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Abstract. The results of analytical and field studies of the influence of modern climatic conditions on the
formation of the soil water regime on drained lands are presented. It has been determined that an increase
in air temperature and uneven distribution, changes in the nature, intensity, and structure of precipitation,
and an increase in the number of cases of heavy rainfall, which are local during the warm period of the
year, do not allow for the effective accumulation of moisture in the soil. The formation of new conditions
for the cultivation of crops and changes in the directions of the use of drained lands requires expanding
the functional tasks of drainage systems and improving the efficiency of water regulation on drained lands.
Due to the discrepancy between the technological integrity embedded in the existing drainage systems
at the stage of their design, the technical and technological capabilities of the systems, and the modern
infrastructure of the users of drained lands, operational management of the technological processes of
water regulation and maintenance of the optimal water regime of the soil is not ensured today.

Studies at production sites on drainage systems typical for the drainage reclamation zone have
established that carrying out a set of works to restore the channels of the open and collector-drainage
network to design indicators, repairing and equipping hydraulic structures, the presence on the drainage
systems of the possibility of water accumulation and the use of irrigation systems (drum-type sprinkler),
made it possible to regulate the water regime of the soil and maintain humidity in the active soil layer
within the limits close to optimal during the growing season. By regulating the groundwater level, the
increase in the yield of crops was: spring wheat — by 19.8 %, oats — by 26.5 %, corn for grain — by 24.6 %,
and soybeans — by 48.0 %. The cost of the increase in yield obtained by the water regime regulation during
the study period averaged: spring wheat — 5.1 thousand UAH, oats — 4.8 thousand UAH, corn for grain —
12.9 thousand UAH, soybeans — 16.0 thousand UAH for 1 hectare. Information materials on the influence
of modern climatic conditions on the formation of the soil water regime on reclaimed lands were obtained,
which serve as the basis for the development of a methodology for substantiating the parameters for
managing the soil water regime on reclaimed lands, taking into account the peculiarities of its formation
under modern economic conditions and climate change.
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Relevance of research. Globally, climate
changes are manifested in different ways in the
regions of the globe, and their impact on the
state of the environment and socio-economic
development of the regions is becoming more
and more noticeable and is turning into one of
the key problems. Climate change already today
poses a potentially serious threat to the global
economy and international security due to the
increase in risks of various levels, which are
associated with providing the population with
food, drinking water and the stable existence of
ecosystems [1-3].

First of all, climate change has a significant
impact on agricultural production, one of the
most climate-sensitive sectors of the economy.
They lead to a lack of moisture supply, which
is the main limiting factor in the sustainable
functioning of agriculture [4-8]. The impact
of weather conditions on yield is on average
52% [9]. Therefore, in the context of climate
change, modern agriculture needs to develop and
implement measures to adapt to it [10].

Modern climate changes make adjustments
to technological maps and the structure of
crop rotations of agricultural enterprises in the
drainage reclamation zone. At the same time, a
number of economically attractive crops (corn,
sunflower, soybeans, rapeseed, etc.) have taken
leading positions in agricultural production, the
cultivation of which is subject to the conditions
of the agricultural market [11].

Considering that climate change impedes
sustainable agricultural production, there is a need
to use the potential of drainage systems, which
is an untapped resource for increasing the
efficiency of agricultural production through the
introduction of modern technologies for growing
economically attractive crops and obtaining stable
yields [12]. At the same time, the formation of
new conditions for growing crops and changing
the directions of use of drained lands determines
the need to expand the functional tasks of
drainage systems and restore water regulation on
drained lands.

Taking into account changes in natural
moisture supply, an important limiting factor for
the effective management of modern agricultural
production is the reserves of moisture in the
active layer of soil, the required amount of which
is not provided during the growing season also on
drained areas.

Analysis of the latest research and
publications shows that climatic changes are
manifested in an increase in air temperature, the
average annual indicator of which in the period
1991-2020 compared to the period 1961-1990,

in general, in Ukraine, increased by 1.2 °C. At the
same time, in the zone of drainage reclamation,
its increase is more significant: in the western
regions — by 1.2-1.3 °C, in the northern and
central regions — by 1.4-1.5 °C [3, 5, 13, 14].

