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The article considers innovative principles of development are explored. The role of
land monitoring in the management of agricultural land use and the preconditions for
improving agriculture has been highlighted. The concept of sustainable development of
the use of land resources is proposed. The foreign experience and trends of sustainable
land use development are described.
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Relevance of the problem.

The state of development of agricul-
tural land use has exhausted the possi-
bilities of ill-considered use of land re-
sources, which is inherent in the early
stages of industrialization and is carried
out by traditional technologies. It be-
comes increasingly clear that special at-
tention should be paid to improving the
conditions and the search for concepts
for effective land use.

The negative dynamics of soil fer-
tility necessitates the search for more
advanced agricultural systems. Modern
intensification of agricultural produc-
tion due to violation of the boundaries
of its main directions has become ex-
tensive. The key problems that arose in
the practice of agricultural production
were: reducing the fertility of the land,
environmental degradation, reducing
the quality of products, significant loss-
es of external and internal markets for
agricultural products [7].

The aim is to study the foundations
of innovative development and protec-
tion of agricultural land.

An analysis of recent research and
publications on innovative development
of effective land use was researched in
scientific works of domestic scientists:
E.V. Butenka, Iristysheva, A.Ya. Sokhni-
cha, R.A. Kharitonenko, A.M. Tretyak.
At the same time, the modern method-
ological base does not fully disclose the
methodological approaches to the for-
mation of the mechanism of innovative
management of agricultural land use.

Butenko Ye.V. and Kharitonenko
R.A. noted that now accurate informa-
tion about the state of the earth’s surface
is obtained by aerial photo geodetic sur-
veys, based on the use of aerospace im-
ages of the earth’s surface. The experi-
ence of countries that are actively using
remote sensing means of land shows the
possibility of monitoring the actual state
of land resources. It enables to detect
changes in a timely manner, to evaluate
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them and to eliminate or eliminate the
consequences of negative processes. [5]

Sokhnich A.Ya. and Iristysheva
L.O. believe that effective and sustain-
able development of the region and the
state as a whole can only be achieved if
the newest innovative technologies are
used, since they are capable of bringing
the country’s economy to a new world
level.[12]

Tretyak A.M. noted that an efficient
and dynamic land management system
is one of the main conditions for solving
current social, ecological and economic
problems of Ukraine. [13]

Presenting main material.

The basis for decision-making with
efficient land use is the information that
the landowner or land user receives.
On the basis of such information it is
possible to assess the effectiveness of
measures that are consistent with mar-
ket realities. There are, of course, many
ways of obtaining such information, but
the monitoring of land is of particular
interest, which allows you to obtain
operational and systematic information
about the research object.

Monitoring as a new trend in the
control of soil cover began to develop
from the late 70-80s of the last centu-
ry. Then the problem became global
in countries with developed agrarian
production, which faced soil degrada-
tion after excessive chemical and me-
chanical loading on them, which had a
temporary success. That is why in these
countries, from the end of the last centu-
ry, newest ground protection systems of
agriculture began to develop [11].

In modern conditions, monitoring
of degradation processes in the context
of Ukraine’s land resources is virtually
absent. [6]

The object of the research is the terri-
tory of the VP NUBIiP Ukrainy «Velyko-
snitynske navchalno-doslidne hospo-
darstvo im. O.V. Muzychenka», which
is characterized by manifestations of
degradation processes. The problem of
water erosion of soils is urgent for the
territory of the economy. Under the in-
fluence of temporary watercourses, ra-
vines grow, produce a longitudinal and
transverse profile, become the cause
of increased erosion of adjacent areas.
Strengthening degradation processes
under the new organizational and legal
forms of land use in Ukraine suggests
that traditional methods of monitoring
and monitoring the state of the agro-
sphere do not meet modern information
requirements. [3] (Fig.1.)

