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Abstract. Cultivated soils are constantly under stress, in particular, from anthropogenic pressure due to their
tillage. At the same time, climate change, moisture deficit, trends in crop rotation and improved crop tillage
technologies encourage farmers to pay more attention to tillage systems. In addition, this element of technology
plays a significant role in ensuring the sustainability of the entire agrophytocenosis. The aim of the study was
to determine the effectiveness of different tillage practices on certain soil fertility indicators and corn yield. The
research was carried out in 2021-2023 at the Dokuchaevske Experimental Field of the State Biotechnological
University, which is located in the Left-Bank Forest-Steppe zone of Ukraine. The experimental design includes
the study of different tillage methods: ploughing with PLN-4-35 at 25-27 cm (control); chisel local tillage
with PC-2.5 at 33-35 cm; moldboardless tillage with PRN-31000 at 33-35 cm and discing with BDM-2.5 at 10-
12 cm. The reaction of the soil to the main tillage in corn crops was determined through its main water and
agrophysical parameters: moisture content, density and hardness. The results of the research showed that the
condition of typical chernozem is almost the same after ploughing and moldboardless tillage with the PRN-31000
(“paraplough”). A slight increase in the density of the arable soil layer was found after the application of chisel
and discing tillage. All tillage options created favourable conditions in the soil, as its hardness in the 0-20 cm soil
layer was in the range of 13.3-15.1 kg/cm?2. In corn crops, moisture reserves in the one-metre layer did not differ
by tillage options. However, there was a tendency for its decrease in the variants with chisel and discing tillage
compared to ploughing. For all variants of soil tillage, compared to ploughing, there was a significant decrease
in corn grain yield. The practical significance of the results obtained is to optimise the regulation of water and
physical properties of typical chernozem with the achievement of soil protection technologies and stabilisation
of corn grain yields in the context of climate change and variability of modern production
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INTRODUCTION
The study of the effectiveness of basic tillage methods and minimisation of tillage. Climate change and the
in corn tillage is a topical issue due to the ambiguous  modernisation of the current state of technology with
reaction of the crop to the replacement of ploughing the use of high-performance hybrids, new forms of
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fertilisers and plant protection products have prompted
research in this area. In particular, a comparative anal-
ysis of the intensive use of traditional tillage methods
with current technologies aimed at resource conserva-
tion and adaptation used in agriculture should be car-
ried out. At the same time, their impact on soil fertility
should be taken into account. The structural condition
of the soil, moisture reserves, soil density, nutrient re-
gime, etc. are critical for maintaining crop sustainability
and ensuring the productivity of technologies.

Corn is one of the world’s major food crops, but it
is highly susceptible to high temperatures and drought,
with yield losses ranging from 17 to 60% (Tandzi et
al., 2019). In order to ensure high productivity of this
crop, it is necessary to comply with the growing condi-
tions it requires (Dehtiarova, 2022). In this regard, the
agrophysical characteristics of the soil (hardness, den-
sity of the soil), weediness of crops, and water regime,
which depend on tillage and weather conditions, are of
great importance. Soil tillage is an important agricul-
tural practice that affects soil properties and leads to
the creation of a complex ecosystem in the soil. At the
same time, tillage methods can cause soil stress, which
manifests itself through the deterioration of water and
agrophysical parameters, etc.

The degree of influence of tillage on the agro-
physical properties of the soil is determined by the
type, depth and methods of tillage. K. Acquah &
Y. Chen (2022) noted that in order to create optimal
conditions for growing crops, it is necessary to adhere
to traditional tillage methods: harrowing, ploughing
and loosening. The basic concept is to create favoura-
ble conditions for growing crops, including corn. It also
takes into account soil and climatic conditions, the pre-
decessor, biological characteristics of the crop, the level
and nature of weed infestation, terrain, etc. As of 2024,
differentiated tillage, with a depth of 6-8 to 40-45 cm,
using ploughing, discing, flat-cutting and chiselling, is
the dominant method.

