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Abstract: Organic farming is a promising area for agricultural production,
with environmentally safe and rational land use. The aim of sustainable land
management is to optimize the activities of agricultural workers to improve the
environmental, economic and social dynamics of agricultural sector development by
maintaining and improving the quality of soils and consumption products.

Development of ecologically safe land use with the use of geoinformation
technologies is possible due to the creation of a database of enterprises engaged in
organic farming, which will provide information not only about the state of land
resources, but also about the main causes of soil quality deterioration based on
agrochemical indicators.

Due to the nature and complexity of land issues, geoinformation systems help
solve land management issues and analyze the agri-environmental status of
territories. At the same time, this spatial stratification contributes to the involvement
of farmers and local governments in the overall process of improving agriculture and
environmental management. Geoinformation systems in agrochemical certification
are focused on preventive maintenance, not rehabilitation, and provide methodology
and approach to integrate socio-economic, biological and biochemical information
needed to improve green land use strategies.

The novelty of this study is to improve the processes of providing landowners
with information on soils by creating and filling up a registration database for
agricultural enterprises engaged in organic farming based on agrochemical
certification.

Keywords: ecological safety, land management, agroecological zones,
geoinformation systems.

Topicality. The Strategy for the Development of Ukraine's Environmental
Policy in 2020 envisages the development of a state environmental monitoring

system. The demand for environmentally friendly food is increasing every year and
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organic farming is becoming more and more popular. Provision of food for the
population is an economic, environmental and social problem of society.

Nowadays, in order to prevent anthropogenic load on agricultural land, it is
very important to introduce land use types of environmental orientation such as
"rational”, ‘“effective”, "optimal”, "sustainable”, "environmentally balanced",
"environmentally balanced", "environmentally balanced" , etc. At the same time, the
types of land use described should not only be different in name, but also be judged
by a set of indicators to which agrochemicals belong.

Agrochemical certification helps to monitor the condition of soils on
agricultural lands. This is done in order to detect changes in the state of the land in a
timely manner, evaluate them, prevent negative processes and eliminate their
consequences. Such passports include initial and current levels of soil nutrient supply
and contamination levels.

In order to arrange environmentally safe land use, many different data have to
be taken into account. agrochemical characteristics of soils, their state of
contamination with toxic substances and radionuclides, etc. This defines the need for
a tool that allows you to collect, manage, analyze, report and transmit data both
descriptively and spatially. Geoinformation technology is such a tool.

Analysis of recent research and publications. Studies of environmentally
friendly agricultural land use have been covered in the works of such authors as
Makarenko N.A., Dobryak D.S., Razumny I|.A., Bondar V.l., Budyak V.M.,
Gunko L.A., Sohnych A.Y., Bulygin S.Y., Degtyarev V.V., Tarariko 0O.G.,
Demidov O.A. and others. Questions of efficiency of application of geoinformation
systems in the rational organization of agricultural land territory were studied by such
scientists as Vinogradov B.V., Dovgy S.0., Kohan S.S., Moskalenko A.A.
Vostokov A.B., Drozdovsky O.P. An analysis of the latest scientific publications and
research in the field of environmentally friendly land use shows the importance of

improving the information base used in conducting agrochemical certification.



The aim of the study. To substantiate theoretical principles of agrochemical
certification of agricultural land, as a necessary informative component of
environmentally friendly land use.

Materials and methods of research. The object of the study is the
agrochemical certification of agricultural land. Since the relationship between soil
and soil cover with other sciences and different aspects of society is very
interconnected, the objectives of the study included: investigating the impact of
agrochemical certification on the creation of ecologically safe areas suitable for
growing organic crop production; simplification of the system of analysis of
agrochemical indicators for the use of geoinformation technologies; the needs of the
population and the urgency of introducing organic farming; development of
agricultural soil cartograms based on agrochemical certification.

The agrochemical certification of the land plot is the result of the monitoring
of agricultural land, which is the result of state control over the quality of agricultural
land: changes in fertility rates, degree of soil contamination and rational use of
agricultural land. According to the purpose and task of agrochemical certification,
methods of its research are divided into three groups: laboratory, physiological-
agrochemical and field experiments, which are mutually complementary. Recent
advances in science and technology, especially in the field of information technology,
allow us to reach a new level of soil survey.

