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Abstract. The article presents the results of studies on the effect of the resource-saving strip tillage technology
Mzuri Pro-TIL on the formation of productivity of winter wheat of the Duma Odeska variety under conditions
of natural and artificial moisture in the south of Ukraine. The aim of the research was to assess the impact of
the Mzuri Pro-TIL technology on the growth, development and productivity of winter wheat under natural and
irrigated conditions in southern Ukraine compared with the conventional cultivation technology. A set of generally
accepted scientific methods was employed, including analysis and synthesis for theoretical generalisation of the
material, as well as laboratory and field methods to obtain reliable empirical data under controlled and natural
conditions. The influence of the studied technologies on plant growth and development, stand formation, yield
structure components and grain yield of winter wheat was analysed. It was established that the application of the
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Mzuri Pro-TIL technology creates favourable conditions for the autumn development of winter wheat, promotes
increased tillering, higher stand density and greater intensity of linear plant growth during the growing season.
Under irrigation, the positive effect of the technology was enhanced, as evidenced by increased plant height, a
greater number of productive stems and improved formation of generative organs. The Mzuri Pro-TIL technology
ensured higher values of spike length and weight, number of spikelets and grains per spike, grain weight per spike
and thousand-grain weight compared with the conventional tillage system. The average grain yield under the
Mzuri Pro-TIL technology amounted to 5.70 t/ha under natural moisture conditions and 6.56 t/ha under irrigation,
exceeding the conventional technology by 0.83 and 0.68 t/ha, respectively. The obtained results confirm the
feasibility of the integrated application of modern strip tillage technology and optimisation of the water regime as
an effective approach to increasing the productivity of winter wheat in the south of Ukraine

Keywords: strip tillage; plant height; thousand-grain weight; tillering coefficient; Duma Odeska; irrigation; yield

INTRODUCTION

Winter wheat is still strategically important in the
crop rotation in southern Ukraine; however, in recent
years there has been a decline in its yield and a de-
terioration in grain quality, which often fails to meet
food standards. The main causes are increased abiotic
stresses (moisture deficit, high temperatures, uneven
rainfall) combined with biotic factors that negatively
affect yield formation. The aridisation of the region’s
climate makes the development and implementation
of adaptive, resource-efficient cultivation technologies
particularly relevant, aimed at the efficient use of soil
moisture, the preservation of soil fertility and the stabi-
lisation of high-quality grain production.

One way to adapt agriculture to climate change,
protect soil from erosion and achieve high yields of
winter crops is to adopt new technologies, primarily
those aimed at minimising tillage (the use of surface
loosening technology (Mini-TIL) and zero tillage (No-
TIL), strip tillage systems using Mzuri Pro-TIL technol-
ogy, and a transition to rain-fed farming. Another ap-
proach involves the rational use of water for irrigation
and the adoption of innovative irrigation methods (drip
and subsurface). Strip tillage using the Strip-TIL system
from Mzuri Pro-TIL involves working a narrow 12 cm-
wide strip of soil, leaving crop residues on the surface
between rows (24 cm, 36.4 cm or 58 cm depending on
the setting), which allows moisture and organic matter
to remain in the soil, as well as helping to increase the
earthworm population, significantly improve soil biota
composition, enhance soil structure, and more. The use
of Mzuri Pro-TIL sowing units creates an ideal seedbed
for achieving synchronised plant emergence, enabling
crops to withstand climatic stresses and maximise their
genetic potential.

The Mzuri Pro-TIL seed drill operates on the prin-
ciple of precision strip tillage, combining the cutting of
crop residues, loosening of the seedbed and the simul-
taneous application of fertiliser to a specified depth.
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Roll-down ensures optimal seed-to-soil contact, which
improves germination rates and sowing uniformity. Re-
search by I|. KoZeniauskas (2021) has shown that such
strip tillage has a positive effect on the soil’s agro-
physical properties, reduces energy consumption dur-
ing tillage, helps preserve soil structure and minimises
the negative impact on the environment. In turn, this
improves resource efficiency and crop yield stability,
which is particularly important under conditions of lim-
ited moisture and intensive farming. Such precise lo-
calised application helps preserve soil structure, reduce
energy costs for tillage and increase crop productivity.

In recent scientific research, considerable atten-
tion has been paid to assessing the effectiveness of
resource-saving soil cultivation technologies in the
context of increasing climate instability. In particular,
the study by V. Shebanin et al. (2025) conducted a com-
prehensive assessment of the economic efficiency of
winter wheat cultivation using the Mzuri Pro-TIL tech-
nology. The authors found that the implementation of
this technology reduces production costs by cutting
the number of operational steps, reducing fuel con-
sumption and optimising the use of mineral fertilisers
through their localised application to the root zone of
the plants. Research has also demonstrated that the
Mzuri Pro-TIL technology contributes to increased yield
stability of winter wheat, particularly under conditions
of insufficient and erratic moisture supply, which is
characteristic of southern Ukraine. The authors empha-
sise that leaving plant residues on the soil surface and
minimising disturbance to its structure have a positive
effect on the soil’s hydration regime, reduce moisture
loss through evaporation and improve the efficiency of
rainfall utilisation.