Also, the use in agriculture of lands
that are eroded is economically and en-
vironmentally disadvantageous, since
in such areas we lose the most valuable
resource in the form of a fertile soil lay-
er, seed and fuel materials used in the
cultivation of degraded lands, with the
fact that in such lands you can not get
the expected yield in the form of agri-
cultural products.

Therefore, one of the examples of ef-
fective use of territories exposed to water
erosion in the form of formation of ra-
vines is the United States foreign expe-
rience. To minimize the consequences of
water erosion, a system of soil and pro-
tective measures throughout the country
was introduced. The best results for soil
conservation and minimization of the
effects of water erosion across the state
were achieved in Missouri. As a result of
the removal of erosion-hazardous areas
from cultivation, they managed to opti-
mize the area of arable land, reduce the
loss of fertile soil and increase the area
of forest lands that best stabilize the eco-
logical environment of the egion (Fig. 2).
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Figure 1 An example of the manifestation of erosion processes in the form
of a continuation of the ravine on the territory of the VP NUBIiP Ukrainy
«Velykosnitynske navchalno-doslidne hospodarstvo im. O.V. Muzychenka»

The land with erosion-hazardous slope
of the area is removed from agricultural
production by pre-fixing it with perennial
grasses, this approach has made it possi-
ble to minimize the formation of ravines,
the flushing of the fertile soil layer and
ungrounded cultivation of degraded land
in the territory of these farms. To some
extent, it’s a pity that developed countries
have long used integrated approaches to
address specific problems, while we have
not yet learned how to solve the problem

Google Earth

of losing our national treasure - fertile soil
in a comprehensive way, using informa-
tion on the state of the earth.

The total area of degraded lands is
16.02 ha. Transformation of these areas
under perennial plantations will have a
significant ecological and soil protection
effect. Table 1 shows the area of degrad-
ed land for each individual object.

The given area is proposed to be plant-
ed with herbaceous vegetation. For this
purpose, the seeds of a stoicolosa of be-

igure 2. Example of organization of agricultural territory. Missouri State USA
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Table I The area of degraded lands of the territory of the territory of the NVP
NUBIP Ukrainy «Velykosnitynske navchalno-doslidne hospodarstvo
im. O.V. Muzychenka»

Name Area, ha Seeding rate Number Cost of a Seed costs,
kg/ha of seed kilogram of UAH
material, kg | seed, UAH
Object 1 6,14 18 110,52 80 8841,6
Object 2 1,24 22,32 1785,6
Object 3 1,35 24,3 1944
Object 4 0,59 10,62 849,6
Object 5 4,79 86,22 6897,6
Object 6 1,04 18,72 1497.6
Object 7 0,87 15,66 1252,8
Amount 16,02 288,36 23068,8

telless were selected, which yields a high
yield of green mass (up to 100 ts / ha of
hay) and has a well-developed root system
that provides minimal soil flushing. The
price of a kilogram of seeds is 80 UAH,
the norm for sowing the stomach is 18-20
kg / ha [14]. After calculating the costs for
the seed material, it was calculated that for

complete sowing of erosion-hazardous ar-
eas it is necessary 288.36 kg. seeds, which
in monetary terms equals 23068,8 UAH.

We will calculate the funds that the
management of the economy annually
spends on the cultivation and introduc-
tion of pesticides on these sites. Data on
fuel costs are shown in Table 2

Table 2 Calculation of costs for the cultivation of degraded areas

The name of the Fuel Cost 1L | Area, | Total cost of fuel materials

operation consumption fuel ha for the cultivation of
per 1 hectare degraded lands, UAH

Plowing 18,5

Harrowing (to the stairs) 1,9

Harrowing (after stairs) 1,5

Cultivation 2,5

Bisking 4.4

Sowing (grains,

sunflower, corn) 29 25 | 16,02 18346,91

Multi-row cultivation

(sunflower, corn) 3,5

Spraying (irrigation,

cultivation with 0,7

herbicides)

Direct harvesting 15

Amount 50,9
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Fuel consumption data is taken as an
arithmetic mean for the following tractor
brands: K-700, K-744, T-150K, John-Dir
8100 (240 hp), MTZ-1221, MTZ-82. For
harvesting: Don-1500B, SK-5 «Nivay,
CLAAS MEGA 208. [9] I would like to
note that the calculation does not include
the cost of depreciation of equipment.