For agrochemical testing, Earth's remote sensing data, GPS, GLONASS
receivers and automatic samplers are used. The use of modern geoinformation
technologies allows to obtain maps of the spatial distribution of agrochemical indices
within each field.

Results of the study and their discussion. During the creation of the
registration base of agricultural enterprises engaged in growing organic crop
production, the data of LLC "SAD" and LLC "Knyazhytske" in the territory of Kyiv
region, Brovarsky district were used. It has been determined that consumers are
interested in open access to an interactive map with indicators of soil quality and

fertility of agricultural land.
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Pic.1. Classification of types of tasks and users of ecologically safe land use
database

The most interested audience is the unit-holders who rent out their holdings.
After conducting the examination and obtaining an agrochemical passport of the
field, land, a document is provided in which the real indicators of the soil condition
are recorded. Passing it to the tenant discusses the condition that the soils should be
in worse condition after the expiration of the lease of the land. Namely, the passport
is the only way to assess the quality of the soil cover before the transfer and when

returning from the lease of the land allotment (pic. 1)



Optimal land use, in contrast to rational land use, involves establishing
environmentally sound and economically viable relationships between different types
of agricultural land [4] with the gradual removal of low-productive, heavily eroded
and degraded land, that is, balancing anthropogenic and natural systems.

The main tasks of agrochemical certification, which should be facilitated by
the creation of GIS, are [3]:

- monitoring of agrochemical parameters;

- control of the environmental situation;

- preparation and maintenance of up-to-date mapping and digital data;

- land management (turnover and use);

- control over the activities of landowners / land users;

- prompt processing of spatial data;

- assessment, zoning and planning of economic and environmental
development of territories, etc.

The basis of the organic farming enterprise database is agrochemical
certification data, which should include, in addition, agrochemical surveys,
information on landowners / land users, crops and crop rotations, land requirements

and suitability for organic farming, etc.
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Pic.2. Conceptual model of geospatial database for ecological land use
In accordance with the methodology of agrochemical certification, the survey

of agricultural land, sampling and processing [1]. The generated results are exported



to a spatially referenced database. Using such software as ArcGIS and digitizing the
surveyed areas, entering informative data with subsequent analysis of the results of
agrochemical research (pic. 2).

The system allows you to apply layers of soil properties to layers of seeding or
yield maps, and to compare them with one another, using modern tools to determine
the factors that affect yield. Soil mapping allows you to develop a fertilizer system,
pick up the right hybrids for sowing, or analyze how agro-technological measures
have affected the yield of a particular land plot. Thematic maps in the land use
documentation are graphic materials in electronic and paper forms [2].

Recently, large agroholdings have been using the remote sensing system and
the Global Positioning System (GPS) to sample, create various maps and cartograms,
including agrochemicals. In most cases, using a digital agrochemical passport with
such accuracy is sufficient. This makes it possible to make agrochemical cartograms
with the spatial distribution of nutrients in a particular field, and also enables the
introduction of accurate farming (pic. 3, 4).

In general, agrochemical certification of a land is an important tool in the
formation of sustainable agricultural land use through the lens of interaction between
the legal, technological, environmental and economic environment.

One of the methods of ecologically safe land use is the introduction of organic
farming. Agrotechnics should ensure not only high but also stable crop yields, and at
the same time soil condition should be monitored on the basis of agrochemical survey
of the territories.

Soil conservation and resource conservation agriculture is a widely adapted
approach to farming that will ensure more sustainable agricultural production, it is a
broader concept. It is a system in which crop rotation is widely practiced and at least
30% of the soil surface is covered with plant residues and the following crop is sown.

Soil quality is evaluated on the basis of physical, chemical and biological
parameters. Agrotechnical techniques such as plowing and leaving plant residues can

change the quality of the soil.