In general, there is an increase in the duration
of the warm period in Ukraine, which begins
15-20 days earlier in the spring and ends 1-6
days later in the autumn, while in Polissia and
Forest Steppe zones, the duration of the warm
period increased by an average of 4—10 days.

According to the estimates of world and
domestic climatologists, there is a high probability
of a further increase in air temperature in the future
both on a global scale and in various natural and
climatic regions of Ukraine [9, 10, 14—17].

Atmospheric precipitation is one of the main
factors that determine the features of the regional
climate. Their quantity and seasonal distribution
are determining indicators of the formation of the
territory’s wetting regime, which determine the
hydrological regime, the nature of soil wetting
and other characteristics of the ecological state
and climatic resources. In contrast to the air
temperature, the annual amount of atmospheric
precipitation compared for the periods
1991-2020 and 1961-1990, both in Ukraine
in general and in the drainage reclamation
area, changed insignificantly (within 5-10 %).
The general trend is the redistribution of their
seasonal and monthly amount, which is manifested
in a decrease in the amount of precipitation in
winter and summer and an increase in spring
and autumn. The decrease in the amount of
precipitation during the growing season is most
noticeable for the drainage reclamation zone in
the Kyiv, Vinnytsia, Zhytomyr, and Chernihiv
regions, whose territories already today
correspond to the zone of insufficient hydration
in terms of water availability. In the autumn
period, especially in October, a significant (up to
20 %) increase in precipitation is noted [18, 19].

With an insignificant change in the amount
of atmospheric precipitation in general for the
territory of Ukraine, the nature and intensity of
their precipitation has changed noticeably [20,
21]. Their structure has also changed, which
with a significant increase in air temperature in
the cold period is manifested in an increase in
the frequency of rains and a decrease in snowfall
and an increase in the number of cases of wet and
sleet snow; in the warm period — in a decrease in
the number of days with rains, an increase in the
number of days with showers, and an increase in
the duration of the rainless period [18].

The increase in the probability of excessive
precipitation is noted in the reports of the
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Intergovernmental Panel on Climate Change
(IPCC). It is noted that against the background
of moderate changes in the total amount of
precipitation, their daily amount in many regions
of the planet has significant positive trends [22].

In Ukraine, excessive precipitation in summer
can have particularly dangerous consequences,
including the formation of floods in any region of
the country, especially in the west [23]. Therefore,
their consideration is particularly relevant for
the adaptation of the economy, especially the
agricultural sector [24].

Literary sources indicate that at the beginning
of the 21st century, both in Ukraine in general
and in the area of drainage reclamations, there
is a tendency to increase the number of heavy
downpours (the amount of precipitation is
30 mm or more, falling in 1 hour or less). The
largest number of heavy downpours in the period
19862015 occurred in the Ivano-Frankivsk
and Transcarpathian regions, slightly less in the
Kyiv, Cherkasy, Chernivtsi, and Lviv regions.
In the period 2001-2010, the number of heavy
downpours more than doubled from 1991-2000.
In 2011-2015, the number of heavy downpour
attacks in Kyiv and Chernihiv regions increased
significantly [22, 25-27].

In the period 1991-2015, the largest number
of rains in the area of drainage reclamations was
observed in June and July. Heavy downpours
with 30-40 mm of precipitation are frequent.
It was established that there is a close
relationship between the duration of rains and
their average intensity. The highest average
intensity values are observed during short-term
rains. The longer the downpour, the lower its
average intensity [28, 34].

Despite the wide range of possible future
changes in the average amount of atmospheric
precipitation, it is predicted that extreme
precipitation in all seasons may become more
intense, which will cause an increase in the
number of high water days per year by 10-25 %
and surface runoff and rain floods by the end of
the century [29, 30].

An increase in air temperature and uneven
distribution, change in the nature, intensity,
structure of precipitation and an increase in the
number of cases of heavy downpours, which are
local in the warm period of the year, do not allow
for effective accumulation of moisture in the soil.
In general, the frequency of droughts in different
soil-climatic zones of Ukraine has increased by
20-40 %, which prevents sustainable agricultural
production also in the zone of sufficient
atmospheric moisture, which covers Polissia and
the northern territories of the Forest-Steppe.

