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Influence of previous crops and soil tillage
on the available moisture reserves in typical chernozem
for spring barley cultivation

Abstract. The unstable yield of agricultural crops arises due to insufficient soil moisture supply at
crucial moments of plant emergence and growth, complicating agriculture and exposing it to the
risk of crop losses. The purpose of the study is to determine the impact of the soil tillage system
and previous crops on the productivity of spring barley plants. This was a long-term stationary
experiment (2021-2023) with the application of statistical data processing. The influence of four
previous crops was investigated - grain maize (control), soybeans, winter rapeseed, and sunflower —
and three main soil tillage methods. It is established that the highest significant moisture reserves
in the 0-100 cm soil layer at the sowing period were formed when spring barley was placed after
soybeans, exceeding the control variant (grain maize) by 3.2 mm in 2021, 3.6 mm in 2022, and 3.4 mm
in 2023, and after winter rapeseed by 8.5 mm, 6 mm, and 5.7 mm, respectively, over the years. The
use of shallow no-till cultivation provided an advantage over the control (ploughing) in all years
of observation: by 2.2 mm in 2021, 1.8 mm in 2022, and 8.8 mm in 2023. During the sowing period
of the studied crop, the control surpassed only surface no-till cultivation by 2.7 mm in 2022. The
optimal option should be considered the combination of soybeans as a previous crop with shallow
no-till soil cultivation at 14-16 cm, which ensured moisture reserves during the earing period of the
crop in 2021 - 751 mm, in 2022 - 93.2 mm, and in 2023 - 92.2 mm, and at the time of harvest, these
indicators were 60.7 mm, 67.3 mm, and 60.0 mm, respectively. The grain yield of spring barley under
this option was the highest in the experiment, averaging 7.26 t/ha, which is 27.3% higher than the
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control. The results of the study can be used to realise the genetic potential of spring barley plants

to form stable productivity

Keywords: agricultural crops; yield, no-till cultivation; conventional tillage; hydrothermal

coefficient; available soil moisture reserves

INTRODUCTION

Moisture availability for agricultural crops de-
pends on many factors that interact with each
other. Firstly, the amount of precipitation in the
form of rain or snow over the years of research,
soil permeability, and air temperature. Moreo-
ver, previous crops and soil tillage methods are
important elements in retaining soil moisture to
achieve high and stable yields of spring barley,
as their influence undoubtedly affects the final
yield of this crop.

Soil moisture plays a very important role
in the cultivation of spring barley. Particularly
important is the availability of moisture during
sowing and at the initial growth stages, when the
seeds germinate and the root system develops.
On the other hand, excessive moisture can also
be harmful to plants. Excess moisture can lead
to the development of fungal diseases and the
suffocation of the root system, which can result
in plant death, as noted in the studies by M.T. Abi
Saab et al. (2019).

Proper placement of the crop in the crop
rotation is key to high yield and success in agri-
culture. Crop rotation reduces weed infestation
and damage to plants by pests and diseases and
improves soil quality. V.V. Hamaiunova & T.O. Ka-
satkina (2018) established that primary tillage
systems particularly affect the yield of agricul-
tural crops, productivity, economic and energy
efficiency of crop rotation.

M. Unkovich et al. (2023) in their studies
indicate that improper soil tillage deteriorates
the agrophysical indicators of its fertility, which
leads to reduced tillering and root growth, and
decreased water availability in the soil, nutrient
uptake by the plant, which in turn reflects in the
deterioration of grain quality and reduction of
crop yield.

According to A. Panfilova et al. (2020), the
main factors reducing spring barley yield in
Ukraine are annual changes in climatic con-
ditions, planting the crop after a previous crop
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such as sunflower, and the imperfection of the
depth and method in the soil tillage system,
which causes negative erosion processes and
worsens the water regime and dehumifica-
tion of chernozems. D. Cammarano et al. (2019)
note that barley yield depends primarily on the
amount of precipitation and soil water.