Cartogram of humus content in the arable layer
(GOST 26213-84) LLC *'Sad" village Velika Dimerka of
Brovarsky district of Kyiv region

Legend (%) | LT3y

1 G4
[=nid <1,00- Vverylow \

9 1,01-2,00- low | ) D
[ 201-3,00- average L 17 WV y
9 3,01-4,00- increased 1
77 4,01-500- high

=] >5,00- veryhigh

-~ g :
- / ¥ 215 1|
y -
/7/
4

Pic.3. Agrochemical cartogram of humus and exchange acidity on the
example of fields of LLC "SAD".

Soil exchange chart (DSTU 1SO 10390-2001)
LLC "Sad" village Velika Dimerka of Brovarsky
district of Kyiv region
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Lead contamination mapping chart (CINAO)
LLC "Sad" village Velika Dimerka of Brovarsky
district of Kyiv region

Mapping of mobile phosphorus content by the Chirikov
method LLC "'Sad" village Velika Dimerka of
Brovarsky district of Kyiv region

: | 19801 |
Legend (%) mg / kg soil ! |

- <125
= 1,26 - 1,50
1,51-1,75 Legend (%) mg / kg soil

== 176 - 2,00

== 201-2725 = <20,00- Verylow
== 20,01- 50,00- oW

ﬂ 0 I 50,01-100,00- average
== 100,01 - 150,00 -  increased

e 2 150,01 -200,00 -  high

= lead = >200,00- Very high

162,02 |

1L

Pic.4. Agrochemical cartogram of mobile phosphorus and lead
contamination on the example of fields of LLC ""SAD"
However, changes in soil quality are related not only to crop production

technologies but also to environmental factors such as temperature and precipitation.



A comparative assessment of soil quality is the process by which system productivity
Is determined depending on alternative farming systems. The biotic and abiotic
qualities of soil systems in all alternative farming systems are compared over time.
This kind of comparison is useful for determining the impact of agricultural
technology that has been in use for some period of time.

Agrochemical certification is the main informative source for the introduction
of environmentally friendly land use. Thanks to prompt obtaining of qualitative
indicators of soil condition, it becomes possible to prevent the depletion of land
resources, which contributes to the expansion of enterprises engaged in growing
organic crop production.

Organic farming is now considered to be one of the most powerful and
effective technologies of agricultural production. Thanks to the use of synthetic
compounds, the flow of energy resources to produce environmentally friendly
products is reduced. This reduces the risk of using hazardous substances for
consumption.

Creating a system of organic agricultural production is an environmentally and
economically advantageous area of activity. Establishing a registration base for
organic producers of crop production makes it possible to evaluate and compare
certain types of farms over a specified period of time using statistical analysis.

Organic farming technology is used to establish ecological balance in and
around the organic crop production industry.

Today, GIS is an indispensable means of exploring the challenges of spatial-
distributed information, including input and storage of raw information, efficient
processing of spatial data, visual and geostatistical analysis, and the preparation of
various source mapping and other documents.

The spatial approach of using geoinformation systems makes it possible to use
complex multidimensional and multicriteria models in the study of land use processes
and the assessment of the negative effects of anthropogenic impact.

Conclusions and Prospects. Modern agricultural technologies require

constant monitoring of soil fertility and prompt monitoring of changes taking place



over a wide range of parameters. Nowadays, agrochemical certification is one of the
main types of differentiation of agricultural land suitable for ecologically safe land
use. The interest of agricultural consumers and land users in the creation of a filled
interactive soil map, which will include a complete database containing not only
agrochemical soil indicators, crop rotation, but also methods of soil cover cultivation,
has been investigated.

ESRI has found a comprehensive approach to addressing the challenges of
environmentally friendly land use. The registration database of companies engaged
in organic farming based on agrochemical certification in ArcGIS will provide full
support for the technological chain of processing agrochemical data, from the
introduction of these field observations, the creation of maps of various subjects and
the receipt of reporting documentation, as well as to serve as a service agriculture
and the formation of an information database by region and region.