&

Deterioration of the conditions of natural
moisture supply in an increasingly large part of
the territory of the zone of drainage reclamation,
as well as the formation of conditions not only of
overwetting of soils, but also of moisture deficit in
them, especially in the second half of the growing
season, increases the role of drainage systems in
the sustainable management of agriculture on
drained lands [31, 32].

As a result of climatic conditions, there was
a change in the specialization of agricultural
production, which changed the structure of
cultivated areas. Traditional crops (rye, oats, corn
for silage, flax, sugar beets, etc.) were replaced
by economically attractive ones (corn, sunflower,
soybeans, etc.), the cultivation of which is
subject to the market conditions of agricultural
goods. Since modern agricultural production
is accompanied by non-observance of crop
rotations and inadequate scientific justification of
agrotechnical and hydromelioration measures, for
the effective use of drained lands it is necessary
not only to develop the structure of cultivated
areas, but also water regulation technologies that
take into account the specialization and needs of
modern agricultural production [11, 31].

The latest studies and publications show
that modern climate changes are one of the
main factors that determine the conditions for
the formation of the water regime of the soil on
drained land, affect the water supply of reclaimed
territories and the technical and technological
features of the functioning of drainage systems,
the water regulation capacity of which depends on
the effectiveness of water regulation technologies
soil regime [33-35].

The impact of climatic changes on the natural
moisture supply of drained territories and the
requirements of modern agricultural production
to ensure water regulation on reclaimed land
during the cultivation of economically attractive
crops make it necessary to conduct research into
the processes of forming the water regime of
the soil under the conditions of the functioning
of drainage systems, taking into account various
regime-forming factors.

The aim of the research is to study the
influence of modern climatic conditions on the
formation of the soil water regime on drained
areas.

Materials and methods of research.
The basis of methodological approaches to
conducting field research is the use of generally
accepted methods for conducting meteorological
observations (air temperature and precipitation),
determining the groundwater level (GWL), soil
moisture, biometric characteristics (the onset of
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the main phenological phases, yield) of crops
during the growing season.

Measurements of groundwater levels in the
field experiment were carried out using pentads.
To determine soil moisture using the thermostat-
weight method, ten-day sampling was carried out
in the experimental plots along the depth of the
root layer of the soil.

Sowing and caring for the studied crops
were carried out following generally accepted
technologies for their cultivation using
mechanisms and tools directly in production
conditions. Crop harvest recording was carried
out using a continuous method throughout the
entire recording area.

Research results and discussion. To study
the processes of formation of the water regime of
soils on reclaimed lands, experimental production
sites were selected on drainage systems typical
for the drainage reclamation zone (taking
into account natural and climatic conditions
and design and technological features) in the

Rivne, Volyn and Sumy regions: reclamation
systems of the Sarnenska Research Station
(SRS) IWPaLR of NAAN and Agrarian Polygon
LLC “ZAHIDAGROPROM” (Rivne region),
drainage-irrigation system (DIS) “Romen”
(SE DG “Nadyua” NAAN, Sumskyi region),
drainage systems (DS) “Melnytska” and
“Bobrovka” (Volyn region).

According to the research methodology,
meteorological parameters were determined on the
reclamation system of the SRS at the meteorological
post of the station. It was established that in the
growing season of 2022, 244.3 mm of precipitation
fell, which is 155.7 mm less than the average long-
term norm. Precipitations fell extremely unevenly,
and more than 80 % of total amount were torrential
rains (Fig. 1).

May was especially cold, with the average
monthly temperature 1.4 °C lower than normal;
during June, July and August — higher by 3.2,
respectively; 1.2 and 2.6 °C, and in September —
2.8 °C lower than the long-term norm (Fig. 2).
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Fig. 1. Precipitation and dynamics of the groundwater level (GWL) in the 2022 growing season,
reclamation system of the Sarnenska Research Station (SRS)
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Fig. 2. Average monthly air temperature in the growing season of 2022, SRS reclamation system
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The following promising crops were studied in
the field experiment based on the basic cultivation
technology on the background of 3 variants of
GWL maintenance: spring wheat — Kitri variety,
oats — Zubr variety, winter rape — Atlant variety,
corn for grain — DK 315 hybrid, soybean — Astor.
Regulation of the water regime of the soil in
the experimental areas was carried out with the
help of sluicing. During the growing season of
2022, observations of GLW were carried out at
the experimental sites, the results of which are
shown in Fig. 1.