Soil tillage has a significant impact on the
available soil moisture reserves, which affect soil
structure, water permeability, and water distri-
bution within it. Therefore, M.A. Porodko (2023)
emphasises that the choice of soil tillage method
can be crucial for preserving available moisture
reserves and optimising the soil's water-phys-
ical properties for plants. However, moisture
accumulation in the meter layer of chernozem
during the winter period does not depend on the
soil tillage method.

The study by V. Kyryliuk et al. (2019), con-
ducted on medium loamy chernozems in the
Right-Bank Forest-Steppe of Ukraine, has
shown that disk tillage leads to a 31% decrease
in profitability compared to chisel ploughing.
The authors also highlight the importance of
applying organo-mineral fertilisers and leav-
ing straw in the field to increase yield. Accord-
ing to S.V. Usyk (2020), placing spring barley af-
ter grain corn provides the best results because
the soil does not compact, and inter-row culti-
vation in corn growing technology helps clear
the field of weeds.

The impact of previous crops on the avail-
able soil moisture reserves for spring barley
can be significant. Some crops, after harvest,
can leave a larger amount of plant residues in
the soil, which leads to increased moisture in
it. This can be beneficial for the subsequent
sowing, as the increased soil moisture reserve
can positively affect the growth of the next crop
(Tsyliuryk et al., 2020; Poliovyi et al., 2023).

The purpose of the study is to establish the
changes in accumulation and dynamics of soil
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moisture in spring barley yields depending on
the primary soil tillage method and previous
spring barley crops.

MATERIALS AND METHODS

The research was conducted during 2021-2023
in a stationary study of the Department of Ag-
riculture and Herbology, established at the Sep-
arate Unit of the National University of Life and
Environmental Sciences of Ukraine “Agronom-
ic Research Station”. Spring barley was grown
after various previous crops (factor A): 1) grain
corn (control); 2) soybeans; 3) winter rapeseed;
4) sunflower. The main tillage systems were
also examined (factor B): 1) conventional tillage
(control), which included ploughing to a depth of
23-25 cm; no-till shallow cultivation - disking to
a depth of 14-16 cm; and no-till surface cultiva-
tion - disking to a depth of 6-8 cm. The sowing
areawas 250 m? (10 mx25.0 m), with an account-
ing area of 180 m? (9 m x20 m), the experiment
was repeated four times, and the plot layout was
systematic.

The soil of the research field is typical cher-
nozem of the middle loamy type. The humus
contentin the plowlayer of the soil is 4.05-4.38%,
the pH of the salt extract is 6.9-7.3, and the cati-
on exchange capacity is 32 mg-equiv. per 100 g
of soil. The humus reserve in the meter layer is
387-405 t/ha. This soil type is typical for the For-
est-Steppe zone, occupying 54.6% of its territory.
Groundwater is located at a depth of 5-6 m.

To assess the moisture level, parameters
such as precipitation, soil moisture, water re-
gime, and hydrothermal indicators were ana-
lysed. The adequacy of the hydrothermal coef-
ficient (HTC) to long-term data was assessed
using the significance coefficient (SC). Accord-
ing to the scale, Ki values within 0 ++ 0.3 are con-
sidered optimal; tendentiously elevated with-
in + 04-1; tendentiously reduced within -04-1;
significantly elevated within +1-2; significantly
reduced within -1-2; extremely elevated > +2 and
extremely reduced for K, > -2.

The thermogravimetric method, following
the standard DSTU ISO 16586:2005 (2008), was
used to determine the total and plant-available
soil moisture reserves at a depth of 0-100 cm.
Soil samples were taken with an auger from the
following layers: 0-10,10-20,20-30,30-50, 50-70,

)

70-100 cm. For each variant, the total and
plant-available moisture reserves were calculat-
ed. The water consumption coefficient for spring
barley was determined by the calculated method
based on the determination of soil moisture.

At the full maturity stage of spring barley,
grain yield accounting was conducted by com-
plete harvesting from the accounting areas in
each variant of the experiment. This process
included harvesting grains from different plots
located in all repetitions of the experiment. Dur-
ing harvesting, grain purity and moisture were
considered and standardised to 100%. This ap-
proach ensured an accurate determination of
spring barley yield in each experimental variant
and guaranteed the objectivity of the results.