According to research by O. Mayorov & M. Tse-
khmeystruk (2021), it has been established that the
conventional method of wheat cultivation involves soil
preparation, sowing, crop management and harvesting.



Soil preparation involves ploughing, cultivation and
harrowing to create a uniform seedbed, which provides
optimal conditions for seed germination and root sys-
tem development. Sowing is carried out in accordance
with sowing dates and rates, whilst crop management
includes fertiliser application, protection against weeds,
pests and diseases, and soil moisture control. Harvest-
ing is aimed at minimising grain losses and preserving
grain quality. Research by V. Hakhula & Y. Kiruta (2023)
have shown that conventional farming also improves
aeration, mixes organic matter and distributes moisture
evenly, but intensive tillage can compact the lower soil
layers, contribute to erosion and reduce fertility, as well
as requiring high energy and material costs. Thus, con-
ventional farming ensures stable yields, but is limited
in terms of preserving long-term soil fertility and the
efficient use of resources.

The importance of state support for the introduc-
tion of innovative technologies in agriculture is par-
ticularly significant under martial law, when ensuring
food security and economic stability is paramount. The
Mzuri Pro-TIL technology aligns with these priorities,
as it helps to increase yields, promote the efficient use
of resources and reduce production costs, even under
adverse conditions. Scientific research, notably the
work of Z.Ding et al. (2020) and M. Habib-Ur-Rahman et
al. (2022), confirm that resource-saving technologies
enable increased wheat productivity, reduced tillage
and preservation of soil structure, which positively im-
pacts the fertility and environmental sustainability of
agricultural production. At the same time, the issue of
the economic efficiency of applying the Mzuri Pro-TIL
technology in the Ukrainian agricultural sector requires
further study, in particular an assessment of implemen-
tation costs and potential yield increases. Taking these
aspects into account will enable a well-founded recom-
mendation for the large-scale application of the tech-
nology in southern Ukraine to enhance the productivity
and economic stability of agricultural production. The
aim of the research was to determine the impact of the
Mzuri Pro-TIL technology on the growth and develop-
ment of winter wheat under natural and artificial irri-
gation conditions in southern Ukraine, compared with
conventional technology.

MATERIALS AND METHODS
The study was conducted between 2022 and 2024 at
the experimental field of the Educational, Scientific
and Research Centre of Mykolaiv National Agrarian
University, located in the southern soil and climate
zone of Ukraine. The soil of the experimental plot is a
southern chernozem of medium humus content, with a
humus content in the arable layer of 2.8-3.2%; the soil
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solution pH is close to neutral. The climate of the zone
is characterised by insufficient moisture, high air tem-
peratures in summer and an uneven distribution of
precipitation throughout the year. The study utilised
the soft winter wheat variety “Duma Odeska”, which
was entered into the State Register of Plant Varieties
Suitable for Distribution in Ukraine in 2017. The vari-
ety is characterised by high yield potential, adaptabil-
ity to the soil and climatic conditions of the Steppe
and Forest-Steppe zones of Ukraine, and resistance to
major diseases and abiotic stress factors, in particu-
lar drought and low temperatures (State Register of
Plant Varieties..., 2024). The winter wheat was sown
on 10 October at a seeding rate of 2.5 million seeds
per hectare.

The experimental design included cultivation vari-
ants using the Mzuri PRO-TIL technology: Factor A: tech-
nology: 1 — Mzuri PRO-TIL, 2 - conventional; Factor B:
irrigation method: 1 - natural, 2 - irrigation. The area of
the sown plot was 1.2 ha, and the plot area was 0.5 ha.
The experiment was repeated three times, with plots
arranged in a sequential design. The agronomic practic-
es for growing the crops under study were standard for
the Southern Steppe region of Ukraine, with the excep-
tion of the factors under investigation. The Mzuri-ProTil
technology involved the use of a specialised seed drill,
which in a single pass provided localised soil loosen-
ing, application of mineral fertilisers and precise seed
sowing. The row spacing under strip tillage technology
was 12 cm between rows within a strip and 36.4 cm
between adjacent strips. Conventional technology in-
volved a full cycle of primary and pre-sowing soil cul-
tivation using traditional agricultural practices and a
standard crop management system.

