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Abstract

Food security is at the highest level of existence of any civilized country. Analysis of agricultural technologies for the
production of crop products implemented in Ukraine showed that due to the global specialization of our country in the
world production of food products and relatively large areas of arable land, both well-known classical technologies and
modern ones are used simultaneously, especially those aimed at  biological  agriculture.
Among the analyzed technologies implemented in Ukraine, the best for preserving and increasing fertility are No-till
(biological) and the technology implemented in the private enterprise “Agroekologiya” of Myrhorod district, Ukraine. In
these agricultural technologies, the main role in obtaining a sustainable harvest is played by soil moisture supply and
increasing its fertility using biological methods.

The ecological technology implemented in the Agroecology PE does not involve the use of systems for feeding and
protecting plants with preparations of artificial and synthetic origin, therefore, plant and animal products are in demand
in the ecological food chain of most developed countries of the world. Analysis of the signs of the influence of factors on
the biological indicators of products by technology showed that the proposed comprehensive general indicator for the
ecological farming system implemented in the Agroecology PE is (+6), which corresponds to the high level of biological
processes in agricultural production. Agrotechnologies focused on the production of ecological products with the support
of'soil fertility should take a leading place in Ukrainian agriculture to provide the population with high-quality biologically
pure food products in the conditions of an international smart economy.
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Introduction

Food security is at the highest level of
existence of any civilized country. Saturation of
the domestic market with food products is an
integral part of stability in the state, a guarantee of
economic, social and political development. As is
known, many industries of production and
processing direction are developed in Ukraine.
Experience shows that the most stable and mostly
profitable is the agricultural production industry
[1,2]. Regardless of the economic and security
aspects of modern agricultural production, the
agro-industrial sector has a strong potential for the
production and processing of food products both
for the country's population and for providing the
livestock industry with high-quality feed. The
introduction of advanced world technologies has
allowed to significantly raise the culture of
production, which contributed to an increase in
the volume of gross reproduction of products of
biological origin in the conditions of the
international smart economy.

Whatever the agro-climatic conditions that
have a direct impact on the gross indicator of the
agro-industrial complex, Ukraine is able to fully
satisfy its own needs for food. There is a well-
known problem of overproduction of agricultural
products and some types of its processing, which
allows sending more than 70% to export and this
i1s a weighty argument in creating a source of
foreign exchange earnings for the state [3,4].

Widespread implementation of modern
intensive technologies, in particular in crop
production — “herbicidal” with systems for
protecting and stimulating plant growth and
productivity  using  synthetically  created
substances. Also in livestock breeding - growth
stimulants “premixes”, pharmaceutical drugs for
combating diseases “antibiotics” and others,
which are also of synthetic origin. There are quite
contradictory results of scientific research on the
impact of the aforementioned synthetic
substances on the human body, as a biological
creature [5]. Therefore, some states, through
regulatory and other preventive measures, are
trying to limit the access of such “dangerous”
products to their own consumer market. On the
other hand, the aforementioned policy creates a
rather attractive market for environmentally
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friendly food products. Sometimes, the difference
in the price of similar food products is several
times greater. Therefore, the introduction of
ecological farming and animal husbandry
technologies is an urgent and nationwide
problem, and the requirements for such
technologies are useful for a wide range of agro-
industrial ~enterprises conducting economic
activities on the lands of Ukraine.

Purpose and objectives of research

Objective: based on the results of a
comparative analysis of agricultural production
technologies implemented in Ukraine, to outline
the features that are basic for the implementation
of ecological agriculture and animal husbandry in
the conditions of an international smart economy.
Compare them with the experience gained by the
Agroecology Private Enterprise.

To implement the objective, we will
consider the tasks that are solved by methods of
scientific observation and comparison, which
consist in a purposeful process of perception of
objects of reality and their influence on the final
results:

1. To analyze existing technologies
implemented in agricultural production from the
standpoint of obtaining ecological products.