Sowing of the Sebastian barley variety was
performed at a temperature of the sowing layer
of 2-3°C and upon reaching the physical maturi-
ty of the soil. The seeding rate was 4 million via-
ble seeds/ha, the seeding depth was 3-4 cm, and
the row spacing was 15 cm. The study was con-
ducted in accordance with the Convention on Bi-
ological Diversity (1992) and the Convention on
the Trade in Endangered Species of Wild Fauna
and Flora (1973). Statistical analysis of the exper-
imental data was performed using Excel from
MS Office 365 and Statistica 10 software.

RESULTS AND DISCUSSION

The observations showed that the water regime
of the soil in spring barley crops, along with pre-
vious cropsand maintillage methods, hasits own
characteristics each year. The amount of mois-
ture accumulated in the winter period is of great
importance for the growth and development of
springbarley asitprovides favourable conditions
for the plants at the early stages of vegetation.
Analysing the data over the years of the study,
it should be noted that the HTC indicators dif-
fered from each other by monthly values (Fig. 1).

In 2021, the beginning of the growing season
was characterised by favourable moisture condi-
tions. April and May of that year were excessively
wet, with HTC indicators of 3.89 and 2.47, which are
significant deviations from the long-term averages
(K;=116 and 0.60). All subsequent months of 2021
had an HTC indicator not exceeding 1.0 and were
dry, which is typical for this period (K =-0,27, 0,08,
0,02,-0,28) (Table 1).

Plant and Soil Science (15)2



Pavlova & Litvinov

8.00
BN Amount in 2021
7.00 i
Amount in 2022
6.00 Amount in 2023
o 5.00 == Long-term average
£ 400
3.00 156 o5 128
2.00 130 ' 0.85
100 . 0.8
0.00 . =
4 5 6 7 8 9 Months

Figure 1. Monthly distribution of HTC (2021-2023)

Source: compiled by the authors

Table 1. Adequacy coefficient (K) of HTC indicator compared to the long-term norm

Years of the Vegetation period For the growing
study April May June July August | September SEasol
2021 1.16 0.60 -0.27 0.08 0.02 -0.28 -0.09
2022 -0.17 -0.61 -0.49 -0.66 -0.01 0.13 -0.64
2023 5.37 -1.32 -0.02 2.95 -1.03 -0.70 -0.64

Source: compiled by the authors

The conditions of the 2022 growing season
varied from dry in May and August (HTC 1.04,
1.50) to very dry in April, June, July, and August
(HTC 07, 0.59, 0.56, 079, respectively), which is
statistically confirmed by the significance coef-
ficient of deviations (K, =-0.61, -049, -0.66, and
-0.05, respectively). The beginning of the 2023
growing season (April) was markedly different
from other months in terms of HTC. According to
HTC indicators, April was excessively wet at 6.87,
which is statistically confirmed by a significant
deviation from the long-term values, K.=5.37 -
extremely high. In May, August, and September
of the 2023 growing season, HTC was 0.0, 01,
0.8 respectively, characterising the area as arid,
with significant deviations from long-term val-
ues (K,=-13, -1.03, -1.70). June, with an HTC of 11,
was slightly dry, but relative to long-term data, it
was extremely high (K,=2.95). July can be consid-
ered excessively wet with an HTC of 214, which is
atypical for this period (K,=2.95).

Thus, the 2023 growing season was charac-
terised by variability in moisture levels across
the months but overall was similar to the 2022
growing season for spring barley (Fig. 1, Table 1).
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M. Danicic et al. (2019) noted that analysing the
impact of climate change will allow for forecast-
ing barley production and adjusting current cul-
tivation practices to enhance efficiency.

Since spring barley requires optimal condi-
tions for the growth and development of the root
system, which significantly contributes to high
yields, it is essential to consider soil conditions
that can be regulated through the selection of
previous crops and soil tillage systems (Netis &
Onufran, 2012; Romaniuk, 2019).