In the irrigated treatments, a sprinkler irrigation
system using front-type sprinkler equipment was em-
ployed. Irrigation was carried out in accordance with
the biological requirements of the crop during the crit-
ical growth and development stages of winter wheat
(tillering, stem elongation, heading, and grain filling).
Soil moisture was monitored using the thermostat-
ic-gravimetric method by taking soil samples from the
arable layer (0-30 cm) prior to irrigation. Moisture con-
tent was determined as a percentage of the mass of
absolutely dry soil. The criterion for irrigation was a
reduction in soil moisture to 70-75% of the minimum
moisture capacity (MMCQ) Irrigation rates were set on a
case-by-case basis depending on actual soil moisture,
meteorological conditions and the crop’s growth stage.
Water application was recorded based on the sprin-
kler's technical specifications and irrigation duration,
followed by a calculation of the total irrigation rate for
the growing season.
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Growth parameters for the autumn growing season
of winter wheat were determined during the 2022-
2023 period, and for the spring growing season during
the 2023-2024 period. Plant height was determined by
measuring the distance from the soil surface to the tip
of the ear (excluding awns) in 20 representative plants
at each plot using a measuring ruler; the average value
of the indicator was calculated based on the results. The
number of stems was determined by counting the total
number of productive stems in a sample of 20 plants in
each experimental treatment, followed by conversion
to an average per plant. Ear width was measured with a
vernier caliper at the central part of the ear. To improve
accuracy, three consecutive measurements were taken
of each ear with slight rotation around the axis,and the
maximum value was recorded; the arithmetic mean for
the sample was entered into the tables. The length of
the ear was determined from the base to the tip (ex-
cluding awns), with the results subsequently averaged.

The bushiness coefficient was defined as the ratio
of the total number of developed stems to the number
of plants in the sample. To this end, 20 representative
plants were selected from each plot, the total number
of stems (productive and non-productive) was counted,
and the average per plant was calculated by dividing
the total number of stems in the sample by the num-
ber of plants counted. The number of spikelets per ear
was determined by counting their total number on 20
representative ears selected from each experimental
treatment; the data obtained were averaged. The num-
ber of grains per ear was determined by threshing each
of the 20 selected ears individually, followed by manual
counting of the grains and calculation of the average
value. The grain weight per ear was determined by in-
dividually threshing 20 ears selected from each experi-
mental treatment on a representative basis. The grains
obtained from each ear were weighed individually on
electronic scales to an accuracy of 0.01 g. The aver-
age value of the indicator was calculated based on the
measurement results. The weight of 1,000 grains was
determined in accordance with current methodological
guidelines: two samples of 500 grains each were taken
from the average grain sample, weighed on electron-
ic scales, after which the obtained value was doubled
and the average calculated; the results were reported
to an accuracy of 0.1 g (DSTU ISO 520:2015, 2015).
Grain yield was determined using the total accounting
method by harvesting from the accounting area of each
plot, followed by conversion to 1 ha and adjustment to
standard grain moisture content (14%). The experimen-
tal data obtained during the studies were subjected to
mathematical and statistical analysis using the special-
ised software ‘Agrostat”. To determine the influence of
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the studied factors and their interaction on the produc-
tivity indicators of winter wheat, methods of analysis of
variance (ANOVA) were applied. The statistical signifi-
cance of differences between the mean values of the
variants was determined using the significance criteri-
on at a significance level of p<0.05.

RESULTS AND DISCUSSION

The results of the studies reflect the impact of the
Mzuri Pro-TIL technology on the yield potential of win-
ter wheat under natural and artificial irrigation con-
ditions in southern Ukraine. The analysis of the data
obtained was carried out taking into account the spe-
cific soil and climatic conditions of the study area, the
hydrothermal regime during the observation years,
and the biological characteristics of the Duma Odeska
cultivar. The main focus is on assessing the response
of winter wheat plants to the application of the re-
source-saving strip tillage technology, which combines
local loosening with the simultaneous application of
mineral fertilisers, compared to the traditional tillage
system.The research results indicate that the use of the
Mzuri Pro-Til technology creates more favourable con-
ditions for plant growth and development during the
autumn growing season, which is crucial for the forma-
tion of winter wheat yield potential. The retention of
plant residues on the soil surface, the improvement of
its agrophysical properties and the more efficient use
of soil moisture, particularly under conditions of limited
moisture, had a positive effect on the initial stages of
the crop’s organogenesis.

It is the autumn growth of plants and the level of
vegetative mass development prior to the cessation of
vegetative growth that determine the intensity of till-
ering, winter hardiness and the subsequent course of
growth processes in spring. In this regard, the next stage
of research is aimed at assessing the state of growth
processes in Duma Odeska winter wheat prior to winter
set-in under various tillage technologies and irrigation
regimes, which allows us to substantiate the impact of
the Mzuri Pro-Til technology on the realisation of the
crop’s productive potential. At the beginning of the third
ten-day period of November, the winter wheat was in
the tillering stage, which is critical for the formation
of the plant stand and the crop’s potential yield (Ta-
ble 1). Under the Mzuri Pro-TIL technology, the height
of winter wheat plants under natural moisture condi-
tions was 21.1 cm, whilst under irrigation conditions it
increased to 23.5 cm. A similar trend was observed for
the tillering coefficient, which increased from 2.5 to 3.1
units. The number of stems using this technology also
increased - from 665.0 to 736.3 stems when switching
from natural moisture to irrigation. Under the traditional
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technology, an increase in all studied indicators was
observed under the influence of irrigation: plant height
increased from 20.1 to 21.9 cm, the tillering coefficient
from 1.8 to 2.2 units, and the number of stems from
688.1 to 841.0. Moreover, the difference between the

technologies was statistically significant (p <0.05), indi-
cating the effectiveness of Mzuri Pro-TIL in the forma-
tion of productive stems and the preparation of winter
wheat for overwintering in the conditions of the South-
ern Steppe of Ukraine.