Developed countries are intensively searching for
ways to reduce the energy intensity of basic tillage.
B.Rosser (2021) noted that an evenly levelled field after
ploughing makes it possible to reduce the cost of sub-
sequent tillage. At the same time, due to the rotation
of the layer and the absence of stubble residues, the
risk of erosion on the soil surface increases (Shaheb et
al., 2021; Ledermdiller et al., 2021). In Ukraine, the lat-
est tillage technologies are increasingly used: no-till,
surface tillage, minimum tillage, etc. The significance
of these tillages lies in the combination of a certain
number of agrotechnical operations in one technolog-
ical process, the absence of turning the chop and deep
loosening of the soil. Such technologies increase the
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economic and energy efficiency, as well as provide less
stress on the soil. At the same time, they reduce the risk
of “plough tread”, which manifests itself in excessive
soil compaction due to the passage of heavy agricul-
tural machinery.Ye. Yurkevych et al. (2020) point out the
importance of monitoring the density of the 0-30 cm
soil layer, its dynamics during the growing season un-
der different tillage systems, given that the main de-
velopment of the root system occurs in this layer. Also,
porosity, water permeability, moisture accumulation in
the soil, growth and development of plants in general
depend on this indicator.

The most energy-intensive method of soil tillage is
loosening the top layer. In order to reduce energy con-
sumption, a number of researchers propose to use strip
tillage and a paraplane-type soil deepener to a two-tier
plough (Gilandeh et al., 2022). M. Furmanets & Yu. Fur-
manets (2023) found that the density of compaction in
the case of moldboardless tillage was in the range of
0.86-1.17 g/cm? of soil, and with the use of basic sur-
face tillage it increased to 0.9-1.26 g/cm?. According to
the research of P. Pisarenko & V. Piliarsky (2020) also
found that the use of deep shelf ploughing at 28-30 cm
contributed to the formation of optimal physical and
mechanical properties of the soil. The most compacted
soil was due to the use of discing tillage at a depth of
12-14 cm. Scientists say that yields can be reduced by
20-40% due to excessive compaction of the topsoil.

The purpose of the research was to study the im-
pact of current tillage practices in modern agriculture
when growing corn for grain.

MATERIALS AND METHODS

The study complies with ethical standards and adheres
to the Convention on Biological Diversity (Secretariat
of the..., 2011). The research was conducted in 2021-
2023 at the Dokuchaevske Experimental Field of the
State Biotechnological University of Ukraine. The soil
cover of the experimental field is represented by typi-
cal heavy loamy chernozem on loess loam. In terms of
agrophysical and agrochemical properties, it is one of
the most favourable soils for growing field crops. It is
characterised by high reserves of nutrients available to
plants, high humus content and intense biological ac-
tivity. The 0-30 cm soil layer contains 4.9-5.1% humus,
81 mg/kg of easily hydrolysable nitrogen (according to
Kornfield), 100 and 200 mg/kg of mobile phosphorus
and exchangeable potassium (according to Chirikov).
The content of exchangeable cations: calcium - 37.8%,
magnesium - 6.6%, sodium - 0.49% and potassium -
0.5%. Soil reaction:pH___-70,pH_ - 5.2-5.6.Ground-
water is located at a depth of about 18 m (Tykhonenko
& Degtiarov, 2016).



According to the weather station in Dokuchaevske,
the weather conditions in 2021 were not favourable
for corn growing. Low precipitation in March (23.5 mm)
was partially compensated in April-June (177.1 mm).
However, insufficient rainfall in the second half of the
summer significantly worsened growth conditions dur-
ing flowering and grain harvest formation. In 2022, the
temperature regime was more favourable and differed
from the trends of recent years. In September, there was
an increased amount of precipitation - 79 mm, which
is almost 2 times more than in previous years. In 2023,
the highest amplitudes of air temperature deviations
from the long-term average were recorded in February
(+5.2°C), March (+5.9°C) and June (+4.3°C). March and
June saw the highest rainfall: 79.3 and 104.5 mm, re-
spectively. The deviations from the average long-term
norm were the largest in April, exceeding the norm by
33.4mm,and inAugust,decreasing the norm by 23.4 mm.

