn

100 y = 0.0753x + 49894
9.0 ()

8.0 O |

[ ]
7.0 ___!—
" °
6.0 "
[ ]

5.0
4.0

3.0
10 20 30 40

Depth of soil cultivation, cm

Yield, t/ha

grain and the depth of the main tillage - 54.76%. The
regression graph statistically confirms that with an in-
crease in the depth of the main tillage, the yield of
corn grain in this experiment increases (Fig. 1). M. Tk-
achenko & N. Borys (2018) in the conditions of the
Right-Bank Forest-Steppe also claimed the high effi-
ciency of chisel deep loosening of the soil when grow-
ing corn in comparison with other non-pole methods
of cultivation and control ploughing. Experiments in
the Steppe zone on irrigation obtained similar results
and proved that with deep loosening of the soil for
corn hybrids, the increase in grain yield was signifi-
cant compared to ploughing and disc harrowing (Sko-
ryk & Prykhodko, 2025).

10.0
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° 8 o
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Figure 1. Graph of regression of corn grain yield from the depth of tillage (a) and ripeness groups (b)
Source: developed by the authors based on V. Skoryk & V. Prykhodko (2025)

Thus, deep loosening of the soil at 35-37 cm in
the conditions of the central part of the Forest-Steppe
provides a significant increase in the yield of corn
grain (from +0.66 t/ha to +1.60* t/ha) in comparison
with classical ploughing at 25-27 ¢m and has signif-
icant advantages over disc harrowing at 12-15 cm
for mid-early and mid-season hybrids with FAO 210-
350, which were studied in this experiment. Similar
conclusions were highlighted in in the dissertation
by S. Dolia (2024a), which indicates the advantage of
deep loosening over chiseling and disc harrowing in
optimising the agrophysical state of soils. Based on
the results of the analysis of variance, it also became
possible to compare the yield indicator between hy-
brids of different ripeness groups (Table 2). Signifi-
cantly lower than the standard yield for hybrids was
established in the FAO 210-250 group for Gran 220
(FAO 210). With disc harrowing, the crop shortage
was -1.65"t/ha (-26.40%), with ploughing - -1.44"t/ha
(-20.60%), with deep loosening --1.45"t/ha (-18.03%),
with LSD, s = 0.78t/ha, and with LSD,,, = 1.10"t/ha.
Gran 310 (FAO 250) in terms of grain yield was close
to the standard DKC 3795 (FAO 250) within the limits
of the experiment error. In the FAO 260-300 group,
there was no statistically significant difference in the
yield of hybrids by tillage options with a condition-
al standard, that is, the hybrids of this ripeness group
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presented in the experiment do not significantly differ
in productivity among themselves.

For the FAO 310-350 group - significantly lower
yield, compared to the group standard, recorded in the
hybrid DKC 3511 (FAO 330) - -0.89t/ha (-10.15%) on
deep loosening of the soil. Hybrids with FAO 320 - VN
6763 and Amarok 290 - produced lower than stand-
ard grain yields in all soil cultivation variants within
the margin of error of the experiment. A small in-
crease in grain yield was established for the Tesla hy-
brid (FAO 350): with disc harrowing -+0.29 t/ha, with
ploughing - +0.76 t/ha, with deep processing - +0.19 t/
ha, respectively. Hybrid Gran 6 (FAO 300) formed a
higher (within the limits of the experiment error) from
the conditional standard of the group yield with disc
harrowing - +0.35 t/ha and on ploughing +0.50 t/ha.
Hybrid VN 63 on average slightly exceeded the stand-
ard against the background of ploughing +0.35 t/ha.
In general, according to the experiment, mid-season
hybrids with a higher FAO - up to 350, compared to
other ripeness groups, provided consistently high grain
yields. The graph and regression equation are shown
in Figure 1. Variation of the trait grain yield by year of
the experiment differed significantly for all the hybrids
under study. The largest, average coefficient of varia-
tion in grain yield against the background of the con-
trol variant was ploughing at 25-27 cm (Table 3).
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Table 3. Variability and correlations of average values of corn grain yield
and moisture according to experimental variants, 2019-2021

Primary soil tillage options by Grain yield at 14% humidity Harvesting moisture of grain Correlation coefficients between traits

year of testing X, t/ha o, % X, % o, % “grain yield - grain moisture”