Table 1. Growth status of Duma Odeska winter wheat crops before winter set-in (average for 2022-2023)

Indicator

Technology (factor A)

Irrigation method (factor B)

plant height,cm
tillering coefficient, units
number of stems, pcs.
plant height,cm
tillering coefficient, units
number of stems, pcs.

Mzuri Pro-TIL

Conventional

Source: compiled by the authors

Meanwhile, the data in the table shows that, with
the Mzuri Pro-TIL technology, the initial plant density
was slightly lower than with the traditional method.
However, due to the higher tillering coefficient and bet-
ter plant survival during the autumn growing season,
this technology ensured the formation of a more uni-
form and potentially productive stand. This indicates
increased crop adaptability and more efficient utilisa-
tion of the plants’ biological potential. Analysis of the
obtained indicators suggests that the plants were in
good physiological condition: the leaf area was suffi-
cient for effective photosynthesis, and the root system
was adequate to ensure water and nutrient uptake. The

natural irrigation
21.1+061 23.5+0.68
2.5+0.07 3.1+0.09
665.0+19.2 736.3+21.3
20.1+0.58 21.9%0.63
1.8%0.05 2.2£0.06
688.1£19.9 841.0+24.3

high level of plant development in irrigated plots con-
firms the effectiveness of supplementary irrigation in
increasing potential yield.

During the first ten days of May, agrometeorologi-
cal conditions for winter wheat growth were satisfacto-
ry. At the same time, due to a lack of rainfall, there was
a rapid depletion of available moisture from both the
topsoil and subsoil layers. On irrigated plots, a single
sprinkler irrigation was carried out at a rate of 300 m3/
ha. More developed plants consumed moisture and nu-
trients more intensively, outpacing the growth of weak-
ened plants and increasing their suppression by shad-
ing them from the sun (Table 2).

Table 2. Growth dynamics of winter wheat crops depending on irrigation method
and cultivation system (average for 2023-2024), cm

Growth
and development stages

stem elongation

ear emergence
milk ripeness

stem elongation

ear emergence
milk ripeness

Technology (factor A)

Mzuri Pro-TIL

Conventional

Source: compiled by the authors

Studies have shown that the Mzuri Pro-TIL culti-
vation technology delivers consistently higher shoot
growth in winter wheat compared to the tradition-
al system at all key stages of development - from
stem elongation to milk ripeness. Supplementary
irrigation significantly increases plant height, par-
ticularly in the early (stem elongation) and late (milk
ripeness) stages, highlighting the importance of op-
timal water supply for the formation of a productive
canopy and the realisation of yield potential. The
difference between the technologies was statistical-
ly significant (p < 0.05), and irrigation increased all

Irrigation method (factor B)

natural irrigation
409+1.18 46.9%1.35
76.2%2.20 80.5%2.33
90.4+2.61 96.8+2.80
31.3%£0.90 37.8+1.09
67.3£1.94 75.9%2.19
86.9%2.51 92.6%2.67

growth parameters compared to natural moisture,
demonstrating the effectiveness of Mzuri Pro-TIL in
enhancing growth intensity and the formation of pro-
ductive winter wheat stems. The greatest increase in
plant height was observed during the milk ripeness
stage, highlighting the critical importance of water
management and modern technologies for maxim-
ising the crop’s genetic potential. The data demon-
strate the effectiveness of an integrated approach,
where the application of advanced technology is
combined with optimised irrigation, ensuring better
development of morphological traits and the plants’
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potential yield. Many factors influence the yield of
winter wheat, including irrigation methods and

cultivation techniques. Depending on these, different
plant densities are formed (Table 3).

Table 3. Plant density of winter wheat at the stage of full grain maturity, depending
on irrigation method and farming practices (average for 2023-2024), plants/m?