For the experiment, a specially modified mid-early
corn hybrid - DB Khotyn (FAO 280) - was used, which
was developed by the Institute of Grain Farming of
the National Academy of Agrarian Sciences of Ukraine.
This hybrid was included in the Register of Varieties
of Ukraine in 2013 and is recommended for tillage in
all soil and climatic zones. The study was conducted in
the third field of a five-field crop rotation with the fol-
lowing crop rotation: 1. Black fallow; 2. Winter wheat;
3. Safflower, corn; 4. Winter rye; 5. Sunflower. The con-
tent of corn tillage technology did not differ by experi-
mental variants, except for the main tillage.

The experiment included the following variants of
basic tillage methods:

1. Ploughing with PLN-4-35 at 25-27 cm (control).

2. Chisel local tillage by PC-2.5 at 33-35 cm.

3. Non-moldboard tillage with PRN-31000 at 33-
35 cm.
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4.Discing by BDM-2.5 at 10-12 cm.

Replication of the experiment - three times, place-
ment of variants - sequential. The size of the sowing
plot was 150 m? and the accounting plot was 50 mZ.
The available moisture reserves were determined
by the thermostat-weight method in the soil layer
0-100 cm, the density of the soil was determined by
the cutting cylinder method according to N.A. Kachin-
sky every 10 cm (DSTU ISO 11272-2001, 2003), and the
hardness was determined by the Revyakin hardness
tester (DSTU 5096:2008, 2009). The corn grain yield
was determined from the area under study by manually
removing the cobs, followed by threshing and recalcu-
lation per hectare.

RESULTS AND DISCUSSION

The most significant soil stress is excess or deficit mois-
ture. Most of Ukraine’s territory is in the risky farming
zone. The reasons for this are irregular precipitation,
limited soil penetration and moisture accumulation,
and high evaporation losses. The accumulation and
preservation of moisture is an important factor in
obtaining stable yields in the Forest-Steppe zone of
Ukraine. At the same time, basic soil tillage plays a key
role in regulating its agrophysical and water-physical
properties, and monitoring of soil-water stress is a pre-
requisite for effective management of its mechanisms
(Kharchenko et al., 2019). In view of this, it is necessary
to carry out high-quality tillage in a timely manner, tak-
ing into account modern technologies and using equip-
ment that can be easily adapted to soil preparation
processes with frequent changes in production condi-
tions. Figure 1 shows the data on soil moisture reserves
in 2021-2023. In some years, this indicator depended
more on precipitation and air temperature than on the
impact of tillage methods.
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Figure 1. Moisture reserves in the one-metre soil layer, m*/ha (average for 2021-2023)
Notes: 1. Ploughing PLN-4-35 by 25-27 cm (control); 2. Chisel local tillage PC-2.5 by 33-35 cm; 3. No-field tillage PRN-

31000 by 33-35 cm; 4. Discing BDM-2.5 at 10-12 cm
Source: authors’ development
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There was a slight difference between the variants
of soil tillage in terms of the impact on moisture re-
serves in corn tillage. In the 0-30 cm tilth layer of soil,
the amount of available moisture was 33-35 cm higher
when using chisel tillage with the PC-2.5 compared to
the control by 31 m?/ha. Studies show that discing and
moldboardless tillage had an advantage over plough-
ing. These variants increased the moisture reserves in
the arable layer by 20 and 22 m?/ha, which is a con-
sequence of the increase in the density and hardness
of the arable layer. These results are confirmed by the
research of R. Vozhehova et al. (2019), where the soil
moisture reserves were higher in the variant with disc-
ing to a depth of 8-10 cm.