An analysis of the study results on moisture
reserves in the 0-100 cm soil layer, depending
on the factors studied, showed that at the time
of sowing, the impact of previous crops on the
accumulation of available moisture in the soil
was statistically significant compared to the
control (corn for grain) after soybeans in 2021 -
3.2mim, in 2022 - 3.6 mm, in 2023 - 3.4 mm, and
after winter rapeseed - 8.5 mm, 6 mm, 57 mm
respectively by year. When spring barley was
planted after sunflowers, moisture reserves in
the 0-100 cm soil layer decreased by 2.6 mm in
2021 and 0.2 mm in 2022 and 2023 compared to
the control (Table 2).

€
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Table 2. Change in available moisture reserves

in the 0-100 cm soil layer, depending on previous crops and primary soil tillage systems

i Moisture reserves

s::/:::r?\"(‘:) Soil tillage system (B) before sowing earing before harvesting
2021 2022 2023 2021 2022 2023 2021 2022 2023
Conventional tillage (c) | 173.6 | 160.6 | 134.5 71.7 81.7 79.8 55.1 61.1 60.6
ggl'; f(z; Shallow no-till 1739 | 1642 | 140.1 | 747 | 951 | 904 | 56.5 | 62.8 | 63.8
Surface no-till 174.4 | 155.0 | 149.0 73.4 93.0 91.0 53.7 59.6 62.0
Conventional tillage (c) | 175.9 | 160.6 | 136.6 72.6 82.2 79.2 57.2 63.4 59.8
Soybean Shallow no-till 176.9 | 164.9 | 146.9 75.1 93.2 92.2 60.7 67.3 63.0
Surface no-till 178.8 | 154.8 | 1504 72.8 93.9 90.2 58.1 64.5 64.4
X Conventional tillage (c) | 180.1 | 167.5 | 141.9 73.9 82.2 87.0 59.3 65.8 61.1
r;’g:lt:g § Shallow no-till 1828 | 167.5 | 149.2 | 748 | 932 | 90.4 | 624 | 69.2 | 63.8
Surface no-till 184.6 | 162.6 | 149.6 74.8 94.6 91.8 63.0 69.9 63.2
Conventional tillage (c) | 171.2 | 158.3 | 134.9 69.4 72.6 70.4 55.1 60.9 57.7
Sunflower Shallow no-till 171.3 | 157.4 | 146.9 69.5 75.2 73.0 56.5 62.0 61.3
Surface no-till 171.8 | 163.5 | 1504 69.6 74.1 71.9 53.8 59.6 58.7
HiPO5 (AB) 2.0 4.1 6.8 1.7 23 2.5 3.0 3.2 2.6

Average for previous crops
Corn for grain 174.0 | 1599 | 141.2 73.3 89.9 87.0 55.1 61.2 62.1
Soybean 177.2 | 160.1 | 144.6 73.5 89.7 87.2 58.7 65.1 62.4
Winter rapeseed 182.5 | 165.9 | 146.9 74.5 90.0 89.7 61.5 68.3 62.7
Sunflower 171.4 | 159.7 | 1440 69.5 74.0 71.8 55.2 60.8 59.2
HiPO5 (A) 1.0 2.0 3.4 0.9 1.1 1.2 1.5 1.6 13
Average for basic tillage system

Conventional tillage (c) 175.2 | 161.7 | 137.0 71.9 79.7 79.1 56.6 62.8 59.8
Shallow no-till 176.2 | 163.5 | 145.8 73.5 89.2 86.5 59.0 65.3 63.0
Surface no-till 177.4 | 159.0 | 149.8 72.7 88.9 86.2 57.2 63.4 62.1
HiP05 (B) 1.2 24 3.9 1.0 1.3 14 1.7 1.8 1.5

