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One of the urgent tasks of modern agricultural production is the problem of further development of
agricultural production on an innovative platform. This will increase labor productivity, save
resources, reduce costs, reduce production costs, increase production efficiency and ensure food
security of Ukraine, which is one of the largest producers and exporters of wheat, corn, and barley in
the world. One of such technologies that can ensure high profitability of agricultural production is the
precision farming system.

The concept of precision farming is based on the spatial heterogeneity of soil characteristics (relief,
soil-forming rocks, snow cover, influence of ground and rainwater, diversity of vegetation cover, the
impact of wildlife and human activities, etc.) within one field followed by differential compensation
of these differences within one field.

One of the key elements of the introduction of precision farming technologies is a differentiated
approach to conducting all agricultural operations in the field. At the same time, savings of fuels and
lubricants, consumption of seed material, fertilizers, plant protection products, water, the machine and
tractor park of the enterprise is more effectively used, and the impact of agriculture on the natural
environment is mitigated.

The purpose of the research is the technology of precision farming in general, and variable rate
seeding (Variable Rate Seeding, VRS) in particular, which allow you to correctly and precisely
regulate the rate of sowing agricultural crops, applying fertilizers, plant protection products, irrigation
in accordance with the properties of the soil, relief, meteorological conditions and a number of other
factors. This allows to optimize the use of agricultural resources for each section of the field and
improve plant productivity based on data on soil structure, pH, nutrient elements and yield maps.
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Introduction

To enhance the competitiveness of Ukraine's agro-industrial complex (AIC), the implementation of
innovative technologies is necessary. The widespread adoption of these technologies in all areas of
agricultural enterprises enables increased labor productivity, savings in various resources, contributes
to cost reduction, and lowers the cost of agricultural and food products, while increasing production
volumes and efficiency, both for the needs of Ukraine's food security and for export growth.

The transition to differential precision land use technologies is an innovative approach to land use,
based on crop productivity management that takes into account the spatial-temporal variability of the
plant environment. Within the paradigm of precision agriculture, it becomes possible to deeply
integrate the latest advances in information and geoinformation technologies, remote sensing,
artificial analysis, and big data into crop production.

Method

One of the urgent problems of today is the problem of modernization of agricultural production. The
transition to differential technologies of precision land use is an innovative approach in land use,
which is based on the management of crop productivity, which takes into account the spatial and
temporal variability of the habitat of plants.

Agriculture in Ukraine is one of the key sectors of the economy, which provides the population with
food and serves as a source of raw materials for many industries. Ukraine has a considerable potential
of land resources, however, their utilization efficiency is characterized by a rather low level.
According to the director of the National Scientific Center "Institute of Agriculture NAAS" V.
Kaminsky, out of 60.3 million hectares of land, 71% (41.8 million hectares) are agricultural land,
including 33.19 million hectares of arable land (55%), 7.63 million hectares of fodder lands,
meadows, and pastures (12.6%). At the same time, the efficiency of agricultural land use in Ukraine is
significantly lower than the average in Europe.
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Figure 1. Negative and crisis trends in the agricultural sector of Ukraine

For example, if a small area of 0.5 ha is marked on a separate section of a 25-hectare field with an
insufficient amount of nutrients, then it is not advisable to apply fertilizers and introduce additional
watering sessions for the entire field - you just need to treat the problem area. This will save fertilizers
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and PMM, reduce wages and depreciation of equipment, and save time for the equipment and its crew
to perform other work.

The above testifies to the urgent need to introduce precision farming into the agrarian sphere of
Ukraine. An additional effect can be achieved through the introduction of adjacent additional
(adjacent) technologies for increasing the efficiency of modern agriculture, presented in fig. 2.
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Figure 2. Additional technologies for improving the efficiency of modern agriculture

The complex of technologies used in precision agriculture is presented in fig. 3. At the same time, it is
possible to use both the entire complex of technologies and its individual components.
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Fig. 3. Complex of technologies used in precision agriculture.

At the same time, savings in fuel and lubricants, costs of seed material, fertilizers, plant protection
products (PPP), water are realized, the machine and tractor park of the enterprise is used more
efficiently, and the impact of agriculture on the natural environment is mitigated.

- 1 28000
2 30000
3 34 000
4 32 000
5 31000

Figure 4. An example of a task card
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The number of prescription columns can be different (their number and name is set by the user). For
each zone, you can also choose higher or lower seeding rates, several different types of hybrids,
simultaneous fertilization, etc. There are currently many applications for creating such maps, but the
most popular are FieldView from Climate, Farm Works from Trimble, SMS from AG Leader, and
other GIS programs such as QGIS.

The agrochemical survey of fields in the Chernihiv region in 2019, which was carried out on the fields
of the Astarta-Kyiv agro-industrial holding, is presented in fig. 5.

Figure 5. Scheme of the fields of the Chernihiv region on which the agrochemical survey took place
in 2019

The acidity map presented in fig. 6, the content of mobile phosphorus in fig. 7 exchangeable
potassium in fig. 8, cartogram of humus in fig. 9, are used to calculate doses of meliorants and
fertilizers.

Figure 6. Field acidity map

& 1,'

Figure 8. Map of potassium exchange Figure 9. Map of humus

The conducted agrochemical surveys serve as the basis for further differential application of fertilizers
and seeds.

Conclusions

The use of precision farming technologies allows you to significantly increase the yield of crops and
significantly save resources.

By overlaying the created electronic map layers, you can get an electronic map of agro-ecological
groups and land types, where each contour will contain attributive information on the agro-ecological
parameters of the land.

Later, by overlaying the obtained maps, crop rotation fields are formed, which are distinguished
within agro-ecological land types, and areas on these fields that differ in certain agro-ecological
parameters and require special measures.

Further planning involves the development of crop rotation systems, changes in pastures, soil
treatment systems, the introduction of fertilizers, the application of MTA, the development of
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agricultural technology packages for various levels of intensification (extensive, normal, intensive,
precise), the development of an electronic book of the history of fields.
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