In corn crops, moisture reserves in the one-metre
layer did not actually differ by tillage options, but they
were found to be reduced with chisel and discing till-
age compared to ploughing by 17 and 93 m3/ha. The
moisture reserves under the moldboardless tillage of
PRN-31000 at 33-35 cm “paraplough” exceeded the val-
ues obtained under ploughing PLN-4-35 at 25-27 cm
(control) by 29 m3/ha. This can be explained by the fact
that this technology does not change the macrorelief of
the soil surface and creates a dense network of cracks,
the so-called “dense slotting effect”, which, in general,
contributed to a significant accumulation of moisture.
In the research of S. Petrenko (2020) also did not find a
clear dependence of moisture reserves on tillage meth-
ods. In the 0-100 cm soil layer, they were in the range
of 58.1-51.5 mm. The scientist emphasised that this
water-physical state of the soil depended more on the
amount of precipitation.

Much attention is paid to the need for soil tillage as
the main indicator of soil agrophysical properties. The
results of scientists’ research indicate a close depend-
ence of the decrease in crop yields on the increase in
soil density, especially after surface and flat-cut tillage
(Stosic¢ et al., 2020). In fact, all studies related to tillage
are considered in terms of the impact on this indica-
tor. If there is no clear trend in soil texture between
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tillage systems, it is worth paying attention to the type of
crops grown and the duration of the experiment. Some-
times, short-term studies do not show appropriately
noticeable or significant changes in the physical and
mechanical properties of the soil (Akinola et al., 2023).

The application of a certain method and depth of
basic tillage largely depends on the soil’s natural condi-
tion. For example, chernozem soils in the Forest-Steppe
zone have favourable agrophysical properties and, as a
rule, do not require special loosening with layer turno-
ver. Ploughing on such soils in dry conditions leads to
excessive looseness of the topsoil and rapid evapora-
tion of moisture (Pysarenko & Chaika, 2016). Chisel till-
age, especially to a depth of 33-35 cm, provides similar
parameters to ploughing. In addition, its use for local
loosening, as well as shallow discing tillage, worsen the
physical condition of the topsoil.

Studies conducted in 2021-2023 showed that the
density of the 0-30 cm soil layer after corn harvesting
ranged from 1.18t0 1.24 g/cm?(Fig.2).This value,accord-
ing to the generally accepted scale (DSTU 4362:2004,
2006), was within the range of optimal values for corn
tillage and did not exceed the optimal limit. A looser
soil condition was provided by ploughing - 1.18 g/cm?.
In the areas where the PRN-31000 was used for 33-
35 ¢m moldboardless tillage, the density of the tilth
layer of soil was higher than in the control by 0.03 g/cm.
An increase in the density of topsoil was found after
the use of chisel PC-2.5 at 33-35 cm and discing BDM-
2.5 at 10-12 cm of tillage. The difference compared to
the control in these variants was 0.05 and 0.06 g/cm?.
Such differentiation of the topsoil by the studied in-
dicator is associated with the mechanism of action of
the working tools on the soil surface, which resulted
in more compaction of the lower soil layers of 10-20
and 20-30 cm. These results are confirmed by the data
of R.Vozhegova et al. (2021), which indicate that when
ploughing to a depth of 28-30 cm, the soil density is
lower (1.35 g/cm?®) than in the shallow discing tillage
system to a depth of 12-14 cm - 1.39 g/cm?.
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Figure 2. Topsoil tilth density, g/cm? (average for 2021-2023)

Source: authors’ development
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The 0-10 cm soil layer had relatively low values
of the density of compaction in all variants, especially
when using ploughing and “paraplough”tillage. A slight
increase in the density of soil compaction compared
to the control occurred under the influence of chisel
and discing tillage. On these variants in the soil lay-
er 0-10 cm, the studied indicator was at the same lev-
el - 1.17 g/cm®). However, the research of R.K. Afshar et
al. (2022) showed that after the application of chisel
tillage in corn crops, there was no significant change in
soil density compared to ploughing.