Indicator

Technology (factor A)

Irrigation method (factor B)

total number of stems
including productive stems
total number of stems

Conventional

Mzuri Pro-TIL ; : .
including productive stems

Source: compiled by the authors

In plots with natural moisture levels, the highest
plant density was observed during the stem elongation
and heading stages, when temperatures rose. Research
findings indicate that the plant density of winter wheat
was influenced by both cultivation practices and weather
conditions. Thus, the highest plant density of 714 plants
per 1 m? was achieved by the Duma Odeska crop under
irrigation and Mzuri Pro-TIL. Studies determined that a
greater number of productive stems were formed in irri-
gated plots using the technologies under investigation.
Overall, winter wheat crops produced a higher number
of productive stems using the Mzuri Pro-TIL technology,
both under natural moisture conditions and on irrigat-
ed plots, which was 82 plants/m? and 81 plants/m? re-
spectively more than with the traditional technology. The
plant density of winter wheat at full maturity was higher
with the Mzuri Pro-TIL technology compared to the tradi-
tional system, with irrigation increasing plant density,and
the difference between the technologies was statistically
significant (p<0.05), confirming the effectiveness of Mzuri
Pro-TIL in the formation of productive winter wheat stems.

The higher number of productive stems at the stage
of full grain maturity achieved using the Mzuri Pro-TIL
technology is due to a combination of agrobiological and
technological factors. First and foremost, this system in-
volves minimal disturbance of the soil profile and the re-
tention of plant residues on the surface, which promotes

natural irrigation
565%16.3 625+18.1
501+14.5 562%16.2
648+18.7 714%20.6
583+16.8 643+18.6

better moisture accumulation and retention, stabilisation
of soil temperature,and activation of microbiological pro-
cesses. Under such conditions,a more developed root sys-
tem forms, the efficiency of nutrient utilisation increases,
and moisture losses are reduced, which has a positive
effect on autumn tillering and the preservation of shoots
during the winter period. As a result, a larger proportion
of the stems formed in autumn do not die off but sur-
vive until the ripening phase and realise their productive
potential. Thus, the Mzuri Pro-TIL technology ensures a
denser stand and a greater number of productive stems
compared to the traditional system, regardless of the irri-
gation method. Irrigation further increases plant density,
boosting both the total number of stems and the num-
ber of productive ones, which confirms the importance of
water management in achieving high crop yields. Overall,
combining modern cultivation technology with optimal
moisture management promotes more efficient utilisation
of plant potential and the formation of a more productive
stand, which is a key factor in increasing winter wheat
yield. The second key indicator of winter wheat produc-
tivity is the grain weight per ear. In the studies conducted,
this ranged from 1.03 g using conventional technology
under natural moisture conditions to 1.56 g using the
Mzuri Pro-TIL technology on irrigated plots, demonstrat-
ing a significant increase in productivity when modern
technology and optimal water supply are applied (Table 4).

Table 4. Performance indicators for winter wheat at the stage of full grain maturity,
depending on irrigation method and cultivation technology (average for 2023-2024)
Mzuri Pro-TIL technology

Conventional technology

Indicator Irrigation method Irrigation method
natural irrigation natural irrigation
Ear length, cm 10.3£0.30 11.5+0.33 9.5+0.27 10.1£0.29
Ear width, cm 1.4+0.04 1.5+£0.04 1.1+0.03 1.1+0.03
Ear weight, g 3.43+0.10 3.53%£0.10 2.25%0.07 3.15%0.09
Number of spikelets per ear, pcs. 20+0.58 22+0.64 17+0.49 19+0.55
Number of grains per ear, pcs. 54+1.56 60+1.73 48+1.39 56+1.62
Grain weight per ear, g 1.49+£0.04 1.56+0.05 1.03£0.03 1.08+0.03
Weight of 1,000 grains, g 42.5%1.23 45.8%1.32 34.0£0.98 354+1.02

Source: compiled by the authors
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The highest values for ear length (11.5 cm) and
width (1.5 cm) were recorded in winter wheat grown
using the Mzuri Pro-TIL method with irrigation. Under
natural moisture conditions, these figures are slight-
ly lower (10.3 cm and 1.4 cm respectively). The con-
ventional technology yields smaller ear parameters: a
length of 9.5-10.1 cm and a width of 1.1 cm, regardless
of moisture conditions. This indicates the positive impact
of modern technology and supplementary water supply
on ear formation. The Mzuri Pro-TIL technology produc-
es a higher ear weight: 3.43 g under natural moisture
conditions and 3.53 g with irrigation, whereas with the
conventional technology, ear weight ranges from 2.25
to 3.15 g. The number of spikelets per ear and grains
per ear was also higher with Mzuri Pro-TIL, particular-
ly on irrigated plots: 22 spikelets and 60 grains per ear

compared to 19 spikelets and 56 grains per ear with
conventional technology under irrigation. Irrigation im-
proved all indicators of winter wheat productivity com-
pared to natural moisture supply, and the difference
between the technologies was statistically significant
(p <0.05), which substantiates the effectiveness of Mzuri
Pro-TIL in the formation of productive ears and the in-
crease in winter wheat grain yield under the conditions
of the Southern Steppe of Ukraine. All these factors also
influenced the grain yield of winter wheat. The research
results indicate that the use of Pro-TIL technology en-
sures higher yields in all years of the study and under
both moisture regimes, particularly when combined with
irrigation (Fig. 1). This points to more efficient use of
soil moisture and more favourable conditions for yield
formation compared to conventional tillage technology.