2019 6.03 18.80 15.10 6.23 0.23*

Average for 2020 4.62 26.28 14.70 11.29 0.18*
the year of 2021 10.27 12.98 15.50 9.31 0.59**
oG averageforthe 4 o7 38.75 15.10 9.39 0.35%

experiment

2019 5.36 17.11 15.10 7.18 0.55*

Disc 2020 4.02 15.90 13.83 7.31 0.10
harrowing at 2021 9.23 10.88 15.00 9.66 0.61*
12-15cm - “3verage for the .

experiment 6.21 38.32 14.60 9.01 0.42

2019 6.05 17.06 15.21 4.89 0.10

Ploughing 2020 3.88 16.26 15.24 11.98 0.13
25-27cm 2021 10.54 10.24 15.68 9.54 0.59*
average for the *

expgriment 6.82 43.03 15.40 9.32 0.22

2019 6.67 15.94 15.02 6.51 0.15

Loosening 2020 5.94 16.57 14.99 11.30 0.21
35.37cm 2021 11.04 10.95 15.87 7.95 0.50*
average for the . *

expgriment 7.88 31.78 15.30 9.12 0.38

Note: %, ™, *™ - significance of the indicator at P, P, o, Py oor respectively

Source: compiled by the authors

Comparison of the coefficients of variation in grain
yield and moisture by year allows indirectly assessing
the influence of weather conditions on the implemen-
tation of the genetic potential of the corn hybrids un-
der study. Thus, the highest average yield variation is in
2020 with extreme weather conditions (CV = 26.28%),
and the lowest - in a favourable 2021 (CV=12.98%).
According to the variants of primary soil tillage, this
reaction is similar. That is, severe extreme weather
conditions of the growing year increase the variability
of the grain yield trait in the corn hybrids under study,
regardless of the method of tillage. The trend of the
average harvesting humidity indicator is similar, and its
variation in tillage methods is close to 9%, while the
average values of the grain humidity indicator are very
close to each other, regardless of the ripeness group.
Thus, the corn hybrids under study with FAO 210-350

16 o
® 155 . ,—t‘
g ° | 2
2 15 :’I o
'S -
€ 145 ®
£
5 14
(U]
® y = 0.1462x + 14.084
135
0 5 10 15
Yield, t/ha

differed little in grain moisture at the time of harvest-
ing over the years of study.

Correlation analysis of grain yield and moisture indi-
cates a positive average significant relationship between
these traits. The average correlation coefficient between
yield and harvesting humidity in the experiment is posi-
tive and significant and amounts to r=+0.35"" (or 12.3%).
With disc harrowing, the correlation coefficient r=+0.42**
(17.6%), with ploughing - r=+0.22*" (4.8%), with deep
loosening - r=+0.38"*(14.4%), respectively (Table 3),that
is,regardless of the method of primary soil tillage,a high-
er harvesting humidity is established with a higher grain
yield. The regression graph is shown in Fig. 2. The average
grain moisture content in the experiment did not change
significantly according to the tillage variants - from
14.6% to 15.4%, and the difference between the options
was within the limits of the experiment error at P

18.0
2 17.0 }
g ]
2 160 o_-
g ° %1 o
‘d 150 -
£ [ __—" °
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" e-- °
G 130
y =0.0195x + 9.3548
12.0
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Figure 2. Regression graphs between features
Source: developed by the authors based on V. Skoryk & V. Prykhodko (2025)
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The harvesting humidity of grain and the humidity
of technological ripeness are extremely important when
choosing a hybrid for growing in a particular region,
since the profitability of growing a crop significantly de-
pends on these indicators. Given that the corn grain must
meet the humidity indicator of 14%, information on the

actual harvesting humidity of the hybrids under study
is a valuable result of the experiment. Analysis of grain
harvesting moisture indicators of the corn hybrids under
study allows assessing the level of grain moisture loss at
the time of threshing. The average values of harvesting
humidity for the variants are shown in the table (Table 4).