With depth, the compaction of the arable layer in-
creased, especially in the variants of chisel and discing
tillage. Ploughing and “paraplough” are characterised
by compaction of the layer in the lower part of the tilth
layer (20-30 cm) to an average of 1.24-2.16 g/cm>. The
increase in density in the lower soil layers (10-20 and
20-30 cm) in these tillage options was due to a lower
supply of corn residues than in PLN-4-35 ploughing at
25-27 cm. |. Garo & V. Gamayunova (2021) argue that
the long-term use of moldboardless tillage and, espe-
cially, discing contributes to the differentiation of the
arable layer by density. As a rule, these indicators de-
crease in the 0-10 cm soil layer, and increase in the
10-20 and 20-30 cm layers compared to ploughing. In
order to create a level of soil density close to plough-
ing, it is necessary to carry out any other tillage to a
depth of at least 20-22 cm. However, replacing plough-
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ing with moldboardless tillage does not always pro-
vide the same effect as traditional tillage. Tillage with
a moldboardless plough with PRN-31000 risers to a
depth of 20-22 cm causes a tendency to increase the
density of the arable layer compared to ploughing by
0.03-0.04 g/cm>.The nature of the action of this tool on
the soil leaves the density of the cultivated layer virtu-
ally unchanged. The study by Ye. Yurkevych et al. (2020)
indicate an increase in the density of compaction in the
soil layer of 10-20 cm by 0.06-0.08 g/cm?, and in the
layer of 20-30 cm by 0.07-0.08 g/cm? under flat-cutting
and discing compared to ploughing.

Soil hardness reflected the same trends as the den-
sity of the tilth layer. The results of the research indi-
cate that all tillage options created favourable condi-
tions in the soil, as its hardness in the 0-20 cm soil layer
was in the range of 13.3-15.1 kg/cm? (Fig. 3). The values
of this indicator increased significantly in the upper soil
layer (0-10 cm) after tillage with PC-2.5 at 33-35 cm,
where it exceeded the control by 1.1 g/cm?. In the low-
er soil layers, there was an increase in the resistance
force after the moldboardless tillage with PRN-31000
by 33-35 cm compared to the control. In general, in the
arable layer, the hardness value increased by 1.2 kg/cm?
after deep continuous loosening with the PRN-31000,
by 2.3 kg/cm? after local tillage with the PC-2.5, and
by 3.3 kg/cm? after shallow discing tillage compared to
ploughing.
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0.0
0-10 | 0-20 | 0-30 | 0-10 | 0-20 | 0-30 | 0-10 | 0-20 | 0-30 | 0-10 | 0-20 | 0-30
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25-27 cm (control) PC-2.5 on 33-35 cm PRN-31000 on 33-35 cm on 10-12 cm

Soil layer,cm

Figure 3. Topsoil hardness, kg/cm? (average for 2021-2023)

Source: authors’ development

In almost all variants of the experiment, there was
no dense layer in the arable layer. After deep mold-
boardless tillage, only a steady increase in soil hard-
ness was recorded in all layers compared to ploughing.
After applying shallow discing tillage with BDM-2.5, a
significant increase in the resistance force was record-
ed at a depth of 8 to 13 cm, depending on the surface
microrelief and the impact of the working bodies of the
tool. However, in the conditions of 2022, the presence
of this layer was felt to a lesser extent compared to

other years of research. Moisture conditions after the
winter period, late field work and the absence of addi-
tional surface treatments contributed to the mitigation
of this problem. M. Shevchenko et al. (2020) found that
the soil hardness when ploughing in the 0-30 cm layer
was 31.7 kg/?, and the use of shallow discing led to an
increase of 4.7 kg/cmZ

Crop yields can indirectly indicate the level of soil
protection efficiency. On the one hand, higher crop
yields can be the result of better plant development

