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Realities of the Use of Information Systems and Technologies in the Oilseed Cultivation in Ukraine

Abstract. Introduction: At the beginning of the XXI century, when it is impossible to determine the volume of existing
information and control all information flows, it is impossible to do without information technology, which took its place in almost
all spheres of human life. The term "information technology" means a set of tools and methods of information processes, including
the receipt, processing, storage, transmission of information using technical and software tools. It is also evident that the use of
information technology increases the productivity and efficiency of managerial work, allowing many new tasks to be solved.

The use of information technology increases productivity and in this process, many tasks are solved. Information
technologies allow storing a huge amount of data, to analyze it and based on the obtained results, to offer the solution of tasks that
would minimize costs and maximize profits of agricultural enterprises. The use of information technologies will significantly
improve the system of information support of the agro-industrial complex of Ukraine, which will be accompanied by an increase in
the competitiveness of domestic agricultural production while expanding the foreign market of oilseed processing products.

Purpose: To consider the prospects of the introduction of information technologies in agricultural enterprises of Ukraine
specialized in the cultivation of basic oilseeds.

Results: The analysis of the market of the main oilseeds in the context of the regions of Ukraine was treated. The dynamics
of production, area structure, and yield of the main oilseeds in Ukraine have been established. The export potential of oilseeds and
their processing products has been determined. The ways of increasing the production of oilseeds based on the increase of their
yield and bringing it to the world average are analyzed.

The article discusses the principles of natural agro-production that rely on an automated decision support system. There
was analyzed geoinformation technology, which is based on precision agriculture. Information technologies used for sunflower,
winter rape, and colza and soybean cultivation are considered. The newest information technologies for effective management of
agricultural enterprises of Ukraine are offered. John Deere's major software products have been researched, as their technology
accounts for about 30% of all agrarian technology available.

Conclusions: Analyzing the data of the State Statistics Committee of Ukraine, the tendency of increasing acreage under
oilseeds during 2014-2018 was revealed. This is due to the steady increase in demand for oil products in the world market. Due to
the rather low yield of oilseeds, Ukraine loses about 15% of its yields on average. To increase yields without adversely affecting the
environmental quality of products and environmental degradation, the latest information technologies should be introduced into
agricultural production. The introduction of DSS will synthesize unique agricultural technologies that will optimize the process of
growing oilseeds. The implementation of GPS monitoring in agricultural production will lead to complete control over the condition
and use of agricultural machinery, which will result in savings of 20-30% of fuel and lubricants and increase of yield by an average
of 10%.
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Ipamko L. 1., crapmmii Bukiaagad kadenpu IHdopmauiiHux cucrteM i TexHosorid /JlHimpoBchbKOro
JepKaBHOTO arpapHO-eKOHOMIYHOI'0 yHIBEpCUTETY

Peatii BukopucraHHs iHpopMaLiiHUX CUCTEM i TEXHOJIOTiH
NpPH BUPOLIYBaHHI OJIIHHUX KyJbTYP B YKpaiHi

Ha nouamky XXI cmoaimms, koau susHayumu o6'emu icHyrouoi iHgopmayii i koHmpoatroeamu yci iHgpopmayitii
NOMOoKU HeMOCAUBO, 8lice He MOXCHA 06ilimucs 6e3 iHpopMayiliHux mexHo102il, sIKi 3atlHAAU CBO€E Micye NPaAKMUYHO 8 YCiX
cpepax scumms AwduHu. [1i0 noHsmmsam «iHgopmayiiiHi mexHos02il» posymitomb cyKynHicmb 3acobie i Memodie
iHopmayiliHux npoyecis, 30kpema ompuMaHHs, 06pobKu, 36epicaHHs, nepedayi iHpopmayii 3 UKOPUCMAHHAM MEXHIYHUX |
npozpamHux 3aco6ie. OueguUdHUM MAKOXC € me, WO 3acMocy8aHHs IH@opmayiliHux mexHoo2ill nidsuwye npodykmusHicme i
epekmusHicmb ynpasaiHcbKoi npayi, 00360451104U NO-HOBOMY 8upiulyeamu 6a2amo 3a80aHb.

IIposedeHo aHai3 PUHKY OCHOBHUX OJIlIHUX KyAbmyp 6 po3pi3i pezioHis YkpaiHu. BcmaHo8/4eHO OUHAMIKY
8UPO6GHUYMEa, cCMpyKmypy n/aoW ma ypoxcatiiHocmi 0CHO8HUX 0iliHUX Kyabmyp 8 YkpaiHi. BusHaueHo ekcnopmHuii nomeHyian
01lIHUX pocauH ma npodykmie ix nepepobku. [lpoaHanizo8aHo wasxu nidsuweHHs1 8UPOGHUYMBA OAIUHUX KYAbMYp HA OCHOS8I
36i1bWeHHs ix eposcatinocmi ma dogedeHHs if 0o cepedHix c8imogux NnokasHuKie.