2. To describe the experience of the
Agroecology Private Enterprise and technologies
implemented in production.

3. To provide recommendations regarding
the orientation of modern technologies to the
norms and requirements for obtaining ecological
products in the conditions of Ukraine.

Review of scientific literature sources

The search for the best technology in
agriculture is the most painful issue for every
producer of products [6,7,8]. As rightly noted by
Kulyk and Padalka (2020); Deo et al. (2024); Deo
et al. (2024); Padalka (2015), regardless of the
equipment of the enterprise with the main means
of production, the potential level of soil fertility,
the agro-climatic conditions where production
activities are carried out, the economic and social
situation prevailing at the enterprise, and modern
political conditions, force us to raise the issue of
not only the direct production of products, but
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especially the search for ways to market them to
the first level. It is quite clear that the most
important factor is the profitability of the adopted
production system. Therefore, the analysis of
existing technologies with the possibility of
application in ecological production systems is a
relevant issue with the further promotion of
products to the European market and other
consumers of high-quality organic food [9].

The most common in the Poltava region is
traditional farming technology. Proponents of this
type of farming are oriented towards the idea that
the main deep tillage of the soil allows for better
structuring, moisture  accumulation, more
intensive control of unwanted plants and their
seeds, diseases and pests that are in the natural
system of soil biogeocenosis. Also, periodic or
annual plowing allows you to increase the
proportion of nitrogen-containing substances due
to more intensive soil aeration and the crop
residues of predecessors are well plowed. The
almost forgotten technology of no-ploughing (the
use of flat cutters, no-dumping) somewhat
reduces the effect of soil erosion, but does not
solve them in general.

This farming system gives a good
economic effect provided that the soil fertility is
sufficient and its agrophysical indicators are
satisfactory. Common means of mechanization
are fully integrated and provide soil preparation,
plant care and feeding, harvesting and primary
processing for storage.

The main drawback, in our opinion, is the
slow but sure utopianism and futility of using such
a farming system. The main factors that allow
obtaining sufficiently high yields are relatively
uncontrolled. These include the restoration of
fertility and the accumulation of moisture in the
soil at a level sufficient for plant vegetation
throughout the year, the loss of organic material
and pollution of groundwater. The low biological
quality of the grown products and the
accumulation in them of unnatural (synthetic)
substances used to stimulate growth and in
systems of protection against pests and diseases.
Given the change in climatic conditions and the
catastrophic decrease in the biological fertility of
soils, producers are forced to use fertilizers and
chemicals more intensively, which makes it
practically impossible to offer such products on
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the organic food market. We periodically observe
such a trend when exporting products to a number
of countries in the world.

Muyyjjabi et al. (2024) note that the next stage
in agriculture, which is implemented in the
country, is resource-saving technologies. Their list
can include technologies of minimal tillage,
which differ in the level of minimization and
manufacturability: law-tell, no-till, strip-till, verti-
till, closed soil technologies and other
interpretations of them [10].

A positive evaluation feature of this group
of technologies is the economic effect of reducing
the volume of mechanized tillage work, replacing
them with more intensive means of plant care and
protection, the introduction of varieties and
hybrids resistant to deteriorated conditions for
their vegetation, the use of more active synthetic
substances to stimulate development and
protection against diseases and pests.

The increase in gross output of products,
together with the combination of modemn
production culture, the use of highly intelligent
and precise means of mechanization, has allowed
to increase the yield several times compared to
traditional technology. At this stage of agricultural
development, the issue of mass production of such
technologies is being addressed.

However, the proposed systems of
agricultural production do not allow to obtain
high-quality products that can compete in the
markets of countries with special requirements.
Also, the natural potential of soils is
catastrophically reduced, the wvarietal natural
feature of plants and their species is lost. Such
production has a negative impact on livestock, as
the main consumer of the feed base grown in the
fields using such technologies. The combination
of the aforementioned resource-saving
technologies with changes in agro-climatic
conditions can also, in the future, lead to the
degradation of the country's food production.
Unfortunately, in modern economic conditions,
these warnings are not perceived as relevant and
inevitable.