Note: c - control
Source: compiled by the authors

The analysis of available soil moisture re-
serves in the one-meter soil layer, depending
on the main tillage system, showed that shal-
low and surface no-till cultivation in 2021 and
2023 were at the same level and had an advan-
tage over conventional tillage (control). In 2021,
surface no-till cultivation surpassed the control
variant (conventional tillage) by 2.2 mm, and in
2023 by 12.8 mm. In turn, shallow no-till cul-
tivation had an advantage over conventional
tillage by 1 mm in 2021 and by 8.8 mm in 2023,
which is statistically significant. These results
are confirmed by the studies of O.I Tsilyuryk &
VP Shapka (2014), where the advantage in mois-
ture accumulation during the autumn-winter
period by 18.1 mm (181 t/ha) was noted for chis-
el tillage compared to conventional plough-
ing. Furthermore, O.V. Pikovska (2012) proves
that ploughing can lead to moisture loss due to

decreased soil permeability, resulting from the
destruction of soil structure and the formation of
ahardpan after some previous crops. On the oth-
er hand, surface tillage (such as mulching) can
help retain moisture in the soil by reducing evap-
oration and protecting it from wind and sunlight.
During the growing season, soil moisture
was predominantly consumed for crop forma-
tion by barley plants and partly evaporated from
the soil surface. During the heading phase and
at the time of harvest, a decrease in moisture re-
serves in the one-meter soil layer was observed,
and its trend depended on the studied factors.
Research by V.V. Gamayunova & A.V. Pan-
filova (2019) established that different soil
moisture reserves and their usage intensity
are determined by the amount of precipitation,
temperature, and humidity. However, the gen-
eral moisture dynamics in barley crops in all

Plant and Soil Science (15)2
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years of research followed the same pattern,
with the main amount of moisture accumulat-
ing in the autumn-winter period and reaching
its peak at the time of sowing, after which the
crops gradually consumed it until the end of the
growing period.

On average, over the years of research, the
placement of spring barley after soybeans and
winter rapeseed created the best conditions for
the accumulation and preservation of soil mois-
ture. The most effective tillage options were
shallow no-till and surface no-till cultivation.

One of the indicators of effective water use
by grain crops to achieve yield is the water con-
sumption coefficient, which is determined by di-
viding the total water expenditure by the yield of
the entire biomass or the main product. Accord-
ing to V.P. Kirilyuk § M.V. Shemyakin (2017), water
supply during the growing season significantly

affects soil moisture reserves and water con-
sumption by spring barley. Specifically, during
moderately dry growing periods, the total water
consumption by barley plants ranged from 2030
to 2610 m3/ha, during dry growing periods from
2015 to 2572 m3/ha, and during very dry growing
periods from 2099 to 2264 m?3/ha.

Research on the efficiency of water use by
spring barley plants, depending on the tillage
system and previous crop, showed that bar-
ley used water most efficiently when placed
after soybeans and winter rapeseed, with wa-
ter consumption coefficients of 26.9 m3/t and
29.2 m3/t, respectively. In absolute terms, this
was 10.5 mm/t and 8.2 mm/t less compared to
the control variant (corn for grain). The water
consumption coefficient for barley plants placed
after sunflower was 4.5 mm/t lower compared to
their placement after corn for grain (Table 3).

Table 3. Water consumption of spring barley depending on the previous crop and tillage

) . Water consumption indicators
Cropping system |  Soil tillage system
Wn Wk (o} S Y K

Conventional tillage (c) 156.2 58.9 218.9 316.2 9.7 344

Corn for grain Shallow no-till 159.4 61.0 218.9 317.3 9.2 365

Surface no-till 159.5 58.4 218.9 319.9 7.9 413

Conventional tillage (c) 157.7 60.1 218.9 316.4 12.5 258

Soybean Shallow no-till 162.9 63.7 218.9 318.1 12.3 266

Surface no-till 161.3 62.3 218.9 317.8 11.4 284

Conventional tillage (c) 163.2 62.1 218.9 320.0 11.7 284

Winter rapeseed Shallow no-till 166.5 65.1 218.9 320.3 11.6 288

Surface no-till 165.6 65.4 218.9 319.1 11.0 303

Conventional tillage (c) 154.8 57.9 218.9 315.8 10.3 322

Sunflower Shallow no-till 158.5 59.9 218.9 317.4 10.5 315

Surface no-till 161.9 57.4 218.9 323.4 9.7 351

Average for previous crops

Corn for grain 158.4 59.5 218.9 317.8 8.9 374
Soybean 160.6 62.0 218.9 317.5 12.1 269
Winter rapeseed 165.1 64.2 218.9 319.8 11.4 292
Sunflower 158.4 58.4 218.9 318.9 10.2 329
Average for basic tillage systems
Conventional tillage (c) 158.0 59.8 2189 317.1 11.0 302
Shallow no-till 161.8 62.4 218.9 318.3 10.9 308
Surface no-till 162.1 60.9 218.9 320.1 10.0 338