B cmammi po3aasitHymo npuHyunu npupodHo20 azposupobHUYmaea, sIKki Cnuparomscsi Ha Aa8MoMamu308aHy cucmemy
nidmpumku npuiiHamms piweHs. I[IpoaHanizosaHo 2eoingopmayilini mexHoa02ii Ha AKI cnupaemvcss moyHe 3em/1epobcmeo.
PozenssHymi iHgpopmayitiHi mexHo02il wo 3acmocosyromucsl npu 8UPOWYBAHHSI COHSAWHUKY, PInNaKy 03umo20 i Ko1b3u ma coi.
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3anponoHosaHi HosimHi iHpopmayilii mexHoo2ii 0451 epekmueHo20 ynpasaiHHs azpapHumu nidnpuemcmeamu YKpaiHu.
Hocaidsiceno ocHosHi npoepamui npodykmu komnauii John Deere, ockinbku ix mexHika 3aiimae 6ausvko 30 % 8i0 yciei mexHiku
HasigHoi 8 po3nopsidixceHHi azpapiis. Yepes documb HU3bKUll pigeHb 8podcaliHocmi oailiHux Kyabmyp YkpaiHa 6 cepedHboMy
empauvae 6au3bko 15% eposcais. [as nidsuweHHs 8poxcatiHocmi 6e3 He2amu8HO20 8NAUBY HA eK0102i4HY sikicmb npodykyii ma
nozipuwleHHss CMaHy HABKOAUWHBLO20 cepedoguwja caid enposadicysamu 6 azpapHe 8UPO6HUYMEOo HoeimHI iHPopmayilini
mexHoso2ii. Bnpoeadscenus CIIIIP do3goaumb cuHmesysamu yHiKaabHI azpomexHoo02ii, 1ki 00380451mb onmumizygamu npoyec
BUPOWYBAHHS 0IHUX Kya1bmyp. BnpoeadicenHs e aepapHomy supobHuymei GPS moHimopuHzy npusede 00 N08HO20 KOHMPOHO
30 CMAaHOM Ma 8UKOPUCMAHHSIM CiAbCbK020CN00apcbKoi mexHiku, ujo npusede 0o ekoHoMii Ha 20-30% naausHo-macmuabHUX
Mmamepiaaie ma 36i1bweHHs 8poxcailiHocmi 8 cepedHbomy Ha 10%.
Kamwwuosi cnroea: inpopmayis; iHpopmayiiini mexHo02il; azpapHe 8upo6HUYMBO; 0iliHI Kyabmypu.

Formulation of the problem. The practical solution of
the problems related to the need to ensure the effective
functioning of the agricultural enterprise depends first of
all on the degree of mastering of methods of information
and strategic information in the management of the
agricultural activity. Based on strategic information
management decisions are made, which determine the
original plan of development and effective functioning of
the agricultural enterprise. World practice indicates that
2/3 of the increase in agricultural production is related to
the introduction of the latest advanced information
technologies. Today, the innovative potential of Ukraine's
agro-industrial complex is used within 4-5%, compared to
50% in the USA, so the aspects of the comprehensive
introduction of information technologies in the
agricultural production of Ukraine need further research.

Analysis of recent research and publications.
Problems and aspects of the introduction of information
technologies in agricultural production of Ukraine were
explored by agrarian economists such as N. Vasiliev [1,4],
O. Datsiy [5], M. Kropyvko [10], P. Sabluk [16] and others.
I. Devets [6], V. Babenko [3] and others have devoted their
attention to identifying problems of using information

technologies in the activities of agricultural enterprises of
Ukraine. At the same time, the issue of introduction of
information technologies into the activities of agricultural
enterprises of Ukraine, which specialize in the cultivation
of sunflower, rapeseed, and soybeans, requires further
research.

Formulation of research goals. To consider the
prospects of the introduction of information technologies
in agricultural enterprises of Ukraine specialized in the
cultivation of basic oilseeds.

Presentation of the main research material. Demand
for oil products has increased significantly in recent
decades. Ukraine has a leading position in the world in the
export of oilseeds and their products. According to the
National Science Center of the Institute of Agrarian
Economics, in January-September 2018, Ukraine exported
oilseeds for about UAH 37813 million, which is 3% more
than in the corresponding period of 2017. Rape is the
leading exporter of this group. It exported 1.7 million tons
worth about UAH 19711 million. Exports of more than 1.5
million tons of soybeans brought in about
UAH 16944 million. Agrarians also exported 25.000 tons
of sunflower seeds for about UAH 367 million [11].