In the paradigm of production
intensification, modern ways of increasing the
gross output of agricultural products should be
defined by radically raising the culture of
production processes. With the development of
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microprocessor technologies and electronics, the
direction of precision agriculture was formed.
Which, in our opinion, should be considered as an
improvement of known and already implemented
technologies.

Technologies have radically changed the
concept of agricultural production, making it
more profitable, efficient, safe and productive. It
is necessary to single out the five best new
technologies in  agricultural  production,
recognized by farmers: GIS technologies in
agriculture (the use of satellites and drones to
collect wvaluable data on vegetation, soil
conditions, weather and relief from a bird's eye
view) and GPS agriculture, satellite images,
drones and other aerial photographs, Information
technologies for agriculture and online data,
unification of datasets.

The introduction of such new systems
improves production conditions but has the same
drawbacks that belong to the basic technologies of
agriculture. The concept of soil as a biological
basis is lost, which requires not only care but also
restoration.

Shmygol et al. (2024) noted that less
common, but significant for the existence of
people, should be distinguished technologies of
biological agriculture and animal husbandry [11].
The main goal of their implementation is to
restore soil fertility, or maintain it at a sustainable
level and obtain products of the highest quality in
terms of natural origin and the absence of the
influence of synthetic (artificial) chemicals, the
effect of which on the human body has not been
sufficiently scientifically studied. Such systems
include preservative technology, organic farming
technology.

Despite the economic risks that are
emphasized in the works of scientists, these
technologies have been implemented in Ukraine
[12-23]. As practical experience shows, the
disadvantages include relatively low production
yields, high cost and the need to increase costs for
plant care by mechanical means. Underestimation
of the significance of the introduction of
technologies and social negativism in the absence
of excess profits from production. The instability
of the political, economic and social situation that
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affects the agricultural sector has a significant
impact [24-39].

As noted earlier, in our opinion, the main
factor in the economic feasibility of agricultural
production is not the cost of production and its
volumes, but the sale of environmentally friendly
products [40-52]. The search for a comprehensive
solution that allows producing a competitive
product in the market, where there is a demand for
such food products with increased cost, makes it
possible to preserve soil fertility, not to use
synthetic plant care products. At the same time, it
is also possible to produce products of animal
origin, the basis of which is plant growing, built
on ecological principles, which is especially
important in the conditions of the international
smart economy.

Research methods

The biological development of plants is
influenced by natural and technological factors.
Natural factors include: soil moisture (FSM), soil
fertility (FSF), varietal purity of seeds (FVP) or
hybrid quality. Technological factors include
technological features of: sowing (TS), caring for
plants (TC), harvesting (TH), primary processing
of products (TPP) and logistics of transporting
crops (TTP) and their impact on the final result of
crop production, and as a basic component of
animal feed production.

Moisture (FSM). As is known, the
biological basis of a plant mainly consists of
water. Biological development of a plant is
impossible in the absence of this natural
component. Analyzing the ways of moisture
accumulation in the soil, it should be noted that
the main natural source of moisture is
precipitation and moisture that condenses from
the atmosphere during daily changes in ambient
temperature. In the conditions of the continental
climate, where Ukraine is located, the amount of
precipitation is uneven throughout the year [53].
The majority (about 80%) of water enters the soil
through precipitation that prevails in the autumn
period of the year. There are also conditions that
some of the moisture that falls in the form of snow
does not reach the soil and does not accumulate
because it is weathered during the thaw and the
layer of frozen soil that exists in the winter also
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prevents its penetration into the lower layers. The
use of artificial irrigation has its advantages and
disadvantages, but in most cases, it is
economically  impractical for large-scale
agriculture. A sufficient amount of moisture in the
soil, which is accumulated in the autumn season,
is the main guarantee of fruitful vegetation of
plants throughout the entire life cycle.