The calculation of the cost of pesti-
cides for the cultivation of the studied
areas will be based on the value of the
herbicide of the arena «Arena» cost of
which is 577.50 UAH / liter., And the
rate of introduction of 1-2 1 per hectare.
After calculating it is determined that
the introduction of pesticides on these
sites requires 13877.32 hryvnia.

A set of agricultural crops was made
on the basis of crop rotation of the farm for
2016, while calculating the costs, the min-
imum rules for the input of seed material
were taken into account.[10] The cost of
seed material is based on prices in 2017.[14]

We can conclude that we are seeing
savings in planting of erosion-hazard-
ous areas. The cost of involvement is
UAH 23068,8, while the savings for the
withdrawal of the territories in one year
is 51,409.77 hryvnia.

The first step towards establishing a
concept for the development of agricul-
tural land use will be the implementa-
tion of a number of measures to remove
from the cultivation of unproductive and
degraded land, or land subject to degra-
dation. Planting of such territories with
long-term vegetation will bring not only
positive ecological effect, but also will
allow to avoid costs for cultivating ag-
ricultural crops on unproductive lands.

Innovation is the development,
based on the continuous search and use
of new ways and areas of realization of
potential [8]

Managers of large farms often do not
know the exact size of their own crops

Table 3 Calculation of costs for seed material

Culture Sowing | Cost of seed | The cost | The cost of seeds, | Seed costs
rate kg material, of seeds | which are planted (average
/ ha UAH /kg | per 1 ha. degraded areas | for all crops)
Winter wheat 160-250 5 800 12816
Wheat Yara 160-270 8 1280 20505,6
Winter rye 150-250 19,2 2880 46137,6
Winter barley 160-220 6 960 15379,2
Soya 40-60 20 1200 19224
Oat 150-220 10 1500 24030
Buckwheat 80-100 25 2000 32040
Pea 220-330 6,8 1496 23965,92 19185,55
Winter Rape 4-6 22 88 1409,76
Seeds of flax 40-70 25 1000 16020
Beetroot is forage 10-15 120 1200 19224
Clover 15-20 80 1200 19224
Alfalfa 10-15 110 1100 17622
Corn for corn 15-25 40 600 9612
Corn 30-40 22 660 10573,2
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area, due to their constant change, due to
various kinds of natural and administra-
tive processes. The restoration of carto-
graphic material, which was previously
carried out on state money, practically
ceased. The work is carried out on the
basis of maps 10-15 years old, which
does not reflect the realities of today [2].

Therefore, the second step to achieve
the development of agricultural land
use should be the creation of databas-
es in the form of a geoinformation por-
tal reflecting the main indicators of the
economy: the state of soils, the content
of trace elements in the soil complex,
the state of irrigated land, the structure
of sown areas and the yield of specific
crops in specific fields.

The interface of the US Geonfor-
mation Portal is shown in the figure 3,
the data is updated every 5 years and is
freely available. A comparative analysis
of changes at the national and regional
levels is conducted.