t/ha
9 8.18
8 695 7.13 6.56
7 5.88

5.56 5.7

493

2 4.45 417 262 487 W natural
4 irrigation
3
2
1
0 Mzuri Pro-TIL Conventional Mzuri Pro-TIL Conventional Mzuri Pro-TIL Conventional

2023 2024

average for 2023-2024

Figure 1. Winter wheat grain yield by cultivation method
and irrigation method (average for 2023-2024), tonnes per hectare

Source: compiled by the authors

In 2023, under natural irrigation conditions, the
yield using the Mzuri Pro-TIL technology was 6.95 t/
ha, which exceeded the corresponding figure for the
conventional technology (5.56 t/ha) by 1.39 t/ha. Un-
der irrigation conditions, an increase in yield was ob-
served in both variants; however, the highest value was
recorded specifically for the Mzuri Pro-TIL technology -
8.18 t/ha, whereas for the conventional technology it
was 7.13 t/ha. This indicates the higher efficiency of the
energy-saving technology when combined with irriga-
tion. In 2024, the overall yield level was lower com-
pared to 2023. Under natural moisture conditions, the
yield using the Mzuri Pro-TIL technology was 4.45 t/ha,
whereas with the conventional method it was 4.17 t/ha.
Under irrigation conditions, yields increased to 4.93 t/
ha (Mzuri Pro-TIL) and 4.62 t/ha (conventional technol-
ogy). The advantage of the Mzuri Pro-TIL technology re-
mained, although the difference between the variants
was less pronounced than in 2023.

The average data over two years confirm the con-
sistent advantages of the Mzuri Pro-TIL technology.

Under natural irrigation conditions, the average yield
was 5.70 t/ha, which is 0.83 t/ha higher than that
achieved with conventional technology (4.87 t/ha). Un-
der irrigation conditions, the average yield using the
Mzuri Pro-TIL technology reached 6.56 t/ha, whereas
with the conventional method it was 5.88 t/ha. Ac-
cording to the results of the analysis of variance, it
was determined that the NIRO5 for factor A was 0.25 t/
ha, and for factor B - 0.37 t/ha. Joint studies demon-
strate that strip tillage technologies contribute to a
comprehensive increase in winter wheat productivity.
Thus, D. Xu. (2022) found that Strip-TIL improves plant
growth, nitrogen use efficiency and yield in a rice-
wheat rotation, which is consistent with improved stem
development in trials using the Mzuri Pro-TIL technol-
ogy. Similarly, Q. Wang et al. (2024) demonstrated that
the combination of Strip-TIL and periodic deep loosen-
ing promotes better nitrogen uptake and higher winter
wheat productivity. Furthermore, D. Hobson et al. (2022)
noted the positive impact of strip tillage on root sys-
tem development, photosynthetic parameters and grain
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filling, which influences 1,000-grain weight and overall
yield. Finally, a meta-analysis indicates a general trend
towards higher crop yields with Strip-TIL compared to
conventional technology.

At the same time, as noted by V. Havrysh et al. (2020),
the introduction of energy-saving technologies in agri-
culture is a priority area for improving production effi-
ciency. The Mzuri Pro-TIL technology fully meets these
requirements, as it reduces the number of passes made
by machinery across the field, ensuring the rational use
of energy resources and cutting production costs. Unlike
traditional precision farming systems, which focus on
high-precision seed and fertiliser application, Mzuri Pro-
TIL offers a comprehensive approach: simultaneous strip
tillage, fertiliser application and seedbed preparation.
Such integration of operations not only reduces energy
and material costs but also increases crop yields, making
the technology economically viable and promising for
large-scaleimplementation in resource-efficient farming.

Recent scientific research indicates that the adop-
tion of resource-saving soil cultivation techniques,
particularly strip tillage, plays a key role in enhancing
the adaptability of agricultural production to arid con-
ditions. According to G. Taye et al. (2024), minimising
mechanical disturbance to the soil helps reduce mois-
ture loss through evaporation and curb erosion pro-
cesses, which is particularly important for regions with
unstable moisture conditions. Improving soil structure
enhances its water permeability and water-holding ca-
pacity, creating more favourable conditions for plant
growth and yield formation.

Research findings confirm the conclusions of
M. Lozinskiy et al. (2021) that grain weight per ear is a
key factor in winter wheat productivity, and show that
the Mzuri Pro-TIL technology increases grain weight
and 1,000-grain weight through strip tillage, local-
ised fertiliser application and the retention of plant
residues. These findings are consistent with those of
M. Rozewicz et al. (2024), who noted improvements in
soil porosity and aeration, reduced compaction and
stimulation of the root system, which increases the ef-
ficiency of water and nutrient use.