Table 1 Dynamics of the structure of acreage of the main oilseeds of Ukraine, thousand hectares

Sown area of Year
the 2014 2015 2016 2017 2018
Sunflower 5257 5105 6073 6034 6058
Rapeseed 1806 682 455 789 1042
and colza
Soybean 882 2158 1869 2000 1709

Source: Compiled by the State Statistics Service of Ukraine [11]

The analysis of the structure of sown areas during
2014-2018 revealed an increase in the areas of sunflower,
winter rape, and colza. Thus, in 2014, the sunflower area
amounted to 5257 thousand hectares, rapeseed, and
colza — 1806 thousand hectares, soybeans — 882 thousand
hectares, and in 2018 they amounted to 6058 thousand
hectares, 1042 thousand hectares and 1709 thousand
hectares, respectively. Sunflower crops increased
1.1 times, soybeans 1.9 times. This increase is driven by a
steady increase in demand for processing products from
these crops. The area under rapeseed and colza has
decreased by 764 thousand hectares, which is caused by
the peculiarities of agro-technological methods of
cultivation of this crop and a record fall in world prices for
these products.

In the analysis of the structure of sown areas in the
context of the regions of Ukraine, the leaders in the
production of basic oilseeds in 2018 were: by sunflower -
Dnipropetrovs’k region (592.7 thousand hectares),
rapeseed and colza - Odessa region (150.5 thousand
hectares) and Poltava region on soybeans
(178.5 thousand ha). Dnipropetrovs’k region in the rating
of regions of Ukraine among the producers of oilseeds by
area of sowing in 2018 took 1 position on sunflower
(592,7 thousand hectares), 2 positions on winter rape and
colza (86.5 thousand hectares) and only 22 positions on
soybean (3, 5 thousand ha).

Analyzing the production of basic oilseeds in Ukraine,
we can conclude that the volume of sunflower production
in 2018 increased by 1.3 times in comparison with 2014,
winter rapeseed and colza by 1.2 times, soybeans by 1.1
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times and amount to 14165,.1 thousand tons,
2750.6 thousand tons and 4460.7 thousand tons
respectively. In particular, in terms of individual regions of
Ukraine in 2014, the leaders were: Kirovograd region for
the production of sunflower with 1165.5 thousand tons
with a yield of 21.4 centners / ha, Odessa region in the
production of winter rape and colza with 251.7 thousand
tons with a yield of 20.9 ¢ / ha and the Kiev region for the
production of soybeans with 414.9 thousand tons with a
yield of 21.9c / ha. The best yields in 2014 were: for
sunflower in Cherkasy region - 28.8 ¢ / ha, for rapeseed in
Rivne region - 34.8 c / ha and for soybeans in Trans
Carpathian region - 39.8c / ha. In 2014, the
Dnipropetrovsk region ranked 3rd in sunflower rank, 9th
in winter rape and colza, and only 22 in soybean. In 2015,
the Dnipropetrovsk region took the lead on sunflower
production with 11.98 thousand tons of harvested yield
with a yield of 22.4 ¢ / ha. The Khmelnytsky region was the
leader in the production of winter rape and colza with
223.5 thousand tons with a yield of 32.8 centners/ha and
on soybeans - 497.3 thousand tons with a yield of
18.7 centners/ha. Dnipropetrovs’k region took the
production of winter and colza rape and soybeans 9 and
22 positions respectively. In the production of basic
oilseeds in 2016 the leaders were: Kharkiv region with
1352.2 thousand tons with a yield of 27.8 centners / ha on
sunflower, Khmelnytsky region with 124.1 thousand tons
with a yield of 27.1 centners / ha on winter rape and colza,
Poltava region with 496 thousand tons with a yield of 23.8
¢ / ha on soybeans. The Dnipropetrovs’k region occupied
3, 6 and 22 positions on sunflower, winter rape and colza,
as well as soybeans, respectively. Analyzing the statistical
data for 2017, it was found that Dnipropetrovs’k oblast
took the lead among the regions of Ukraine in the
production of sunflower with 1202.8 thousand tons with
a yield of 19.2 ¢ / ha, on winter rape and colza the first
place was taken by the Odessa region with 260.9
thousand tons with a yield of 23.4 ¢ / ha, soybeans -
Khmelnytsky region with 471.9 thousand tons with a yield
of 24.7 ¢ / ha. For the production of winter rape and colza
and soybeans, Dnipropetrovs’k region took the 7th and
2nd positions, respectively. The year 2018 is marked by a
dramatic change in leaders in oilseed production. The first
place in the production of sunflower took the Kharkiv
region with 1468.2 thousand tons with a yield of 27.8 ¢ /
ha, on winter rape and colza - Vinnytsia region with
240.5 thousand tons with a yield of 30.6 ¢ / ha and on
soybeans - Poltava area with 409.5 thousand tons of yield
of 22.9 ¢ / ha. The Dnipropetrovs’k region traditionally
holds the 3rd position on sunflower, the 6th position on
winter rapeseed and colza and the 22nd position on
soybeans. Such steadily low soybean production figures in
Dnipropetrovs’k region are related to the soil and climatic
conditions of the region. Our region is not included in the
soybean belt of the Forest Steppe of Ukraine. Most of the
region belongs to the steppe zone, which reduces the
possibility of soybean cultivation [11, 17, p. 363].