The wide use of existing tillage agricultural
machines also has an impact on the ability to
accumulate this valuable resource for the arid
region. The vast majority of machines and their
working elements that affect the soil change some
of its physical and mechanical properties. The
structure and density of the soil are significantly
changed, the layer that is the direct environment
for the development of the plant's root system is
loosened. The disadvantage of the constant
impact on the soil of the working bodies of these
machines is the formation of compacted
waterproof layers: “under-soil” sole at the depth
of the main cultivation (20 - 25 cm); surface
compaction after cultivators and disk machines,
respectively (5 - 15 cm). These artificial
formations significantly reduce the possibility of
water penetration and accumulation in the middle
and deep layers of the soil, which are the main
source of moisture for plants during their growing
season [54-55].

Destruction of formations associated with
the impact of the working parts of machines on
the soil is possible in several ways. The most
common is the use of deep cultivators, which are
able to change its structure at a considerable
depth. The introduction of such a method is an
effective step, but also economically expensive,
since it requires significant costs for mechanical
impact on the soil. Natural capillaries and larger
channels through which water had the opportunity
to enter deeper layers are also destroyed. They are
silted up and, as a result, more compaction and the
need for regular mechanical cultivation occur.

A natural method of combating soil
compaction is to use the biological characteristics
of the plants themselves. As is known, the energy
of plant growth allows you to destroy any
obstacles, in particular over-compaction of the
soil, due to the development of the root system.
This process is slower, but the loosening of the
soil due to the vital activity of the root system and
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the formation of channels by the roots of the
predecessor plants is more effective and ensures
the structure of the soil for a longer period. A well-
known example is the absence of accumulation of
water on the surface (hole formations) in natural
meadows and perennial crops. Under these
conditions, water penetrates unhindered to a
sufficient depth, and is also a source of
replenishment of surface aquifers.

The accumulation of water in the soil is the
main problem of agriculture, especially in arid
climates. The transition to biological and natural
accumulation of moisture at the depth of plant
germination requires a reduction in the impact on
the soil of mechanical tools for soil cultivation and
the support wheels of agricultural machinery and
vehicles. This technique should reduce additional
costs for the production of crop products.

Soil fertility (FSF). The biological capacity
of plant vegetation is directly related to the fertility
of the soil on which they germinate. The ability to
contain nutrients and restore their level directly
affects the qualitative and quantitative indicators
of the resulting plant products [56]. Mainly, the
level and capacity of soil fertility is formed by the
vital activity of biological forms of natural origin
over hundreds and thousands of years.

Modern technologies allow changing
fertility, but the magnitude of this change and its
duration require analysis from the point of view of
the impact on the qualitative indicators of the
resulting products. The intensity of crop
production is based on the need for mass use of
fertilizers, since the basic fertility of existing lands
practically does not allow obtaining products with
programmed  qualitative and  quantitative
indicators [57]. By origin, fertilizers are mainly
divided into organic (natural origin) and synthetic
(artificially produced products).

Organic fertilizers are by-products of
animal husbandry, crop production and other
natural biological processes. Such fertilizers are
almost completely suitable for bacterial
symbiosis, which exists in the soil and increases
its fertility. Their time of action on the soil lasts
several years and are completely safe for the
biological environment. The main disadvantage
of using such fertilizers is their insufficient
quantity and the high cost of their production.
Reducing the volume of animal husbandry, using
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crop residues for other national economic
purposes or their physical destruction reduces the
possibility of biological restoration of soil fertility.