It was established that in the conditions of
2022, high productivity indicators were obtained
for all studied crops, and the potential of corn
grain of the DK 315 hybrid of the Dekalb (USA)
selection was 100 % realized. Depending on the
GWL, the yield of spring wheat was 53.5-64.1;
oats — 43.4-54.9; corn per grain — 147.1-183.3
and soybean — 28.1-41.1 t/ha (Table 1).

1. Crop productivity on the background
of 3 options of GWL’s maintaining
on sod-podzolic light loamy soils

Variety/ Yielb by the GWL options,
Crop hvbrid c/ha
y 100-140 | 85-100 | 75-85
SPINE 1 Kitri 535 589 | 64.1
wheat
oat Zubr 434 49.1 54.9
corn DK 315 147.1 173.9 183.3
soybean | Astor 28.1 36.3 41.1

Due to the regulation of GWL, the increase in
yield for spring wheat was 19.8 %, oats —26.5 %,
corn for grain — 24.6 % and soybean — 48.0 %.
Among the studied crops, soybean is the most
sensitive to moisture supply.

The average cost of the increase in yield
obtained by regulating the water regime was:

2
spring wheat—5.1 thousand UAH, oats —4.8 thou-
sand UAH, corn for grain — 12.9 thousand UAH,
soybeans — 16.0 thousand UAH for 1 hectare.

Determination of meteorological parameters
on the drainage systems “Maryanivka”
and “Olshanka” was carried out at the
meteorological station of the Agrarian Polygon
of “ZAKHIDAGROPROM” LLC (Figs. 3, 4).

It was established that 4453 mm of
atmospheric precipitation fell in the 2022
growing season, which is close to the average
long-term norm. June (90.4 mm), July
(112.6 mm) and September (87.3 mm) were the
wettest months. The warmest months were June
and August — average monthly temperatures
were 20.2 and 20.0 °C, respectively.

In production conditions, according to the
basic technology of agricultural production, the
research was carried out during the cultivation of
the following crops: winter rye — KVS Eterno,
winter rapeseed — KVS Alvaro, winter wheat —
KVS Ronin, sunflower — Sumiko, corn for
grain — LN30273.

In2021, at the “Maryanivka” DS, a complex of
works was carried out on the restoration of open
channels and the collector and drainage network
to the design parameters and the completion of
hydrotechnical structures and restoration of their
stability. Atthe same time, within the boundaries of
the “Vilshanka” DS, irrigation was implemented
on an area of 80 hectares. The system was used
to accumulate additional volumes of water in the
MK-1 channel (length 1000 m), which made it
possible to provide irrigation during dry periods
of growing crops using a drum-type sprinkler.

Therefore, the renewal of both systems
made it possible to ensure the regulation of
the water regime of the soil and maintain the
moisture of the active layer of the soil during the
cultivation of the studied crops within optimal
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Fig. 3. Precipitation,
growing season of 2022,
DS “Maryanivka” and “Olshanka”

Fig. 4. Average monthly air temperature,
growing season of 2022,
DS “Maryanivka” and “Olshanka”
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Fig. 5. Moisture’s dynamics in the active soil layer, the growing season of 2022,
DS “Maryanivka” and “Olshanka”

limits throughout the entire growing season. The
dynamics of soil moisture in the aeration zone is
presented in Fig. 5.

The yield characteristics of the studied crops
were established (Table 2).