Ukrainian Black Sea Region Agrarian Science, 28(2), 33-41
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and more effective surface protection during the grow-
ing season. On the other hand, with higher yields, the
weight of by-products that traditionally remain in the
field and can create a protective screen increases ac-
cordingly.S.Shevchenko et al.(2024) found that plough-
ing led to faster soil warming and seed germination,
which subsequently affected all stages of corn growth
and development. The scientists emphasise that lower
plant height, leaf area, number of ears per 100 plants
and lower weight of 1,000 grains were associated with
minimal tillage, which in turn led to a yield loss of 0.37-

0.88 t/ha on average compared to ploughing. V. Han-
hur et al. (2023) determined the highest corn yield after
ploughing to a depth of 25-27 cm - 7.91 t/ha, while min-
imum tillage of 8-10 cm led to a significant decrease.

There was a significant decrease in yields for all
tillage treatments compared to ploughing in the con-
trol (Table 1). The corn grain yield in 2021 was quite
high considering the growing conditions. The main
factors behind this result were a good predecessor,
high-quality sowing, crop care and a small experimen-
tal area (3 ha).

Table 1. Corn yields depending on the main tillage methods, t/ha (2021-2023)

Methods of soil tillage

2021

Ploughing PLN-4-35 by 25-27 cm (control) 6.92
Chisel local tillage of PC-2.5 at 33-35 cm 6.58
Shelfless processing PRN-31000 at 33-35 cm 6.67
Discing BDM-2.5 by 10-12 cm 6.51

LSD 0.10

0.05

Source: authors’ development

The yield of corn grain after replacing ploughing
with any tillage was significantly lower. In particular,
after applying the PRN-31000 tillage, it was 0.25 t/ha
(3.6%) lower than the control, after local tillage with
the PC-2.5 - by 0.34 t/ha (4.9%), and after discing shal-
low tillage - by 0.41 t/ha or 5.9%. Under the conditions
of 2022, all the studied tillage methods were inferior
to ploughing in terms of their impact on corn grain
yield. After tillage with the PRN-31000, this decrease
was 0.29 t/ha, after local tillage - by 0.63 t/ha and after
discing tillage — by 0.66 t/ha. Discing tillage in 2023 re-
duced corn yields by 0.82 t/ha compared to ploughing,
continuous chisel tillage by 25-27 cm - by 0.71 t/ha,
and local tillage with a chisel plough - by 0.54 t/ha.
The reason for this decline was the deterioration of the
physical condition of the soil, which traditionally oc-
curs after conservation tillage. The smallest decrease
in corn grain yield in the experiment was obtained af-
ter deep loosening of PRN-31000 by 0.31 t/ha com-
pared to ploughing, which indicates the advantage of
this tillage among other soil-protective tillage. How-
ever, the use of deep moldboardless tillage of contin-
uous and local impact contributed to an increase in
the soil-protective efficiency of the surface and good
moisture accumulation in the soil.

According to DSTU 4362:2004 (2006), the range
of optimal density of typical heavy loamy chernozem
for most crops, including corn, is 1.05-1.20 g/cm?.
A. Cerda et al. (2021) note that conventional tillage
practices have a more intense impact on soil density
than natural processes. Thus, under the influence of
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Years
2022 2023 2021-2023
6.25 6.93 6.70
5.62 6.39 6.20
5.96 6.62 6.42
5.59 6.11 6.07
0.22 0.12

moisture and temperature, the change in this indica-
tor varies within £0.05 g/cm?, and depending on tillage
methods, this range increases to #0.20-0.30 g/cm?. Con-
ducting basic tillage to the same depth involves mul-
tiple passes of tractors and other agricultural machin-
ery across the field, and as a result, the density of the
soil can reach 1.4-1.6 g/cm® F.M. Mamatov et al. (2020)
emphasise that the most effective way to eliminate
the harmful effects of compaction is to carry out deep
tillage. V. Hanhur et al. (2022) also believe that no-till
tillage reduces the effects of machine passes, increas-
es the organic matter content of the soil, improves its
structure, regulates soil temperature and allows the
soil to store more moisture.