Synthetic fertilizers are more attractive to
use, as they are mostly concentrated, allow point
application and have an intensive effect on plant
development [58]. Despite the positive features,
such fertilizers carry a certain danger. Due to their
concentration of certain chemical compounds of
synthetic origin, fertilizers are difficult to regulate
at the level of microbiotic connections of the soil
environment. Accordingly, some of them are
washed out by moisture into the lower layers of
the soil and into surface waters. There is also an
accumulation in the plants themselves of particles
of chemical substances that directly affect the
quality indicators of the obtained plant products.
Accordingly, the “traces” of these substances also
have an effect on products of animal origin.

Maintaining soil fertility and increasing it
naturally will allow providing food for future
generations of people, which is a global problem
not only for Ukraine but also for the whole world.
The use of synthetic fertilizers has negative
consequences for the health of people of several
generations.

Varieties and hybrids (FVP). With the
development of agriculture, there is always a
search for new ways to increase crop yields due to
the biological characteristics of plants. The level
of biological yield of most crops increases with
each generation due to the artificial separation of
genetic differences. A number of physiological
features, their hereditary fixation in varieties leads
to the appearance of high-yielding plants, resistant
to external natural factors and some other varietal
characteristics that positively affect the
manufacturability of their implementation in
agricultural production. With the development of
genetic engineering, quite a few questions arise
regarding the safety of consuming such products
for humans. There are widespread opinions, based
on the lack of scientific justification for the safety
of their consumption, that the cultivation of
GMOs (genetically modified organisms) harms
biological organisms in an explicit or hidden way.

In modern seed technologies, the following

ways of obtaining plants with special

199

characteristics are common: pure varieties,
hybrids, seeds with GMO modifications.

Pure crop varieties are plants that exist
according to natural laws and do not pose a threat
to their consumption, since they are created in
close biogeocenosis with the environment. A
common drawback of their use in agricultural
technologies is insufficient productivity and poor
resistance to weather conditions of vegetation:
lack of moisture, requirements for the level of soil
nutrients, climatic conditions, etc. These
shortcomings are partially solved with the
development and implementation of technologies
for producing hybrids based on varieties with
certain biological characteristics. Currently, this is
the best way to obtain a high gross yield, although
it requires the development of the industry of
industrial production of hybrid seeds.

Seeds with GMO modifications have also
been introduced into agricultural production.
Their obvious advantages: resistance to plant
protection products, resistance to microflora, the
effects of diseases, high and guaranteed yield,
ability to withstand climatic adversity, etc., leads
to their spread among agricultural producers.

Seed production plays a significant role in
obtaining high-quality biological products. While
the safety of consumption for humans and animals
of crops with genetically modified traits has not
been scientifically proven, the introduction of
hybrids with certain biological characteristics is
the predominant way to increase the gross
production of plants.

Sowing (TS). With the development of crop
production, the technology and method of sowing
occupy a leading place among the factors that
have a direct impact on the value of the gross yield
of the crop. Optimal positioning of seeds in the
soil [9] and the creation of the best conditions for
their germination, in particular the structure of the
soil in each layer, allows you to increase the yield
due to the absence of screening, uniformity and
friendliness of seedlings, the establishment of an
optimal feeding area and other positive features.

Modern sowing complexes are designed to
perform the technological process in accordance
with the agrophysical conditions of the soil,
climatic conditions and the selected agro-
background. They perform spot feeding of the
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corresponding zones directly around the seed and
form a capillary structure of the soil for optimal
water exchange in the root system zone. The
qualitative indicators of the obtained products are
not directly affected by the sowing method and
the type of seeder used, which require selection
for the conditions of process feasibility and
quality of its implementation.

Plant care (TC). The natural development
of plants determines the symbiotic relationship
between different plants, bacteria, diseases, pests
and other equal inhabitants of the soil
environment. Giving priority to the development
of cultivated plants requires the use of means and
methods of caring for them. The implemented
plant care technologies can be divided into
mechanical and  preparative  (herbicides,
fungicides, insecticides, etc.).