In 2014, the levels of marketability and profitability
were 76 and 36.5%, respectively. In 2015, the level of
profitability reached 80.5%, which was made possible by
the level of marketability of 74% and the increase in the
price of sunflower seeds (market value of 11.18 million
tons amounted to 84.65 billion UAH, the cost of growing
29.98 billion UAH). In 2017, the level of profitability
decreased to 41.3% (at a market value of seeds of
106 billion UAH), this fact was associated with a fall in the
level of marketability to 61% and an increase in the cost of
cultivation (more than 50 billion UAH). In 2014, at a
market level of 63%, the profitability level of soybean
production was 34.5%, which was due to higher purchase
prices in the market that were 1.62 times higher than the
costs incurred. This positive trend was observed in 2015
as well - the profitability level reached 38.6% with the
market level of 89% (costs were 67% of the selling price).
The best performance was achieved in 2016 - the
profitability level reached 52% with the market level
reduced to 67%. In 2017, there was a significant decrease
in the level of profitability, which amounted to 28.8%. In
2014, the profitability of rapeseed and colza cultivation
was 29.2%, while the marketability of 87%. In the period
2015-2017, the level of profitability fluctuated in the
range of 43.6-45% at the level of marketability of 87-90%.
This tendency was achieved due to the annual increase in
the purchase price [9].

According to the data of the United Nations Food and
Agriculture Organization (FAQ) in 2017, the average yield
among the world leaders of agricultural production is
21.1 ¢/ hain sunflower seeds, in rape - 24.7 ¢ / ha and in
soybeans - 27.6 ¢ / ha. The corresponding indicators for
Ukraine for 2017 are respectively 20.2 ¢ / ha, 27.9c / ha
and 19.7 c / ha [14]. Due to the rather low level of yield,
Ukraine on average loses about 15% of yields [18, p.117].

Increasing the productivity of oilseeds in Ukraine is
carried out by the application of a large number of organic
and mineral fertilizers, the use of pesticides and
herbicides, the complex structure of complex
mechanization, intensive technologies, cultivation of high-
yielding varieties of crops and more. However, these
methods of increasing yields can adversely affect the
ecological quality of the cultivated produce and impair the
overall state of the environment [7].

According to the co-founder of the All-Ukrainian public
organization "Organic Farming Club" M. Trofymenko the
main component of natural agro-production should be all
operations of cultivation of the soil with the achievement
of the maximum effect of soil restoration. The process of
generating agro-technological solutions in agronomy
involves the collection of heterogeneous data and
knowledge, their analysis and formalization, as well as
obtaining based on the accumulated information of agro-
technological differentiated decisions, including the
implementation of agro-techniques. It is the synthesis of
optimal agro-technology that is the main goal of the
decision support system (DSS). Decision Support Systems
(DSS) refers to a new generation of information systems
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whose primary purpose is to provide computer-aided
decision-making on poorly-structured and unstructured
organizational management issues at various stages of
decision-making. Different methods are used to analyze
and develop proposals in the DSS. These can be:
information search, data mining, database searching,
simulation modeling, situational analysis, etc. [15, p.125]