Asignificant number of researchers prefer ploughing
as the main method. According to T. Keller et al. (2019),
this method provides soil loosening, incorporation of
plant residues, organic and mineral fertilisers,and weed
control. P.B. Obour et al. (2019) also proved that plough-
ing has an impact on the formation of high productivity
of crops, in particular corn. . Masyk et al. (2020), in turn,
determined that ploughing instead of discing with a
minimum depth ensures a corn grain yield of 10.5 t/ha.

Thus, according to the results of the study, the im-
pact of tillage on corn grain yield varies depending on
the methods used.Although some tillage practices show
significantly lower results compared to conventional
ploughing, and some studies point to the benefits of
this technique, there are also arguments in favour of no-
till as a means of reducing negative impacts on the soil
and improving soil quality, as presented in this study.



CONCLUSIONS
According to the results of the research, it was found
that tillage had a minimal impact on the accumula-
tion of moisture in the one-metre soil layer. However,
ploughing with PLN-4-35 to a depth of 25-27 cm and
moldboardless tillage with PRN-31000 to 33-35 cm
provided the highest moisture reserves: 3,061 and
3,090 m*/ha, and in the variant with discing BDM-
2.5 to a depth of 10-12 cm, its accumulation was the
lowest - 2,968 m*/ha. There was also no significant
difference in the tilth of the soil in the variants. On
average, the density of the topsoil in the experiment
was within the optimal range for all tillage options -
1.17-1.30 g/cm®. In corn crops, the maximum density
of soil compaction was observed when using a chis-
el PC-2.5 at a depth of 33-35 cm and a discing BDM-
2.5 at 10-12 cm. The use of chisel local tillage with
the PC-2.5 at a depth of 33-35 cm and discing with
the BDM-2.5 at 10-12 cm resulted in an increase in
the hardness of the tilth layer of soil compared to the
control. Under the dry conditions of the second half
of summer and moisture deficit in early spring, hybrid
DB Khotyn responded positively to the use of plough-
ing to a depth of 25-27 cm. Shallow discing caused a
deterioration in the physical condition of the arable
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layer. In this regard, in 2021-2023, a decrease in grain
yield was obtained compared to ploughing by 0.63 t/
ha. The positive impact and prospects of using no-till
tillage, which contributes to high yields with a slight
decrease compared to ploughing, have also been iden-
tified. This method, similarly to local tillage, helps to
improve soil protection from erosion and preserve soil
moisture. The results presented in this paper are the
basis for further research on the impact of different till-