Mechanical plant care technologies consist
in the use of agricultural machinery with
mechanical impact on the soil environment.
Cultivators and thinners, scarifiers and hillers
allow to sufficiently process areas of the field not
occupied by cultivated plants, carry out surface
aeration and protect the soil from rapid
evaporation of moisture, allow to influence pests
and reduce the spread of bacteria and diseases due
to ventilation between plants. Such technologies
were until recently the most common, but their
laboriousness and insufficient quality of
operations forced to look for another, more
progressive method. With the development of the
chemical industry, various preparative forms of
agents have been developed that allow selective
control of unwanted plants, diseases, and the
destruction of pests and bacteria [59]. Their
obvious advantage has ensured their wide
distribution. Artificial growth stimulants are used
both in crop production and in animal husbandry.
A significant disadvantage of the application is
their artificial origin. The rates of application,
methods of preparing mixtures, and storing
preparations have an undesirable effect not only
on the symbiotic community in the soil, but also
on the resulting production products. Their effect
on the biological human body also requires
constant scientific research.

Preparative forms obtained by biological
means are becoming widespread. The use and
study of their effect is being studied and will allow
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in the future to replace
preparations.

Plant care directly affects their productivity,
and synthetic preparations have an effect on the
biological indicators of the resulting product.

Harvesting (TH). The technological
process is associated with the separation of grown
products and their primary purification from by-
products. Mostly, this process is maximally
mechanized. The use of combines, loaders, and
harvesting mechanisms practically do not require
manual labor and are technological.

The impact on the quality indicators of
products can be divided into two categories:
mechanical impact on products and impact on the
physical and mechanical properties of products at
the time of harvesting.

Mechanical effects include deformation
and excessive crushing of agricultural products.
Such effects negatively affect quality indicators
and reduce storage suitability.

The physical and mechanical properties of
the resulting products depend on the technological
scheme of the harvesting machine and the
biological ripeness of agricultural crops.
Overripening of the crop leads to an increase in
the level of losses during harvesting, and unripe
grain is the cause of increased humidity and
deterioration of quality indicators.

The pace of harvesting work, when using
modern mechanized technologies, is determined
based on the choice of innovative designs of
highly  productive harvesting agricultural
machines.

Primary processing of products (TPP),
aimed at obtaining food products, also requires
cleaning, bringing the humidity to the
recommended level, packaging and storage.

The working parts of the machines
mechanically affect the processed products,
damaging them and reducing their quality.
Deformed and substandard material is rejected,
and accordingly is lost as a marketable result of
labor.

Active temperature drying leads to internal
changes in the structure of the product, which also
affects its biological quality.

Primary preparation of the obtained
products must be carried out in accordance with
the requirements of the purchasing organization

synthetic  origin
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for quality indicators and comply with the
recommended standards and requirements.

Results

The features of agricultural production
technologies in the Agroecology Private
Enterprise (Mirgorod district, Ukraine) are based
on long-standing agricultural traditions that can be
described by the following principles:

- basic tillage (plowing) is dangerous for
symbiotic relationships formed in the soil;

- the formation of a “soil sole” does not
allow creating a sufficient annual moisture supply
for plants;

- to preserve and increase fertility, only
fertilizers of biological origin should be used;

- weed control is carried out exclusively by
agrotechnical and mechanical means. Synthetic
fertilizers, herbicides, growth stimulants and other
chemicals of artificial origin are prohibited in the
biological farming system;

- the presence of weeds and pests in the
field is a sign of the biological purity of the field;

- seed moisture reduction occurs due to
heliothermal methods and the use of means with
forced seed heating is not recommended,

- transportation of export grain products
exclusively in containers, which reduces its
deformation and destruction;

- the decrease in gross production of
marketable products is compensated by its high
quality indicators, which allows to obtain a stable
production profit.