Note: c - control; W, - soil moisture reserves at the beginning of the growing season, mm; W, - productive moisture
reserves in the soil at the end of the growing season, mm; O - amount of precipitation during the spring barley
growing season, mm; S - total water consumption, mm; Y - yield, t/ha; K - water consumption coefficient, m3/t

Source: compiled by the authors

Plant and Soil Science (15)2
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According to the calculated water consump-
tion coefficients, spring barley plants optimal-
ly utilized water per unit yield with the use of
conventional ploughing at 302 m3/t. The water
consumption coefficient increased by 6.0 and
36 m?/t respectively with the use of shallow and
surface no-till cultivation. Thus, the application
of shallow and surface no-till cultivation led to
an increase in water consumption by barley
plants per unit yield and inefficient use of wa-
ter throughout the crop’s growing season. These
results are confirmed by the studies of O.I. Tsyli-
uryk et al. (2020), which found that the inclu-
sion of disk tillage in the technology for growing
spring barley significantly reduced grain yield
and increased the water consumption coeffi-
cient by 11-1.2 times.

V. Boguzas et al. (2018) established that till-
age methods of varying intensities did not sig-
nificantly affect the moisture content in the
upper soil layers, but in a dry year, the highest

moisture content was recorded with no-till cul-
tivation, while in a wet year, the differences were
negligible.

The level of crop yield is the integral indica-
tor of the effectiveness of the studied factors in
cultivationtechnology. Statistical analysis of the
obtained data indicates that the studied factors
had a significant impact on the grain yield of
spring barley. Over the years of research, it was
found that the highest crop yield was formed
after previous crops with the lowest water
consumption coefficient, i.e., after soybeans -
712 t/ha, which is 35.4% higher than the control,
where this indicator was 5.25 t/ha. The low yield
after sunflower - 6.0 t/ha - is explained by in-
sufficient reserves of productive moisture and
the negative impact of volunteer plants from
the previous crop. After winter rapeseed, the
crop yield was 6.72 t/ha, which is significant-
ly higher than after sunflower and corn for
grain, but lower than after soybeans (Table 4).

Table 4. Spring barley yield depending on the studied factors, average for 2021-2023, t/ha

Average yields, t / ha
Previous crops (A) | Tillage systems (B) + % to + % to + % to
AB ' A ' B '
control control control
Conventional tillage (c) 5.70 -
Corn for grain Shallow no-till 5.43 -4.82 5.26 -
Surface no-till 4.65 -18.42
Conventional tillage (c) 7.38 29.39
Soybean Shallow no-till 7.26 27.34 7.12 35.39
Surface no-till 6.73 17.98
Conventional tillage (c) 6.86 20.32 i )
Winter rapeseed Shallow no-till 6.84 20.03 6.72 27.73
Surface no-till 6.45 13.16
Conventional tillage (c) 6.05 6.14
Sunflower Shallow no-till 6.20 8.77 5.99 14.00
Surface no-till 5.73 0.58
HiP,,, t/ha, % 0.49 8.12 0.28 4.69 0.25 4.06
Conventional tillage (c) 6.50 -
Average by tillage Shallow no-till - 6.43 -0.99
Surface no-till 5.89 -9.33

Note: c - control
Source: compiled by the authors

The analysis of the averaged data for the
primary soil tillage options indicates a 9.3% re-
duction in spring barley yield compared to the
control when using surface no-till cultivation

%)

at 6-8 cm. However, increasing the depth of no-
till cultivation to 14-16 cm in the second variant
only slightly reduced the crop yield by 0.99%
relative to the control The results of the study

Plant and Soil Science (15)2
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are confirmed by the data obtained by V. Kyryli-
uk et al. (2019), who established that the use of
no-till cultivation reduced the yield of spring
barley grain by 0.15-0.46 t/ha compared to con-
ventional tillage (ploughing).