Table 4. Average harvesting moisture content of corn hybrids on various variants of primary soil tillage, %, 2019-2021

Methods of tillage (factor A)

Hybrid name (factor B) Ploughing 25-27 cm

Disc harrowing, 12-15 cm Combined deep processing 35-37cm

Grain moisture content, %

DKC 3795 (st.) 14.02 13.44 13.76

Gran 220 14.65 13.68 14.58

Gran 310 14.17 13.86 14.05

Average for the FAO group 210-250 14.28 13.66 14.13
LG 30315 (st.) 14.54 13.34 14.70

VN 63 14.46 14.28 14.35

Gran 6 15.78 14.37 15.74

Average for the FAO group 260-300 14.93 13.99 14.93
KWS 381 (st.) 16.53 15.55 16.28

VN 6763 15.76 15.46 16.15

Amarok 290 16.15 15.76 16.34

DKC 3511 16.07 15.67 15.48

Tesla 16.94 15.48 16.81

Average for the FAO group 310-350 16.29 15.58 16.21

LSD, o5 (byfactora) — 1.03%, LSD,, o (by factor B) — 1.01%

Source: developed by the authors based on V. Skoryk & V. Prykhodko (2025)

Among the hybrids under study, there is a tenden-
cy for higher harvesting moisture of grain with an in-
crease in the ripeness group (FAO) (Fig. 2). On the con-
trol variant with ploughing, the variation in the average
value of this trait for FAO 210-250 is 14.02-14.65%,
for FAO 260-300 - 14.46-15.78%, for FAO 310-350 -
15.76-16.94%, respectively. Similar conclusions were
onbtained by Z. Hlupak & A.Butenko (2022) when stud-
ying hybrids of other breeding institutions. The same
trend in the average humidity value was observed in
the variants with disc harrowing and deep combined
processing - the harvesting moisture content of grain
was higher in hybrids with a longer growing season
(FAO). The statistical substantiation of the experimen-
tal data of the experiment confirms a similar mani-
festation of the dependence of grain moisture during
harvesting and the ripeness group of corn hybrids in
the conclusions of Ya. Bielov (2022), who argued that
as FAO increases, the moisture content of grain during
harvesting is higher. There was no significant difference
in the average humidity between the FAO 210-250 and
FAO 260-300 groups in all variants of primary soil till-
age in this experiment (LSD g5 aet0r 5 = 1.01%. This result
is also similar to the conclusions of Ye. Bazylenko &
T. Marchenko (2024) in the Steppe zone, which indi-
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cates that a greater difference in humidity was clearly
outlined in hybrids with a longer growing season, and
FAO 190-280 did not differ much in humidity at the
time of harvesting, which is confirmed by this experi-
ment in the Forest-Steppe.

Significantly higher grain moisture content on all
tillage options in hybrids with FAO over 310 compared
to hybrids with a shorter growing season (FAO < 300).
Comparing the indicators of harvesting humidity be-
tween hybrids of different ripeness groups, it should
be noted that regardless of the method of primary soil
tillage and the group of ripeness of hybrids for three
years of observation (2019-2021), the maximum aver-
age value did not exceed 16.94% in ploughing in the
most late-maturing of the Tesla hybrids under study
(FAO 350). The low harvesting humidity of corn grain
over the years of the experiment was also conditioned
by rather high positive temperatures and significantly
lower than normal precipitation in September-October
(Novak & Novak 2022; 2023). The figure graphically
shows the difference in yield and harvesting humidity
of the corn hybrids under study compared to the control
version of ploughing during disc harrowing and deep
combined primary soil tillage (Fig. 3). The control op-
tion is taken as zero (0.00).
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Figure 3. Average difference (%) of grain yield and harvesting moisture in corn hybrids
of different ripeness groups compared to the control variant (ploughing - taken as 0 - zero),
depending on the method of primary soil tillage in 2019-2021
Source: developed by the authors based on V. Skoryk & V. Prykhodko (2025)

Comparison of the average moisture content of
grain during harvesting indicates a mostly low insignif-
icant difference in the indicator for the main process-
ing options compared to the control. It was found that
the highest average harvesting humidity of grain was
developed on the control version of ploughing at 25-
27 c¢cm, and with an increase or decrease in the depth
of the main tillage, the harvesting humidity was lower
within the limits of the experiment error. Corn hybrids
with the disc harrowing variant (12-15 c¢cm) had the
lowest average grain humidity during harvesting com-
pared to deeper processing options. Significantly lower
humidity compared to the control was found with disc
harrowing in hybrids LG 30315 (13.34%, or-1.2%"), Gran
6 (14.37%,0r-1.41%"), Tesla (15.48,0r-1.47%"). Insignif-
icant low values of the correlation coefficients between
yield and harvesting humidity in 2020 also indirectly
indicate a significant influence of weather conditions
of the year on the nature of changes in grain humidity
in an extreme year.