2. Yield of crops on the drained lands of the
agrarian landfill of “ZAHID AGROPROM”
LLC, Rivne region.

Ne Crop Area, ha | Yield, t/ha
1 winter rye 220.0 54
2 winter rape 210.0 2.8
3 winter wheat 154.0 6.2
4 sunflower 1394 34
5 Corn for grain 420.0 9.2
Total 1143.4
Indicators  of  meteorological  factors

(precipitation, air temperature) were determined
on reclaimed lands of the “Romen” drainage
and irrigation system (DIS) (Figs. 6, 7). It was
established that in the growing season of 2022,
the amount of precipitation was 493.6 mm, which
is 171.6 mm more than the average long-term
value. The average daily air temperature during
the growing season was 1.7 °C less than the
long-term value (14.5 °C) and only the average
temperature for June was 0.8 °C higher.

Cultivated crops — plot No. 1: corn for grain
mid-season hybrid DK315, FAO 310 (on an
area of 1.5 hectares) and buckwheat of the
Slobozhanka variety (on an area of 28 hectares);
plot No. 2 — perennial grasses (on an area
of 12 hectares); plot No. 3 — perennial grasses
(on an area of 5.3 hectares).

Regulation of the soil water regime in the
experimental plots was carried out using sluicing.
If necessary, it is possible to supply water for
humidification from existing water sources
(storage tank, Karabutiv reservoir).

A study of the dynamics of GLW and moisture
of the active soil layer during the growing season
was conducted (Fig. 8, 9).

Under the conditions of the growing season of
2022 at experimental plot 1 (mineral soils), the
actual GWL was on average within the following
range: in May — 75-95 cm; June — 100-145
cm; July — 150-170 cm; August — 170-200 cm;
September — 190-200 cm from the soil surface.
Taking into account the fact that the GWL of
the experimental plots at the end of the growing
season were quite low from the surface, namely:
in the spring period 0.6—1.2 m, during the summer
1.2—-1.8 with a decrease until autumn within 2.0
m, the formation of soil moisture took place due
to atmospheric precipitation.The GWL of plots 2
and 3 (peat soils) during the growi ng season
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Fig. 6. Dynamics of average monthly air temperature during the growing season of 2022,
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Fig. 8. Dynamics of GWL in the growing season of 2022, DIS “Romen”
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Fig. 9. Dynamics of moisture in the active soil layer (0—50 cm, peat soils) in the growing season of 2022,
DIS “Romen”

was within the limits: in spring — 0-65 cm, in
summer — 45-110 cm, in autumn — 50-115 cm
from the soil surface.

The productivity of buckwheat and corn per
grain was determined depending on the application
of mineral fertilizers, respectively, at the rate of
N;oP30K5, (for buckwheat) and N, Py K¢, (for corn
per grain), which contributed to an increase in
productivity by 26 and 38 %, respectively.

It was established that the yield of perennial
grasses of 1 and 2 mowings, with different options
for water regulation on peat soils, averaged 260
and 170 c/ha of green mass, respectively. High
yields of perennial grasses of 1stand 2nd mowings
were achieved in the area where water regulation
is carried out through the use of steady drainage
and moistening. The introduction of mineral
fertilizers in all variants of the experiment helped
to increase the yield of perennial grasses by 23

Fig. 10. Technical condition of the MK-28 open channel and restoration of the mouth of the closed

and 48 %, respectively.

Based on the results of research into the
structural and technological parameters of
the drainage systems (DS) “Melnytska” and
“Bobrovka” (Kovelsky district, Volyn region),
the need to restore the engineering infrastructure
within the agricultural lands of the “Vasyuty”
and “Bilynske” water treatment plant farms was
established, and it was carried out clearing of
drainage channels (up to design marks) and the
mouths of drains and collectors from siltation,
the operation of hydrotechnical structures has
been restored (Fig. 10).

The dynamics of weather factors (Fig. 11),
growth and biometric indicators of cultivated
crops were observed at the experimental sites
(Agricultural Limited Liability Company (ALLC)
“Vasyuty” — sunflower and corn for grain; ALLC
“Bilynske” — corn for grain and winter wheat),

g

collector at DK-1 on the Melnytska DS
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Fig. 11. Precipitations during the growing season of 2022, ALLC “Vasyuty”
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Fig. 12. Dynamics of GWL in the growing season of 2022, ALLC “Vasyuty”

the water-physical properties of soils were
determined, five observation wells were equipped
to measure groundwater levels, and a study of the
dynamics of RHV was conducted (Fig. 12).