Analysing the impact of primary tillage for
spring barley after each previous crop individu-
ally,the greatestyield reduction was observed af-
ter corn for grain with surface disking (-1.05 t/ha).
In contrast, using shallow no-till cultivation
after this crop resulted in a minor yield reduc-
tion of only -0.27 t/ha compared to the control.
Conducting primary shallow no-till cultivation
did not reduce the crop yield when placed after
soybeans and winter rapeseed. When sunflower
was used as the predecessor for this crop with
shallow no-till cultivation, the spring barley
yield was significantly higher (+8.8% t/ha).

Therefore, selecting the previous crop and
optimising the depth and method of soil tillage
for spring barley are crucial issues. The conduct-
ed study identified a previous crop for spring
barley that, with an optimal primary soil tillage
system, ensures consistently high crop produc-
tivity, especially in years with unfavourable cli-
matic conditions.

CONCLUSIONS

Studies have confirmed the positive impact of
the primary soil tillage system and previous
crops on managing soil water properties and
developing the productivity of spring barley
plants on typical black soil of the Right-Bank
Forest-Steppe. It was established that during
the period of spring barley sowing, a high level
of available moisture was ensured by combin-

The lowest levels of available moisture were
ensured by conventional tillage, ranging from
1370 mm to 175.2 mm, and sunflower, ranging
from 144.0 mm to 1714 mm. This explains the
low yield of spring barley, which was 6.0 t/ha.
Spring barley plants used water most efficiently
during the growing season when conventional
tillage was used (302 m?3/t) and when soy was the
previous crop (269 m3/t). The most inefficient
water use was observed with the combination of
corn as the previous crop and surface no-till cul-
tivation (413 m?3/t), where the yield of the studied
crop was the lowest at 4.65 t/ha. The highest crop
yield was achieved after previous crops with the
lowest water consumption coefficient, namely
soy - 712 t/ha, which is 354% higher than the
control, where this indicator was 5.25 t/ha.

Future research could focus on developing
and testing environmentally sustainable agri-
cultural systems that promote soil resource con-
servation and reduce the impact of agricultural
activities on the environment. Additional studies
could also explore the potential of agroecologi-
cal methods that help restore and improve soil
quality, particularly by stimulating microbiologi-
cal activity and supporting healthy soil flora and
fauna. Furthermore, innovative technologies that
allow farmers to use resources more efficient-
ly and reduce negative environmental impacts
could be refined. It is also necessary to begin ex-
ploring the impact of different agricultural prac-
tices on the physical and chemical properties of
the soil, such as structure, fluidity, acidity, and
more. This can help determine optimal meth-
ods of soil tillage and care to preserve its fertility.

ing shallow no-till cultivation at 14-16 cm depth ACKNOWLEDGEMENTS
and soy as the predecessor, with moisture lev-  None.
els of 176.9 mm in 2021, 164.9 mm in 2022, and
146.9 mm in 2023, which is significantly higher CONFLICT OF INTEREST
than the control. None.
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BnavB nonepeaHmKIiB Ta 06po6iTKy FPYHTY
Ha 3anacu AOCTYMNHOI BOJIOrM YOPHO3eMy TUMOBOIO
3a BUPOLLYBaHHS A4UMEHIO IpOro

