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The article examines the feasibility and need for precision farming technologies in the allocation of environmentally stable areas for the production of organic products. These results show that reducing the cost of obtaining a unit of quality agricultural products and reduce the burden on the environment are created and used precision technology system based on agronomic productivity.
To achieve the objective should be clearly set criteria and standards for environmental areas, including not only the characteristics of the soil, but also human impact. The combination of new scientific technologies and the latest developments in the agricultural sector to develop a system enables precise production as a system of process improvement and crop farming, whose main task is the selection of environmentally sustainable raw material zones for the production of organic products.
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Formulation of the problem. The concept of site-specific management of agricultural areas is the practice of precision agriculture, based on the optimal use of resources to improve soil fertility. At the same time, decisions can be made both for reacting and correcting time changes within the growing season, and for increasing the efficiency of production in general [4, 3, 1].

Analysis of recent research and publications. The society at all times faced the problem of rational use of natural resources, including land, the solution of which would be able to maximally satisfy the material and spiritual needs of mankind. Modern use of land resources doesn’t meet the requirements of rational nature management. The ecologically acceptable ratio of plots of arable land, natural forage lands, forest plantations has been violated, which negatively affects the stability of agro-landscapes [5]. Therefore, precision farming systems are increasingly recognized and disseminated in the study of agricultural areas. They are based on a new view on agriculture, in which a field that is heterogeneous in terms of terrain, soil cover, and agrochemical content requires the application of individual agrotechnologies at each site [2].

The introduction of technological and technical novelty in agricultural production should be carried out by systematic analysis of technological processes with the determination of their economic efficiency [6].

Tactics and strategy of agrotechnologies of precise production, determination of optimal norm of nutrients in soil for optimal growth and development of plants at all stages of vegetation are based on the concept that the agrochemical composition of the soil is an indicator of its fertility and needs priority attention [5].

The technology of precision farming in the allocation of environmentally sound raw material zones should include the following steps:

- creation of electronic field maps;

- creation of fields database (area, yield, agrochemical and agro-physical properties (actual and normative), level of plants development);

- analysis in the software and presentation of visual forms for decision making;

- submission of commands from accepted decisions on chip cards, which are loaded into technical devices for agricultural agrats for differentiated treatment of plants [2].

To work on precision farming technology, it is necessary to conduct an agricultural land management system in an agrarian enterprise; to select crop rotation areas for the application of precision agriculture systems, as those that are most intensively used; to split fields into workspaces – areas of the correct form, of the same size, convenient for cultivating units having their own numbers and are considered to be homogeneous elementary plots with a spatial reference to the area; to select soil samples with a spatial reference to the area; determine the nutrient content for each unit of management and develop a map of the distribution of agrochemical indicators; process, analyze with the help of software and draw up a technological map of differentiated fertilizer application [2, 6].

The basis of precise technology constrains its essence to managing timely interference into crop production in order to make this management more manageable.

The purpose of the research is to develop a strategy of integrated land management with the use of information technologies aimed at improving production and minimizing environmental impacts and the allocation of environmentally sound areas for organic production.

The task of agrotechnologies of precise production is to obtain high yields of agricultural crops with minimum costs for increasing soil fertility, protecting plants from weeds, diseases and pests, and fertilizing plants with fertilizers.

Research results. Precise technology systems are increasingly recognized and widely disseminated in Ukraine. Their goal is to increase the production of quality agricultural products and preserve the environment.

Systems of precision technologies used in agricultural production, have a several components, including the subsystems of precision farming and precise crop production.

Information on precision technology is the most valuable resource of the farmer, since it is important at all stages of agricultural production. Its components are cultures characteristic; agrophysical and agrochemical properties of the soil; species composition of harmful objects of agrophytocenosis; fertilizer requirements; productivity, etc.

Currently, the world is rapidly developing new technologies: computer programs, including spreadsheets, databases, geographic electronic systems and other types of software applications, have been developed. The Global Positioning System (GPS) allows you to define a specific place on the field to within a few centimeters.

There are many special sensors that can display the state and characteristics of the soil, the state of crops, the process of harvesting, giving out the data used for correction or control of a particular operation.

The tasks of these subsystems of precision agriculture are monitoring and control of the use of technology (GPS, GLONASS); automatic monitoring of yield and mapping of field yields; drawing up of ground maps using automatic soil samplers; the ability to make the necessary amount of fertilizer, seeds on different parts of the same field; monitoring of processes dynamics on the basis of accumulation, preservation and visualization of the collected data; tracking changes in the state of fields and crops at different site which helping to determine the sequence of their cultivation; multi-factor analysis and visualization of collected data, etc. The scheme of functioning of precise production systems shows in picture, namely:

the subsystem of precision farming, from our point of view, includes:

- organization of initial registration of actually used arable land using GPS-technologies and high-precision navigation devices, field certification, electronic field maps, agronomic accounting for each field and workspace;

- agrochemical survey of fields with the help of automatic soil samplers and spectrometric laboratory analysis;

- land monitoring (current, annual, accounting for changes in the size of land use and the structure of crops).

The subsystem of precise plant growing includes:

- drafting of the land management project of the enterprise (selection of crop rotation areas under the use of organic technologies for growing crops, placing feed and special crop rotation);

- optimization of fertilizer system for planned yield on the basis of study of agrochemical properties of soils.
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Scheme of operation of subsystems of precise production

[author's development based on sources 4, 6]

Differentiated (relative developed ground map and location on the ground) standard of nutrients introduced depending on the biological requirements of agricultural crops obtained on the basis of the results of field and laboratory surveys and data calculation. Thus, optimization of crop nutrition and equalization of crop yields according to different parts of the field is achieved. This ensures the economy of fertilizers, increase the yield and quality of agricultural products, and also creates conditions for the preservation of the environment. In addition, reducing anthropogenic loading on agrobiocenoses increases its stability, allowing for an additional increase in yields due to biological factors.

Conclusion. A comprehensive approach to precision farming technologies should cover all phases of agricultural production, from planning to post-harvest cultivation. Data collection, processing, management and technology of agricultural activities promote its efficiency, product quality, rational use of plant protection and fertilizers, saving energy resources and protecting the environment from technogenic impacts.

The economic justification for the use of precise technologies are: the full using of plant potential; saving of protection means and fertilizers; saving on reducing the number of samples during the point agrochemical analysis of the soil; saving on seed costs. These indicators make it possible not only to redeem the purchase of GPS-devices during 2–3 years, but also to obtain significant increases in the yield of high quality agricultural crops.
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Physiological state of plants (indicator of conformity to normal growth and development)





Express-diagnostics of soil and plant condition for agro-ecological monitoring, automated system of precise control of technological processes
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