The use of resource-saving techniques in winter
wheat cultivation, in particular strip tillage systems,
helps to increase productivity and make more efficient
use of soil moisture,as well as ensuring that the genetic
potential of the varieties is realised, which is particular-
ly important when growing wheat following sunflowers
in the Southern Steppe region of Ukraine (Gamayuno-
va et al., 2022). Similar results were obtained in studies
by M. Korkhova et al. (2023), where it was established
that optimising stubble tillage improves the agrophys-
ical properties of the soil and contributes to increased
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winter wheat productivity. The results obtained are
consistent with the data presented and confirm the ef-
fectiveness of the Mzuri Pro-TIL strip tillage technolo-
gy, which ensures better moisture retention and higher
crop yields in the conditions of the Southern Steppe
of Ukraine. Water availability and nutrient supply are
key factors in determining winter wheat yield, as they
influence the intensity of growth processes and the re-
alisation of the varieties’ productive potential. Research
shows that increasing moisture levels and optimising
mineral nutrition contribute to a significant increase
in the yield of winter wheat varieties (Gamayunova et
al., 2022; Korkhova & Panfilova, 2024). In the condi-
tions of the Southern Steppe of Ukraine, where crop
productivity may decline due to climatic constraints or
external factors such as armed conflict, the application
of adaptive technologies becomes extremely relevant
(Nasibov et al., 2024). Combining the Mzuri Pro-TIL
strip-till technology with natural or artificial irrigation
ensures more efficient use of soil moisture and nutri-
ents, creating favourable conditions for increasing win-
ter wheat productivity in the region.

The results of the studies are consistent with the
findings of Q. Chen et al. (2021), who demonstrated that
minimised and strip tillage improve soil physico-chem-
ical properties, conserve moisture and promote root
system development, thereby increasing the yield of
field crops. Furthermore, K. Song et al. (2019) demon-
strated that combining minimum tillage with the return
of crop residues improves soil structure, stabilises or-
ganic carbon and increases crop yields. In current stud-
ies, the Mzuri Pro-TIL technology, which combines strip
tillage, localised fertiliser application and the retention
of plant residues, ensured optimal soil water and nu-
trient conditions, increased the density of productive
stems and grain weight, leading to higher winter wheat
yields. This confirms that the integration of modern till-
age technologies, taking into account varietal charac-
teristics and water regime, effectively realises the crop’s
productive potential.

CONCLUSIONS
Studies conducted in Ukraine between 2022 and 2024
have shown that the Mzuri Pro-TIL technology creates
favourable conditions for the growth of the Duma
Odeska winter wheat, ensuring consistently higher
linear plant growth, greater tillering and stem densi-
ty compared to the conventional tillage system. This
demonstrates the effectiveness of the resource-saving
strip tillage technology, which combines localised soil
loosening with the application of mineral fertilisers, in
shaping the morphological characteristics of the crop.
Irrigation significantly increases plant productivity,



particularly during critical development stages - stem
elongation and milk ripeness. Additional water supply
promotes the formation of a more productive canopy,
active shoot growth and the effective utilisation of the
variety’s genetic potential. The use of Mzuri Pro-TIL
technology in combination with optimal water supply
stimulates the formation of larger and more productive
ears, increasing their length, width, weight, number of
spikelets and grains per ear, as well as the weight of a
single grain and the weight of 1,000 grains. These fac-
tors directly contribute to an increase in the potential
yield of winter wheat.

According to the results of two years of observa-
tions, the average winter wheat yield using the Mzuri
Pro-TIL technology was 5.70 t/ha under natural irriga-
tion and 6.56 t/ha under artificial irrigation, exceeding
the figures for conventional technology by 0.83 and
0.68 t/ha respectively. This confirms the effectiveness
of an integrated approach, where modern tillage tech-
nology is combined with optimised water management.
The use of Mzuri Pro-TIL technology ensures a higher
number of productive stems, a denser stem stand and
better grain-filling of the ears, which are key factors
in increasing the yield and stability of winter wheat

Shebanin et al.