The highest positive and significant values for P,
were correlation coefficients in 2021. In conditions fa-
vourable for the maximum realisation of the yield po-
tential, corn hybrids showed the highest dependence
of harvesting humidity on the yield level, that is, higher
grain humidity was observed in more productive hy-
brids with higher FAO, and in early hybrids with lower
yields, lower harvesting humidity was noted. This re-
sult is similar to the data by Ya. Bielov (2022) from an
experiment in the Steppe, which indicates that despite
the maximum water consumption of corn -4,863 m3/
ha - harvesting moisture of grain is higher in hybrids
with higher FAO. Statistical analysis establishes cor-
relation and regression coefficients between features
and defines regression equations. The relationship of
the ripeness group (FAO) with the experimental aver-
age yield and experimental average humidity of corn
grain of the hybrids under study is significant at P,,.

It is determined that the correlation coefficient be-
tween FAO and yield is high positive r=+0.86""* (re-
gression equation - y=3.53+0.0117X) (Fig. 1). Corre-
lation between hybrid FAO and grain moisture of the
studied samples - r=+0.89"** (regression equation -
y =9.36 + 0.0195X) (Fig. 2). Therefore, in this experi-
ment, it was established that the studied mid-early
and mid-season hybrids of corn with FAO 210-350 are
characterised by an increase in grain yield and an in-
crease in harvesting humidity with the growth of FAO,
that is, later hybrids form a higher yield with higher
grain humidity in identical conditions. Similar results
were obtained in previous experiments in the Steppe
zone - V. Skoryk & V. Prykhodko (2025), and in experi-
ments V. Poliakov (2020) found a relationship between
the potential and actual yield of corn grain from the
hybrid ripeness group - the larger the FAQ, the high-
er the yield, and the yield increases from early-matur-
ing to late-maturing. Based on the above, conclusions
can be drawn that are characteristic of the cultivation
conditions of mid-early and mid-season corn hybrids
(FAO 210-350) under rainfed conditions in the central
part of the Forest-Steppe zone of Ukraine.

CONCLUSIONS

Deep tillage at 35-37 cm with a disc-chisel unit pro-
vided a significant increase in the yield of corn of
mid-early and mid-season hybrids with FAO 210-350
compared to control ploughing at 25-27 cm. Disc har-
rowing to a depth of 12-15 cm after the predecessor,
winter wheat reduces grain yield in the studied corn
hybrids and is not advisable as the main process-
ing method. Corn hybrids with higher FAO provided
an increase in grain yield with a higher percentage
of humidity and identical growing conditions, which
was confirmed by high significant correlation coeffi-
cients. The advantage of growing corn hybrids with
FAO 320-350 in the central Forest-Steppe against the
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background of deep tillage with a combined disc-chis-
el unit, which provides a significant increase in grain
yield, was substantiated.

In the conditions of the central part of the For-
est-Steppe of Ukraine without irrigation, when growing
corn for grain, it is recommended to carry out combined
deep primary soil tillage (35-37 cm), which is optimal in
the cultivation technology, and ensures the maximum
implementation of the genetic potential of hybrids. Pri-