In the framework of the introduction of information
technologies in the agricultural production of Ukraine
based on the Kyiv Institute of Cybernetics V. Glushkov
developed specialized DSS "Agrotech" and "Zootech".
AgroTech SPD provides a methodology that allows
identifying the model clearly, determining its priority
interactions with other models, types, and extent of the
impact, all possible cases of activation of the model. This
DSS includes more than 280 tables of economic and
market relations, farming systems, cartography, process
management, the environment and more. The easiest
way to predict different moments of a management

process is to use application software, namely
spreadsheet processors. [8, p. 23].
Automation, complex mechanization, and

development of information technologies, which allow
receiving from each unit of used resources more quality
and variety of high-quality foodstuffs - is the most
effective way of development of the agro-industrial
complex. The use of the latest information technologies
enables the sustainable development of agriculture.
Named "precision farming", this management system is
based on the latest developments in global positioning
systems (GPS) and geo-information technology. To
implement precision farming technology requires modern
on-board computer-controlled agricultural machinery,
technical tools - automatic samplers, various sensing and
measuring complexes, automatic harvesting machines,
remote sensing devices, as well as multifunctional
software that allows for optimal reception decision when
managing an agricultural enterprise [2, p. 148].

The global positioning system is based on the
radiolocation system using the signals of the navigation
satellites. The introduction of GPS monitoring system in
the agricultural production of Ukraine makes it possible to
eliminate the inappropriate use of agricultural machinery,
will allow controlling the state of the equipment in real-
time, which allows reducing downtime for ongoing
repairs, accurately record the treated area and fuel costs,
etc. According to various experts and some calculations,
the savings of fuel and lubricants when equipping the
tractor fleet with satellite monitoring systems reaches 20-
30%.

One example of GPS monitoring is the Teletrack-AGRO
agricultural transport control system, which can be
integrated with accounting software. This system allows
reducing fuel and lubricant costs and depreciation costs,
to minimize losses during harvesting and transportation,
to obtain reliable data on performed agricultural
operations and to increase efficiency in growing oilseeds

due to optimal planning of agricultural machinery
movement.

About 30% of agricultural enterprises in Ukraine own
by John Deere machinery. This company has developed a
series of i-solutions consisting of a set of integrated
electronic control systems to maintain a high level of
efficiency of agricultural work in the automatic mode. All
i-solution components are integrated into a single
GreenStar system and work with both the StarFire 3000
receiver and the GreenStar system displays to allow full
monitoring and control of all i-components. Examples of
these solutions include: Parallel Tracking - a satellite
parallel driving system, AutoTrac - a hands-free satellite
automatic control system, iTECPro - a system that not only
automates straight field passes, but also automates
reversals, HarvestMonitor - crop mapping system,
FieldDoc - a system that will automatically record data on
all field operations and others. Particular attention should
be paid to the JDLink system, which allows the integrated
processing of accepted data on the state of agricultural
machinery. This system allows obtaining information on
the location of technology, technological operations (per
minute), monitoring and safety system messages and data
on the operating parameters of the machine, such as fuel
consumption, downtime, and relocations [14]. The use of
machinery with controls of precision farming will increase
the yield of oilseed crops by an average of 10%.

Today, geoinformation technologies in Ukraine are still
considered innovative. It is promising to develop software
for transparency of land cadastre, implementation of
precision farming practices with the wuse of
geoinformation systems, the use of unmanned aerial
vehicles, raising the level of knowledge of agrarians in IT-
innovation issues, development of the internal technology
market in the agro-industrial complex. Geoinformation
system (GIS), integrated in the DSS, allows to analyze and
visualize the reference data related to coordinates using
GPS receivers (field contours, distribution of maps by
agrochemical, agro-physical and agronomic parameters,
field history, yield of maps, etc.), as well as to create card
files for agricultural machinery equipped with on-board
computers and GPS receivers, to differentiate agricultural
operations, taking into account the location of machinery
on the field.

The Research Institute of Engineering, Energy, and
Informatics of AIC has presented in 2016 the project
"Creation of geoinformation decision support services in
the agrarian and industrial complex for state and local
authorities" (supervisor - V. Khilenko). It elaborates
approaches to the classification of crops and the
estimation of acreage based on satellite images, as well as
the implementation of the proposed approaches using
modern GIS platforms in the form of geoservice on the
NULES portal of Ukraine (geoport.nubip.edu.ua). The
results of the study allow monitoring of land and acreage
at different levels.

Conclusion. The use of information technology
increases the productivity and efficiency of managerial
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work, allowing many new tasks to be solved. Information
technologies allow storing a huge amount of data, to
analyze it and based on the obtained results, to offer the
solution of tasks that would minimize costs and maximize
profits of agricultural enterprises. The use of information
technologies will significantly improve the system of
information support of the agro-industrial complex of

Ukraine, which will be accompanied by an increase in the
competitiveness of domestic agricultural production while
expanding the foreign market of oilseed processing
products. Future research will consider the use of the
latest information technology for the automation of farm
management in Ukraine.
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