production in the southern region of Ukraine. The re-
search results demonstrate the importance of the com-
bined effect of agronomic practices: combining a mod-
ern tillage system with optimal water supply allows
the variety’s potential to be realised to the fullest and
enables the effective use of available natural resourc-
es. In the future, a detailed study is planned to inves-
tigate the impact of the Mzuri Pro-TIL technology and
various irrigation regimes on grain quality indicators,
including morphological, physiological and technologi-
cal characteristics. This will enable a more comprehen-
sive assessment of the effectiveness of an integrated
approach to winter wheat cultivation and optimise the
farming system to improve grain yield and quality in
the southern region of Ukraine.
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Bnnue TexHonorii Mzuri Pro-TIL Ha NpoayKTUBHICTb NWEeHULi 03UMOI
3a YMOB NPUPOAHOIO Ta LUTYYHOrO 3BOJIOXKEHHSA NiBAHSA YKpPaiHU
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AHoTauif. Y cTaTTi HaBeAeHO pe3ynbTaTy JOCNiAKEHb BNIMBY PeCypCcoOLWafHoi TeEXHONOrii CMyroBoro o6pobiTky
rpyHTy Mzuri Pro-TIL Ha ¢popMyBaHHS NPOAYKTUBHOCTI NiUeHuLi 03umMoi copTy [lyma ogecbka 3a yMOB NPUPOAHOIo
Ta WTYYHOro 3BONOXEHHS B YMOBax MNiBAHSA YKpaiHu. MeTo focnifxeHb 6yno OuiHUTM BNAMB TexHonorii Mzuri
Pro-TIL Ha picT, pO3BMTOK i NPOAYKTMBHICTb MLIEHWULiI 03MMOI 33 YMOB MPMPOAHOrO Ta WTYYHOrO 3BONIOXKEHHS
niBaHs YKpaiHM MOPIBHAHO 3 KAACMYHOK TEXHOJONIEW BMpPOLLYBAHHSA. [1ng npoBeaeHHs [OCHigKeHHs 6yno
BMKOPUCTAHO KOMIIEKC 3arajibHOMPUAHATUX HAYKOBUX METOAIB, 30KPEMA aHani3 i CMHTe3 AN TeOPeTUYHOro
y3ara/ibHEHHSI MaTepiany, a Takox NabopaTopHi 1 NObOBI METOAM A5 OTPUMAHHS AOCTOBIPHUX EMMiIPUYHUX AAHUX
Yy KOHTPONbOBAHMX i NPUPOAHUX YMOBAX. Y npoueci NpoBefeHHs AOC/iAKEHb 3aCTOCOBYBAM 3ara/ibHONPUNAHATI
HayKOBi METOAM, 30KpeMa aHani3 i CUHTE3, @ TAKOXX KOMMAeKC nabopaTopHMX i N0NIbOBUX MeToAiB. [TpoaHanizoBaHo
BMMB AOCNILXKYBAHUX TEXHONONM Ha PIiCcT i pO3BUTOK POCAUH, POPMYBaHHA CTEBM0CTOD, eIEMEHTU CTPYKTYpH
BPOXal0 Ta YPOXAMHICTb 3epHa MeHuUi 03MMoi. BcTaHOBNEHO, WO 3acTtocyBaHHS TexHonorii Mzuri Pro-TIL
CTBOPIOE CMPUSATAMBI YMOBM A1 OCIHHbOIO PO3BUTKY MWEHUL 03UMOIi, CNPUKE NiIABULLEHHIO KYLIMCTOCTI, LWiNbHOCTI
cTebn0CTO Ta IHTEHCMBHOCTI NiHIMHOTMO POCTY POC/AMH YNPOAOBX Beretauii. 33 YMOB 3pOLUEHHS MO3UTUBHUN
edeKT TeXHONOrii NOCMIBABCS, WO NPOSBAAN0CS Y 36iNblUeHHi BUCOTU POCAUH, KiNIbKOCTIi NPOAYKTUBHUX cTeben Ta
KpawoMy hopMyBaHHI reHepaTUBHMX opraHiB. TexHonoria Mzuri Pro-TIL 3ab6e3neynna BULLi NOKA3HUKU LOBXUHU
M Macu KONOoCa, KiNbKOCTI KOMOCKIB i 3epeH y KONoCi, MacK 3epHa 3 konoca Ta Macn 1 000 3epeH MOpiBHAHO 3
TpafuMLIHOK cucTeMoto 06pobiTky rpyHTY. CepenHs ypoXalHicTb 3epHa 3a TexHonorii Mzuri Pro-TIL ctaHoBMNa
5,70 1/ra 3a NnpupoAHOro 3BOJIOXEHHS Ta 6,56 T/ra 3a 3poLeHHs, wo BignosigHo Ha 0,83 i 0,68 1/ra nepesuwyBano
NMOKa3HMKM KNAacU4YHoi TexHosnorii. OTpuMaHi pesynbTaTu NigTBEPAXKYHOTb AOLINbHICTb iIHTEFPOBAHOIO 3aCTOCYBAHHS
Cy4YacHoi CMyroBoi TexHonorii 06pobiTKy FpyHTy Ta OMTMMi3aLii BOOHOIO pexuMy gk edeKTUBHOro Hampsamy
NiABMLLEHHS NPOAYKTUBHOCTI MWEHULi 03MMOI B YMOBaX NiBAHS YKpaiHu

KniouoBi cnoBa: cMyrosuit 06pobiToK IpyHTY; BMCOTA POC/IMH; Maca TuUCAdi 3epeH; KoediuieHT kywucrtocTi; dyma
0[4,eCbKa; 3pOLLIEHHS; YPOXKarHiCTb
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