The prospect of further research is to develop the structure of the base of
enterprises engaged in organic farming based on ArcGIS, which will contain data on
the location of the land, agrochemical soil indicators, numbering of fields, crop
rotation, degree of soil contamination, suitability for growing products and ecological
production
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N. C. Ky3bmeHko
TEOPETUYECKUE ITPUHIUIIBI TPOBEJIEHUSA
ATPOXUMHMNYECKOHN MACHOPTU3AIINNA IS
IKOJIOT'OBE3OIMTACHOI'O 3EMJIEITIOJIB30OBAHUS

Annomayua:  Opeanuueckoe  3emneodenue  AGNAEMCS — NEPCNEKMUBHbIM
Hanpaegnenuem Ol CeNbCKOXO3AUCMBEHHO20 — NPOU3800Cmeda, Npu  YCI08uu
0e30nacHo20 U payuoHaIbHO20 3eMAenob308anus. Llenv ycmoiiuugo2o ynpasneHus
3eMeNbHbIMU PeCcypcamu - ONMUMUSUPOBAMb 0esiMeNbHOCHb PAOOMHUKO8 CelbCKO20
X0351icmea 018 YIyYyuleHUsl IK0ON02U4ECKOU, IKOHOMUUECKOU U COYUATbHOU OUHAMUKU
pazeumusi azZpapHoco CeKmopa 3a c4em COXpAaHeHus U NO8blUEHUS Kauecmea noys u
NPOOYKMO8 NUMAHUS.



Pazeumue sxonocuuecku 6e30nacho2o 3emienonb3068anus ¢ UCNOAb308AHUEM
2COUHMOPMAYUOHHBIX MEXHONOUUL BO3MONCEH 34 CcHem CO30anusi 0a3vbl OAHHbIX
npeonpusimull, 3aHUMAIOWUXCS OP2AHUYECKUM 3eMaedeluem, Komopas obecneuum
ungopmayueii He MOALKO O COCMOSHUU 3EMENbHbIX Pecypcos, HO U 00 OCHOBHBIX
NPUYUHAX YXYOULeHUSI KAYeCmBd NOY8 HA OCHOBE A2POXUMUYECKUX NOKA3ameell.

U3-3a xapaxmepa u C10HCHOCMU 3EMEIbHbIX BONPOCO8, 2e0UHPOPMAYUOHHbLE
cucmembl NOMO2AION  peuams GONPOCbl YNPAGIeHUs 3eMlell U aHATUUPOBANb
acposKonocudecKkoe COCmosHue meppumopuii. B mo oce epems, osma
NpOCMPAHCMBEeHHAs cmpamugurkayus cnocobocmeyem 6xmoueHuto Gepmepos u
0p2amno8 MeCmHO20 CAMOYNpPAGIeHUs 6 O0Owull npoyecc COBePULeHCNBOBAHLS
3emaedenus U dK0JI02UYecKo20 3emaeycmpoticmea. I eoungopmayuonnvle cucmemvl
8 NPoBeOeHUU ACPOXUMUUECKOU NACROPMUZAYUL OPUECHMUPOBAHLL HA NPEBEHMUBHOE
obcnydcusanue, a He Ha peadburumayuio, u 0becneuusarom HeopeHue MemoooaI02ul
U nooxo0 K uHmezpayuu - COYUAIbHO-IKOHOMUHECKOU,  OU0I02U4eckol u
ouoxumuueckou  uHgpopmayuu, HeoOXOOUMOU  Oni  YAVHWEHUs — cmpamecull
DK00200€30NACHO20 3eMIIeNOJIb306AHUA.

Hosusna oannoco uccinedosanusi 3aKkmiodvaemcs 6 COBEPULCHCNBOBAHUL
npoyeccos 8 obecneuenue 3emiesnalenvyed 00 Nouevl, Nymem CO30aHuUs U
HanonHenus — 0azvl  pecucmpayuu - CeibCKOXO3AUCMBEHHbIX — NPEeOnpusimull,
BAHUMAIOWUXCS.  OP2AHUYECKUM — 3eMaedeliueM HAd — OCHO8e  A2POXUMUUECKOlU
nacnopmu3ayuu.

Knroueevie cuoea: 9K010200€30NaCHOCmb, 3eM1eycmpolcmaeo,
azposxono2udecKue 30Hbl, 2eOUHPOPMAYUOHHBIE CUCTEMDIL.