age methods on the sustainability of agrophytocenosis
in general, taking into account abiotic and biotic stress
factors.
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AHotauis. [pyHTH, WO 06poBAAOTLCS, NOCTINHO NepebyBaloTb Y CTPECOBOMY CTaHi, 30KpeMa, Bif, aHTPOMOreHHOro
HaBaHTAXXEHHS BHACNIAOK iX 06p06iTKy. Pa3oM 3 UMM, 3MiHM KniMaTy,AediunT BONOrU, TEHAEHLLii B OpraHisaLii CiBO3MiH
Ta YOOCKOHANIEHHS TEXHOOTIM BUPOLLYBAHHS CiIbCbKOroCNOAAPCbKMX KYNbTYP CMOHYKAE arpapiiB Nnpuainati Ginbluy
yBary cuctemaM obpobiTKy rpyHTY. KpiM TOro, Lei enemMeHT TeEXHOMOrIi Bifirpae BaroMy ponb 3aafs 3abe3neyeHHs
CTanocti BCboro arpoditoueHo3y. MeTa AOCNIMKEHHS — BU3HAUYUTU ePEKTUBHICTb NPOBEAEHHS Pi3HUX NPUIAOMIB
OCHOBHOMO 06pOBITKY IPYHTY Ha OKPEMi MOKa3HMKW POAKYOCTI IPYHTY Ta BPOXaMHICTb KyKypya3u. [locnigpkeHHs
nposoaunucb y 2021-2023 pp. Ha 6a3i HaBYaIbHO-HAYKOBO-BUPOOHMYOro LeHTpY «[locniaHe none Joky4YaeBCbke»
[epxaBHOro 6ioTeXHONOrYHOro YHIBEPCUTETY, KM PO3TalloBaHMi Yy 30HI JliBobepexHoro Jlicocteny YkpaiHu.
Cxemoto pocnigy nepenbavyeHo BMBYEHHSI pi3HMX CnocobiB 0bpobiTky rpyHTy: opaHku [MJ1H-4-35 Ha 25-27 <M
(KOHTpONb); UM3enbHOro nokanbHoro obpobiTky MY-2,5 Ha 33-35 cMm; 6esnonuuesoro 06pobitky NMPH-31000 Ha 33-
35 c¢M Ta auckyBaHHa BAM-2,5 Ha 10-12 cm. byno BM3HA4YeHO peakLito FpyHTY Ha NPOBEAEHHS OCHOBHOMO 06pobBiTKy
y nociBax Kykypyasu yepes Moro OCHOBHI BOAHO- Ta arpo@di3nyHi MOKA3HWUKK: BOMOFICTb, WiMbHICTb CKNAAEHHSA Ta
TBepAicTb. Pe3ynbtatv ocnigkeHb 3aCBif4YMAU, LLLO CTAaH YOPHO3EMY TUMNOBOTO € MalKe OAHAKOBUM MiC1s NPOBEAEHHS
opaHku Ta 6e3nonuueBoro 0bpobitky MPH-31000 («napannay»). He3HauyHe NiABULLEHHS WiNbHOCTI CKNAAEHHS
OPHOTO Wapy FPYHTY BUSABIEHO NiCNS 3aCTOCYBaHHS YM3€NbHOMO Ta AMCKOBOro obpobiTkiB. Bei BapiaHTM 06pobiTkiB
CTBOPWAN CNPUSTAMBI YMOBM Y I'PYHTI, OCKiNbKKM 1Moro TBepaictb B 0-20 cM wapi rpyHTy 3Haxoaunacsa y Mmexax 13,3-
15,1 kr/cM2. Y nociBax KyKypyasu 3amacu BOJIOTM B METPOBOMY Lapi hakTMYHO He BiAPi3HANMCA 3a BapiaHTaMu
06p0obiTKy rpyHTY. OfHaK BUSIBNEHO TEHAEHLLIHO 10 i 3HWXKEHHS Yy BapiaHTaX 3 YM3elbHUMM Ta AUCKOBUMM 06pobiTkamu
NOpPIBHSIHO 3 OPAHKOI0. 3a BCiMa BapiaHTaMu 06pO6ITKiB I'PyHTY NMOPIBHSHO 3 OPAHKO BifOYNOCS iCTOTHE 3HMXKEHHS
YPOXaNHOCTI 3epHa KyKypya3u. [[pakTMUHe 3HaYEHHS OTPUMAHUX Pe3yNbTaTiB NONFra€e B ONTUMI3aLii peryntoBaHHS
BOAHO-(Pi3UYHUX BNACTUBOCTEN YOPHO3EMY TUMOBOMO 3 AOCATHEHHSAM IPYHTO3aXMCHOT CNPSAMOBAHOCTI TEXHOMOTIN i
ctabinizauii BpOXKaMHOCTI 3epHa KYKYpYA3M B YMOBAX 3MiHWM KNiMaTy Ta MiHAIMBOCTI Cy4acHOro BUpO6GHULTBA

KntouyoBi cnoBa: LWinbHICTb CKNAAEHHS FPYHTY; 3anacu BONOMM; TBEPAICTb FPYHTY; YPOXKaMHICTb; NpOCanHi KynbTypH;
opaHkKa; 6e3nonnuesBnii 06pobiTok
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