The enterprise has not used deep tillage for
more than 40 years. There are practically no
moisture-proof layers. Natural capillaries and the
root system of predecessors allow to accumulate
a sufficient amount of moisture. Recently, with a
sufficient amount of snow cover, the enterprise
has restored snow retention in the fields. Pre-
sowing field preparation is carried out to the depth
of seed sowing. Taking into account a sufficient
amount of moisture in the soil, an agronomic
approach to provoking weed seed germination
and two-time control of sprouted weeds in the
"white thread" stage is widely used. Accordingly,
sowing of the main crop does not require
herbicide protection, cultivated plants have a
greater potential for growth. Plant care is carried
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out exclusively by mechanical means. Interrow
cultivation is carried out by modern cultivators
with positioning of working bodies in a row using
GPS navigation, video control, etc. Crop rotations
have been introduced in the fields, which also
reduce their weed contamination. To obtain grain
with high quality characteristics, the farm uses a
combined method. Since there is a certain amount
of weeds in the fields, it is necessary to mow the
mass into swaths to reduce losses, followed by
their natural drying and threshing. This
technology allows you to obtain grain mass with
appropriate moisture, which does not require
additional drying by active methods. Crushed
crop residues and additionally applied organic
fertilizers are incorporated into the soil, which
affects its overall fertility. Primary seed
processing consists in bringing it to the
consumer's requirements and packing it in
containers. Transportation of grain in containers
reduces its deformation and simplifies
transportation logistics. Substandard grain is sent
to the production of concentrated feed and allows
for the production of high-quality livestock
products.

According to the selected criteria, we will
analyze the impact of technologies introduced
into production at three levels: (-1) - negative
impact of the studied factor that has signs of
reducing the quality of products according to
biological indicators; (0) - the studied factor that
does not affect or has a slight impact on the quality
characteristics of biological products; evaluation
indicator (+1) - characterizes the positive impact,
improves the quality characteristics of products
and contributes to the long-term development of
biological agriculture.

Intensive technology, the most widespread
in Ukraine. Its implementation is based on a
sufficient level of accumulated moisture in the soil
and does not contribute to its accumulation and
preservation during the vegetation of plants (-1).
Also, an unforeseen increase in soil fertility due to
biological fertilizers, and mainly synthetic
fertilizers (-1) and plant protection systems (-1)
are used. To increase the yield, modern varieties
and hybrids of crops are used, optimal ones in
agroclimatic conditions are searched for and
improved (+1), although sowing is carried out
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using traditional sowing equipment (0).
Harvesting of grain crops is carried out by classic
combine harvesters with sufficiently large grain
damage (-1) and artificial thermal drying (-1),
which negatively affects the biological quality
indicators of seeds due to damage to the internal
structure - compression damage. Storage in ridges
and repeated mechanical overload also leads to its
damage (-1).

Traditional technology consists of classic
approaches to agriculture. Moisture accumulation
(-1) and soil fertility (-1) are used as a lossless
reserve and are not aimed at their biological
increase. Seed material (0) and classic sowing
units (0) are not updated and are not improved to
improve their impact on the biological quality of
future products. Crop care (-1) and their
protection, if carried out, is carried out exclusively
with synthetic artificial preparations that only
harm the biological quality of the product. During
direct combining, there is an increased impact on
the grain, which leads to its internal destruction (-
1) and requires artificial drying (-1). During
primary cultivation (-1) and transportation of the
harvested crop (-1), the negative mechanical
impact on the grain increases, which reduces its
biological indicators. In general, traditional
technology, in terms of preserving the biological
component of natural grain, takes last place.

No-Tille (modern). The technology uses the
paradigm of minimal soil cultivation and the use
of mechanization tools that reduce energy
consumption to the minimum possible and is
limited to pre-sowing cultivation, sowing and
harvesting. This technology is based on the
condition of sufficient moisture accumulation (-1)
and sufficient soil fertility (-1), and there are no
ways to restore these reserves, which negatively
affects the prospects for agriculture. The use of
resistant varieties and hybrids allows you to get a
good harvest and conduct research on the
resistance of plants (1) to such vegetation
conditions. The introduction of modern stubble
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seeders and zero-seeding seeders has a positive
effect on the conditions for plant development (1).
Plant care is also carried out using synthetic
preparations (-1). Harvesting (-1) using classical
technologies (-1), primary processing using
artificial dryers (-1) and seed deformation (-1)
during storage and transportation negatively
affect the final product.