On the reclaimed lands of ALLC “Vasyuty”,
according to the results of research (well No. 1,
the cultivated crop is sunflower), the GWL in the
period from the end of May to the middle of June
was in the range of 0.28—1.1 m. Starting from the
middle of June and until the beginning of August,
the GWL gradually dropped to a mark of 2.3 m.
Regulation of the water regime of the soil was not
carried out. There was no water in the well since
the beginning of August.

According to the results of research on the
reclaimed lands of the ALLC “Vasyuty” (well 2, the
cultivated crop is corn for grain), the GLW during
the growing season was in the range of 0.5-1.4 m.
From the end of July until the end of the growing
season, growing corn for grain The GWL was at the
marks 1.0 m lower than the soil surface.

On the reclaimed lands of the ALLC
“Bilynske” (well 3, the cultivated crop is corn
for grain), the GWL at the beginning of June
was at the mark of 0.78 m. Subsequently, there
was a gradual decrease in the GWL to 1.38 m
(08/04/2022).

In the area where winter wheat was grown
(well 4), by the beginning of June the GWL
was at the level of 1.38 m, by the end of June
(06/23/2022) the GWL reached the level
of 1.77 m and subsequently there was no water
in the well. Consequently, regulation of the soil
water regime at the site was not carried out.

Conclusions. It has been determined that
due to an increase in air temperature and uneven
distribution, changes in the nature, intensity
and structure of precipitation and an increase
in the number of cases of heavy rainfall, which
are local in the warm season, it is impossible
to ensure effective accumulation of moisture
in the soil. Due to the discrepancy between

LAND RECLAMATION AND WATER MANAGEMENT Ne 2 « 2023



MEJIIOPALIA I BOJHE I'OCIIO/JAPCTBO, Ne 2 » 2023

@

the technological integrity inherent in existing
drainage systems at the stage of their design, the
technical and technological capabilities of the
systems and the modern infrastructure of users of
drained land, today the operational management
of technological processes of water regulation
and maintaining the optimal water regime of the
soil is not ensured.

Research at production sites of drainage
systems typical for the drainage reclamation
zone has established that carrying out a set of
works to restore the channels of the open and
collector-drainage network to design indicators,
repairing and equipping hydraulic structures, the
availability of drainage systems for accumulating
additional water reserves for irrigation and the
use of irrigation systems (drum-type sprinkler)

made it possible to regulate the soil water regime
and maintain humidity in the active soil layer
within limits close to optimal during the growing
season. It was determined that by regulating the
groundwater level (GWL), the increase in crop
yield was in the range of 20-48 %, and the cost of
the increase in yield was 4.8—16.0 thousand UAH
per | hectare.