AHoTauia. HecTabinbHa BpOKANWHICTh CUTBCBKOTOCITOIAPCHRUX KYJIBTYP BUHUKAE Yepes HeIOCTaTHE
3a6e31me4YeHH BOJIOTOI0 IPYHTY Y KJII0YOBi MOMEHTH CXOZiB Ta POCTY POCJINH, III0 YCKIIAJHIOE CITTBCHKE
TOCIIOAAPCTBO i Mifmae MOro pU3MKy BTPaT BpOsKal. MeTOI0 IOCHiIKeHb 610 BCTAHOBJIEHHS
BIUIMBY CHUCTEMU O6pO6ITKY IPYHTY Ta MOIEPEHUKIB Ha pOpMYyBaHHSA MTPOLYKTUBHOCTI POCITUH
SYMEHIO Aporo. e 6yB JOBrOTpMBAIMH CTalioHApHM Hociin (2021-2023 pp.) i3 3acTOCyBaHHAM
CTaTUCTUYHOI 06pO6KM maHuX. JOCITiIKyBaBCS BIUIUB YOTHPHOX ITOTIEPEIHUKIB — KYRypyZA3a
Ha 3epHO (KOHTpOJIb), COfA, Pillak O3UMMIL, COHANIHMK Ta TPhOX OCHOBHMX OBPOGITKIB I'DYHTY.
BCTaHOBJIEHO, IO JOCTOBIpHO HAMBUIINI 3amacy Bosioru B 0-100 cM Iapi IpyHTY Ha Tepiog, ciBbu
dopMyBasyiCca 3a po3MillleHHA SUMEHIO Sporo Iics col, y 2021 poiii Ha 3,2 MM, 2022 polii Ha 3,6 MM,
2023 poti Ha 3,4 MM 6isbIlIe [TOPIBHAHO 3 KOHTPOJIBHUM BapiaHToM (KYKypy3a Ha 3€pHO) Ta ITiciia
pimary o3uMoro, Ha 8,5 MM, 6 MM, 5,7 MM BiJITTOBiTHO poKaM. BUKOpUCTAHHS 6€3MOIUIIEBOTO MiJIKOTO
06pO6iTRY IpyHTY 3a6e3Meuye IepeBary B yCi pOKH CIIOCTEpeykeHb Hajl KOHTposieM (opaHKa) y 2021 -
Ha 2,2 MM, y 2022 - Ha 1,8 MM, Ta y 2023 - Ha 8,8 MM. Ha nepioz ciB6u JoCTiIKyBaHOI KYJIETypU
KOHTPOJIb TTIepeBasKaB JIMILEe HaJ 6e3I0TUIIEBUM ITIOBEPXHEBUM 06p06iTROM y 2022 pOKY Ha 2,7 MM.
OTTMMAaIbHUM BapiaHTOM CJIifi BBAYKaTH ITOEJHAHHA COI AK IIOTIepeqHUKA 3 MIJTKUM 6e3MoNTULIeBUM
06po6iTKOM I'PYHTY Ha 14-16 cM, 10 3abe3medye Ha Iepiof KOJOCIHHA KynbsTypu B 2021 pori —
75,1 MM, 2022 - 93,2 MM, 2023 - 92,2 MM, a Ha Yac 36MpaHHI KYIbETYPH 1ii TOKA3HUKY CTAHOBUIIH,
BiZmmoBimHO 60,7 MM, 67,3 MM., 60,0 MM. YpOsKalHiCTh 3epHa SUMEHIO POro 3a 1IbOro BapiaHTy 6yia
CYTTEBO HAMBUIIOKO B AOCIIiZ 1 B cCEpeOHBOMY CTAaHOBUJIA 7,26 T/Ta, 10 Ha 27,3 % BUIlle KOHTPOJIIO.
Pe3ysbTaTél DOCIIIKEHHS MOXKYTh 6yTU BUKOPUCTAHi I peasisallil reHeTUYHOTO IOTeHIiaTy
POCJIMH STYMEHIO SIPOTO0 3 METOI0 GOPMYBaHHS CTabiIbHOI KOTO IPOAYKTUBHOCTI

KniouoBi cnoBa: CiJIbCBKOIOCIIONAPChKI KYJIBTYPH; YPOXKaMHICTh; 6e3moIuLeBUl 06pobiTOK;
TIONTULIEBUM 06PO6ITOK; TimpoTepMiuHMM KoedillieHT; 3aT1acy JOCTYIIHOI BOJIOTH B I'PYHTI

Plant and Soil Science (15)2 @ :


https://doi.org/10.1007/s11104-022-05862-y
http://www.wayscience.com/wp-content/uploads/2020/04/P-2.pdf
http://www.wayscience.com/wp-content/uploads/2020/04/P-2.pdf
https://orcid.org/0009-0009-7702-1225
https://orcid.org/0000-0001-6589-3805