I. C. Ky3bMeHKO
TEOPETUYHI 3ACAJIU TPOBEJEHHS ATPOXIMIYHOI
IMACHOPTU3 AL 1JI51 EKOJIOTOBE3IEYHOI'O
SBEMJIEKOPUCTYBAHHS

Anomauia: OpeaHiune 3emiepoOCME0 € NEPCNeKMUBHUM HANDAMKOM O
CLIbCLKO20CNOOAPCHKO20 BUPOOHUYMBA, 3A YMOBU €KOJNO2IYHO 0e3neyHo2o ma
PayioHanbHo20 3emaekopucmyeanns. Mema cmanozo ynpaeiinHa 3eMenrbHUMU
pecypcamu - onmumizyeamu OisIbHICMb NPAYIBHUKIB CLIbCbKO20 20CN00apCcmea 0Jis
NOKPAWEHHSI  eKON02IYHOI, eKOHOMIYHOI ma CcoyianbHoi OUHAMIKU  DPO3BUMK)
aA2papHoco CeKmopy 3a PAaxyHoK 30epexceHHs ma NiOSUWeHHs AKOCMI IPYHMIE ma
NPOOYKMi6 CNONCUBAHHSL.

Pozeumox exonociuno 6Oe3neurHoeo 3emieKOpUCMy8aHHs 34 BUKOPUCMAHHS
2€0IHOPMAYIIHUX MEXHONI02I MONCIUBULL 3A PAXYHOK CMBOPEHHs 0a3u OaHux
NIONPUEMCIE, WO 3AUMAIOMbCA OP2AHIYHUM 3eMIepoOCMBOM, AKA 3abe3nedums
iHhbopmayiero He MINbKU NPO CMAH 3eMEebHUX Pecypcis, a Ui NPo OCHOBHI NPUUUHU
NOCIPULeHHS AKOCMI IPYHMIE HA OCHOBI A2POXIMIYHUX NOKA3HUKIE.

Yepes xapaxkmep ma CKIAOHICMb 3eMENbHUX HNUMAHb, 2e0iHpOPMAayiliHi
cucmemu 00NoOMAazarvms GUPIULYBAMU NUMAHHS YNPABLIHHA 3eMAel0 MAd aAHAI3Y8amu



aA2poeKoIo2iyHULL CTmaH mepumopiu. ¥ mou e uac, ys npocmoposa cmpamugikayis
CHpUSIE BKTIIOYEHHIO hepmepie ma Op2aHié MiCye8oeo Camo8psOy8aHHs Y 3a2albHUll
npoyec  800CKOHANIEHHS  3eMAepoOCmea  ma  eKOJO02IYHO20 — 3eM1eyCmpolo.
Teoinghopmayitini cucmemu 6 nposedenHi azpoximiunoi nacnopmusayii OpiEHMOBAHT
Ha npegeHmusHe 00CNY208)Y8aHHs, A He HA peabinimayiro, ma 3ade3neyyrms
BNPOBAOIICEHHST MemoOooao2ii ma nioxio 0o inmezpayii coyianbHO-eKOHOMIUHOL,
bionociunoi ma 6ioximiunoi ingopmayii, HeoOXiOHOI 0Nl NOKPAUWjeHHs Cmpamezill
eK0J10200e3neUH020 3eMIIeKOPUCTYBAHHSI.

Hoeuszna oOanoeo Oocnioocenns nonsieae y 600CKOHANEHHI NPOYeCié O
3a6e3neyeHHs 3eMNe8IACHUKI8 IHpopmayiclo npo IPYHMU, WLIAXOM CMBOPEHHSA mda
HanogHenHs  6asu  peecmpayii  CiIbCbKO2OCNOOAPCLKUX — NIONPUEMCME, WO
3QUMAOMbCS OP2AHIYHUM 3eMIIePOOCMBOM HA OCHOBI A2POXIMIUHOI nacnopmu3sayii.

Kniouosi cnosa: exonocobesneunicmo, 3eM1e8NOPAOKYBAHHS, AZPOEKOLOIUHI 30HU,

2e0iHpopMayitini cucmemu.