Creation of a geoinformation portal
should be based on a reliable informa-
tion base, which we can obtain through
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the monitoring of land management.
The obtained materials will make it pos-
sible to conduct an analysis of the exist-
ing state of land resources at all levels,
from the state of soil cover and erosion
processes to the content of trace ele-
ments on specific land plots, which will
enable agronomists to draw conclusions
about the need for additional applica-
tion of mineral fertilizers in selected
fields of fields. This approach will pro-
vide significant savings in the applica-
tion of mineral and organic fertilizers,
since rationing and dosage of the latter
will be formed on the basis of reliable
information. The geoportal should con-
tain information about:

* The structure of land use

* Crop yield level in the context of
alternating crops in crop rotations

Qualitative soil condition

*  Water-air soil condition

* Changes that occur during land use

V.A. Bogdanets believes that the
concept of geoportal as a means of ob-
taining geodata on land resources, their
properties, their current state of use,
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Figure 3 An example of the interface of the Geomformatlon Portal of the USGS
Geological Survey
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and in the historical perspective enables
them to realize the main requests of po-
tential users in the field of land manage-
ment and management of territories. [4]

The third step in creating a develop-
ment concept is the constant, systematic
update and accumulation of data. Infor-
mation should be updated annually, for
systematic analysis and the provision of
sound ideas for obtaining high yields of
agricultural products while respecting
the principles of rational land use.

Conclusions:

The article substantiates that the de-
velopment of agricultural land use can
not be realized without an integrated,
well-founded scientific approach and
monitoring of land. It is proposed to
create a vivid and reliable information
resource in the form of a special geo-
portal, which will become a new inno-
vative element of disclosure of infor-
mation. The materials collected in the
information portal described above will
provide all the necessary data to profile
specialists, which will allow us to draw
conclusions about the need for appro-
priate measures to be taken at individual
sections of the field with the possibility
of visualization. This approach will en-
sure cost savings when fertilizing, seed
material and promotes the adoption of
managerial decisions in shaping the
land development strategy and land use
based on reliable information.
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Kok ok

€.B. BymeHko, B.B.CmenaHeyb

IHHOBALIMHI 3ACAAN OPrAHI3ALII,
BUKOPUCTAHHA TA OXOPOHM CI/IbCbKO-
rocrnogAPCbKUX 3EME/1b

B cmammi 0ocnidxceHo [HHo8auiliHi
3acadu  po3sumeky. BuceimaeHo posb Mo-
HimopuHey 3emesnb 8 Be0eHHI CiflbCbKo-

20CM00apcbKO020 3eMAeKopucmyeaHHs ma
nepedymosu  B80OCKOHA/IEHHA  CiflbCbKO20
2ocnodapcmea. 3anpornoHO8AHO KOHUenyito
€mMaso020 po38UMKY 8UKOPUCMAHHSA 3eMerslb-
Hux pecypcig. OnucaHo 3apybixcHuli doceio
ma HanpAMKU 3POCMAHHA Cmasnoeo 3emse-
KOpucmyeaHH=.

Knrovosi cnosa: MoHimopuHa 3emess, iHHO-
sayiliHi 3acadu, 3ems1eKopucMyB8aHHs, OXOPOHA
3emeriob.

ok Kk

bymeHko E. B. , CmenaHeyb B.B.

MUHHOBALWOHHBIE OCHOBbI OPTA-
HU3ALUWUUN, UCITOJIb3OBAHUA U OXPAHbI
CE/IbCKOXO3AWCTBEHHbIX 3EME/1b

B cmamebe uccnedos8aHsi UHHOBAUUOH-
Hble O0CHO8bl pa3sumus. OCSELL{EHG porsib
MOHUMOpPUH2a 3emersib 8 gedeHuU cesb-
CKOX03AlcmBeHH020 3eMsernonb308aHUA U
npednocwﬂku cosepuweHcmeoseaHuUA cersb-
cKoz2o xo3alicmea. lpednoxeHa KoHyenyus
ycmoﬁqueoeo passumus ucriosib308aHUA 3e-
MesibHbIX pecypcos. OnucaHbl 3apybexcHbil
ornelm u HaripaeseHUA pocma ycmoﬁqueoeo
3emMsernosnb308aHUA.

Knroueesbie cnosa: MOHUMOPUHZ 3eMerlp,
UHHOBAUUOHHbIE npuHyurel, 3emserosnb3oea-
HUA, OXpaHa 3emerib.
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