No-Tille (biological) is based on classical
biological principles where moisture
accumulation (+1) and soil fertility (+1) are the
main issues in the implementation of such
technology. Despite the long duration of the initial
stages of implementation, the reduction of the
gross harvest in such a technology, the use of
modern varieties (+1) and sowing machines (+1)
increases the biological quality of products. The
use of direct harvesting of grains (-1) with
subsequent artificial drying (-1) with intensive
mechanical impact on the grain (-1) during
primary processing reduces the biological quality
indicators of products.

Biological (PP Agroekologiya) - the
proposed original technology, which has been
implemented and used for several decades. The
accumulation of moisture in the soil is a priority
task in agriculture (+1). The use of exclusively
organic fertilizers solves the problem of
increasing soil fertility (+1) and the use of
mechanical means of mechanization for care (+1)
are positive signs for biological quality indicators.
Classic sowing units perform their functions quite
qualitatively when sowing grain and industrial
crops (0). Combined grain harvesting (+1)
without additional artificial drying (+1) and
transportation (+1) in containers reduces the
mechanical impact on the product and is a positive
sign for the biological indicators of the final
product. The proposed indicators of factor
analysis and their impact on the biological
indicators of the technologies implemented in
Ukraine are presented in Figure 1.
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Figure 1. Signs of the influence of factors on biological indicators of products by agricultural
technologies

The complex indicator (3 E) of the
influence of technology on biological indicators
of products and factors of development of
ecological agriculture is calculated by the
expression:

Y E=Tp+Tppt Tyt Tet+TstFypt+FsetFsy

The best agricultural technology for
obtaining high-quality biological products will be
that which will have the maximum complex
indicator of the impact of technology on
biological characteristics. According to the results
of the analysis, the optimal technology for
obtaining ecological products is the technology
implemented in “PE Agroekologiya”, which has a
complex coefficient value at the level of (+6) and
allows exporting products to the countries of the
European Community as a biologically pure
product.

Conclusions

The analysis of agricultural technologies
for crop production implemented in Ukraine
showed that, due to the global specialization of
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our State in world food production and relatively
large areas of arable land, both well-known
classical technologies and modern ones are used
simultaneously, especially those aimed at
biological agriculture. Over the past few years, the
gross volume of agricultural production has
significantly increased, which has allowed to
increase the export potential of food products in
the world ranking. At the same time, not all
technologies equally affect the ability of soils to
provide a constant increase in yield. Among the
analyzed technologies implemented in Ukraine,
the best for preserving and increasing fertility are
No-till  (biological) and the technology
implemented in the Agroecology PE of Myrhorod
district, Ukraine. Accordingly, in these
agricultural technologies, the main role in
obtaining a stable crop is played by the level of
moisture supply in the soil layer and the level of
increasing soil fertility using biological methods.
The resulting products meet the requirements of
environmental friendliness and are competitive in
the European Community market.



Management Theory and Studies for Rural Business and Infrastructure Development
eISSN 2345-0355. 2026. Vol. 48. No. 2: 194-207
Article DOLI: https://doi.org/10.15544/mts.2026.18

Given that the ecological technology
implemented in the Agroecology PE does not
involve the use of systems for feeding and
protecting plants with preparations of artificial
and synthetic origin, plant and animal products are
desirable in the chain of ecological food products
of most developed countries of the world. More
than 40 years of experience have shown that it is
possible to obtain consistently high yields without
additional capital investments in the purchase of
fertilizers and chemical protection preparations,
etc.

The analysis of the signs of the influence of
factors on the biological indicators of products by
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