Information materials were obtained on the
influence of modern climatic conditions on the
formation of the soil water regime on reclaimed
lands, which will be the basis for the development
of a methodology for substantiation of the
parameters for managing the soil water regime
on reclaimed lands, taking into account the
peculiarities of its formation in modern economic
conditions and climate change.
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Anomauia. Haseoeno pezynomamu ananimuyHux i HAMypHUux 00Caiodcenb wooo 6NAUEY CYHUACHUX KIIMA-
MUYHUX VMO8 HA (POPMYBAHHS BOOHO20 PENCUMY IDYHIY HA OCYULYBAHUX 3eMIsAX. Busnaueno, wo niosu-
WeHHs memnepamypu nogimps ma HepiHOMIpHULL PO3N00LL, 3MIHA XApaKmepy, iHIMEeHCUBHOCI, CIMpPYK-
mypu onaoie i 30i1bUeH A KiTbKOCMI 8UNAOKI8 CUTbHUX 31U, AKI MAIOMb JOKAILHUL Xapakmep Y menaui
nepioo poxy, He 003601A10Mb 3a0e3neyumu egpexmugne HaKonU4eHHs 60102u 8 ipynmi. PopmyeanHs HOGUX
VMO8 BUPOULYBAHHSL CLIbCLKO2OCHOOAPCHKUX KYIbIMYP | 3MIHU HANPSIMI6 BUKOPUCAHHS OCYULYBAHUX Y2i0b
BUMAAE POUUPEHHS (DYHKYIOHATLHUX 3A0a4 OPEHANCHUX CUCTEM Ma NiO8ULeH s eqheKmueHocni 6000-
PecYniosants Ha oCyulysanux 3emisx. depes HeionoGioOHIiCmb Midc MEXHONOSIYHOW YITICHICMIO, 3aK1d-
0€HOI0 8 ICHYIOUI OPEHAJICHT cucmemu Ha cmaoii ix npoEKMYBaHHs, MEXHIKO-MEXHOLOTUHUMU MONCIU-
B0CMAMU CUCEM MA CYYACHOIO IHPPACMPYKMYPOI0 KOPUCTTYBAUIE OCYULY8ANHUX 3eMeNb, HA CbO20OHI He
3abe3neuyemvcs onepamusHe YNpaeuinHi MexHON02IUHUMU HPOYecamu 8000pecyI08anHs ma niompu-
MAHHI ONMUMATILHO20 800HO20 PEXCUMY IPYHMY. J[0CHIOHCeHHAMU HA SUPOOHUYUX OLIAHKAX HA MUNOBUX
0711 30HU OCYULYBANLHUX MeNIOpayill OPEHAdNCHUX CUCMeMAX 6CHIAHOBIEHO, WO NPOBEOeHHs KOMNIEKCY
pobim i3 6IOHOBNIEHHA KAHANIE GIOKPUMOI MA KOAEKMOPHO-OPEHANCHOT Mepedci 00 NPOEKMHUX NOKA3-
HUKIB, peMOHm Ma YKOMNIEKMYSAHHS 2i0POMEXHIUHUX CNOPYO, HAABHICMb HA OPEHAMNCHUX CUCTEeMAX
ModcIugocment akymya08ants 000amro8UX 3anacie 600u OJis NPOBeOeHH s 36010HCEHHS MA 3ACMOCY BAHHS
cucmem 3poueHHs (00WY8anbHOI MawuHu 6apabanHo2o muny), 003601UMU 3a0e3neyumu pecyno8aHHs
B00HO20 PeXCUMY IPYHMY ma RIOMPUMY8AmMU 80102iCMb 8 AKMUSHOMY WAPI IPYHMY 8 MeXcax, ONU3bKux
00 ONMUMATLHUX, BNPOO0BIHC Nepiody ecemayii. 3a paxyHoK pe2ynio8anHsl pigHs IPYHMOBUX 600 NPUPIcm
VPOACATIHOCTE BUPOWLYBAHUX KYIbMYP CMAHO8UB: Apa nuenuys — na 19,8 %, osec — 26,5 %, kykypyosza na
3eprno — 24,6 % ma cos — 48,0 %. Bapmicmov npupocmy ypodicaio, 00epiHcanoco 3a paxyHox peyiioeaHHs.
B00HO20 pedtcuMy y 00CIIOANCYBAHUIL NEPIOO 8 CEPEOHLOMY CIMAHOBUNA. Apa nuleHuys — 3,1 muc. epH, ogec —
4,8 muc. epH, KyKypyo3a na sepro — 12,9 muc. epu, cos — 16,0 muc. epu na 1 ea. Ompumano ingopma-
Yitni Mamepianu wooo 6nauUsy Cy4aACHUX KIIMAMUYHUX YMO8 HA (DOPMYBAHHA 8OOHO20 PEXCUMY TPYHIMY HA
MeniopoBaHux 3emisx, i € 0CHOB0I0 OISl pO3POOIEHHs. MemoOoN02Ii 0OTPYHMYBAHHs NAPAMempie ynpas-
JIHHA BOOHUM DENCUMOM TPYHMY HA MENiOPOBAHUX 3eMISAX 3 YPAXy8aHHAM ocobrusocmell 11020 opmy-
BAHHSL 8 CYUACHUX YMOBAX 20CNOO0APIOBAHHS MA 3MIH KAIMamy.

Knrwuosi cnosa: Openasicha cucmema, OCYULYBAHI 3eMai, 3MIHU KAIMAMY, BOOHUL PeXCum IPYHNLY,
6000pecyNI08aANH S
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