substantiate the feasibility of using no-till and strip-till
technologies in the Forest-Steppe of Ukraine.
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AHotauia. OnTuMizauis BUpoOHMLTBA 3epHa KYKYPYA3W BUMArae KOMMAEKCHOro NiaAxoAy A0 CKOPOYEHHS BUTPAT Ha
TEXHO/0rit0. BU3HauMTH onTMManbHuiA cnocib Ta mMmMbuHy OCHOBHOMO 00p0oBITKY FPYHTY AN 3HUXKEHHS BTPAT I'PYHTOBOI
BOJIOTU Ta OBOFPYHTYBATU HEOOXiLHY rpyny CTUIIOCTi BUPOLLYBAHUX ribpuaiB y peanisalii reHeTMYHOro noTeHuiany
BPOXAMHOCTi 3epHa 3 MakCMManbHOK BOMOrOBiALaYel0 B NOAbOBMX YMOBaX LieHTpanbHoro Jlicocteny 6yno meTtoro
npoBeAeHOro JOCNIAY Ta aKTyaNbHUM AN BUBYEHHS. BusHayeHo peakuito 11 cepeaHbopaHHiX Ta cepefHbOCTUIINX
riopuais kykypyasum (PAO 210-350) 8 2019-2021 pp.3a pi3HMX cnocobiB 0CHOBHOIO 06POBITKY I'PYHTY — AUCKYBAHHS
(o 15 cm), opaHka (25-27cm), rmnboke posnywyBaHHA (35-37 cM) i NpoOBEAEHO MOPIBHSAHHA YPOXaMHOCTI Ta
BOJIOrOBifAaui MO BapiaHTaM i rpynam cTturnocTi ribpmais. CraTUCTUYHO BMCOKMIA KoediuieHT Kopensuii (r=0,74"")
BKA3yBaB HA 3aNIEXHICTb YPOXXaMHOCTi 3epHa KYKypyA3u Bif rMUOUMHM OCHOBHOIO 06pobiTKy FpyHTY. Po3nywwyBaHHS
Ha 35-37 cM 3aba3nedvyBano npubaBKy ypoxKaliHOCTi 3epHa Kykypyasu Big 0,7 1o 1,6 T/ra B NOPiBHAHHI 3 OpaHKoOIo, a
OMCKYBaHHS 3HUXKYBANO ypoxarHicTb Bia -0,3 1/ra o -0,9% 1/ra. PiBHSHHS perpecii ypoXXanHoCTi Bif rpynu CTUrOCTI
(PAO) -y=3,5269+0,0117x - noka3zano Ha MOXNIMBICTb 36iNbLUEHHS YPOXAMNHOCTi 3epHa NpY BUKOPUCTaHHI ribpuais
3 OOBWMM NepiofoM BereTauii, WO MiATBEPAXKEHO iCTOTHUM MO3UTMBHMM KoediuieHTOM kopenauii r =+ 0,86
(73,96 %). CraTUCTUYHO iCTOTHMI KOpEensuiMHWMI 3BK30K LMX O03HAK Mpu ABOPA30BOMY AMCKYBaHHI - r=+ 0,42
(17,6 %),Ha opaHui - r=+0,22"* (4,8 %), Ha rMMbokoMy po3nywyBaHHi — r=+0,38"" (14,4 %) BignosigHo. BctaHoBNEHa
TEHAEHLiS NifABULLEHHS BOMIOTOCTi 3€pHA NPU 3pOCTaHHI YpoXKalHOCTi — r=+0,89**" y BUBYUEHUX riOpUAIB HE3ANEXHO
B cnocoby 06pobiTky IpyHTY. [MiaBULLEHHS YPOXKAMHOCTI 3epHA KYKYPYA3M MOX/IMBE WASXOM BUPOLLYBAHHS HinbLy
Ni3HbOCTUINIUX TiOpUAIB, NPU LLbOMY BOJIOTICTb 3epHa Takox Oyae 36inblyBaTMCh. HaliBuMLLYy ypoXKalHiCTb 3epHa
3abe3neunnu cepegHbocTurai ribpmam 3 Tecna (PAO 350) - 8,95 1/ra (+1,03*1/ra) Ta KBC 351 (PAO 350) - 8,77 1/
ra (+1,6*1/ra) Ha doHi rMbBoKOro po3nylyBaHHs IpyHTY Ha 35-37cM 3 cepeaHboto BonoricTio 16,81 % Ta 16,28 %
BianosigHo. B pe3ynbrati npoBeaeHOro A0CNiAy PEKOMEeHAOBaHO NPOBOAMTM MOCIB B LeHTpanbHomy Jlicocteny
cepenHbocTUMMK ribpuaammn Kykypyasn (@AO 300-350) 3 BMKOPUCTAHHAM MMOOKOro pO3MyLIYBaHHS FPYHTY
[MCKO-N1anoBMM arperatoM Ao 35-37 cM ik OCHOBHOro 06pobiTky

KniouoBi cnoBa: ribpuam Kykypynsu; kopensuis; perpecis; koediuieHT Bapiauii; rmunboke po3nywyBaHHS; rMMbUHa
06pobiTky; GAO
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