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SUMMARY

Global climate changes are manifested in different ways in the regions of the globe, and their
impact is becoming more and more noticeable and, above all, is reflected in agricultural
production, one of the most climate-dependent sectors of the economy. Climate changes
prevent sustainable agricultural production, therefore there is a need to effectively use the
potential of drainage systems, which is an additional resource for increasing the productivity
of the farm output on drained lands. The formation of new conditions for the cultivation of
farm crops and changes in the use of drained lands determine the need to expand the
functional tasks of drainage systems and restore water regulation on drained lands. To
establish the peculiarities of the formation of the water regime of drained soils in modern
conditions of climate change, monitoring studies were carried out, which include
meteorological observations, determination of indicators of the groundwater level (GWL),
and soil moisture, biometric characteristics during the growing season.
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Introduction

In the zone of drainage reclamation, significant areas (up to 3.3 million hectares) are used for the
production of agricultural products, and at all phases of development, the cultivated crops are under
the direct influence of weather and climate, and their influence on productivity reaches 50%.
Therefore, in modern conditions, agriculture requires research into the peculiarities of the formation
of the water regime of drained soils and the development and implementation of adaptation measures.
Modern climate changes make corrections to technological maps and the structure of crop rotations of
agricultural enterprises in the zone of drainage reclamation. There is a decrease in the area of cold-
resistant crops (cereals and legumes, flax, and lupine), and a significant increase in the number of
active temperatures contributes to the fact that such economically attractive crops as corn, sunflower,
soy, etc., have taken the leading positions in agricultural production, and their cultivation is subject to
the economic situation market of agricultural products (Basharin et al., 2016; Kuzmych et al., 2022a,
2022b; Serraj & Pingali, 2023).

Since climate changes prevent sustainable agricultural production, there is a need to effectively use
the potential of drainage systems, which is an additional resource for increasing the productivity of
the farm output on drained lands. At the same time, the formation of new conditions for growing
agricultural crops and changes in the direction of the use of drained lands determine the need to
expand the functional tasks of drainage systems and restore water regulation on drained lands (Balyuk
et al., 2015; Conducting a spatial analysis of changes in the water regime, 2019; Onanko et al., 2022a;
The Global Climate in 2015-2019, 2019; Shevchenko et al., 2019)

Methods and techniques

In order to study the processes of forming the water regime of the soil on drained lands under various
regime-forming factors and to solve the modern problems of managing the water regime of the soil, a
complex of field studies was carried out on particular the drainage and humidification system (DHS)
“Romen”. DHS "Romen" includes channel lock, accumulative capacity, open channel network, and
closed network (Fig. 1). The storage tank was built on the site of an ancient river, its length is 500 m,
its width is 22 m, and its volume is 50 thousand m?, including the volume of the compartment for
accumulating drainage water - 12 thousand m’. In the summer-autumn period, the storage capacity is
filled by gravity due to water support through a channel lock on the Romen River. Water from the
storage tank for humidification is also supplied by gravity (Basharin et al., 2016; Conducting a spatial
analysis of changes, 2019; Kuzmych et al., 2022b; Balyuk et al., 2015; Shevchenko et al., 2019).

3 research plots were selected for research: 1 plot - cultivated crops: buckwheat on an area of 28 ha
and corn on an area of 1.5 ha; 2nd plot - cultivated crop of perennial grasses on an area of 12 hectares;
Plot 3 - cultivated crop - perennial herbs on an area of 5.3 hectares.

Figure 1 Scheme of the DHS "Romen" ; research and production areas:No. 1 — selective material
drainage, No. 2 — continuous material drainage, No. 3 — traditional pottery drainage
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The territory of the research plots occupies the floodplain in the trough-like valley of the Romen
River. The soil-forming rocks of the Romen River valley are alluvial loess-like carbonate loams,
which are products of loess erosion and deposition. The parent soil-forming rocks of over-moistened
soils are loess sands and loams, mainly of light and medium mechanical composition, as well as
fluvioglacial sands with interlayers of sands and loams (Kuzmych and Voropai, 2023; Onanko et al.,
2022b; Planning for the Distribution of Reclaimed Water, 2009).

Results and Discussion

The cultivated crops - plot No. 1: corn for grain medium-ripening hybrid DK315, FAO 310 (on an
area of 1.5 ha) and the Greek variety “Slobozhanka” (on an area of 28 ha); plot No. 2 - perennial
grasses (on an area of 12 hectares); plot No. 3 - perennial grasses (on an area of 5.3 hectares).

The justification for the regulation of the water regime in the experimental areas is created with the
help of sluicing (Fig.2, 3), it is also provided, if necessary, to provide water for irrigation from
existing water sources (storage capacity, Karabutiv reservoir).

Winl /. ¥

en” Figure 3 Storage capacity at the DHS "Romen”
(May, 2023)
The water-physical properties of peat soils are given in Table 1.
Table 1 Water-physical properties of peat soils, DHS "Romen"

. Horizon Spec.iﬁc Volqmetric Full moisture Possible moisture reserve in
Name of the soil om > | gravity, | gravity, capacity. % the layer, m*/ha
g/cm’ g/cm’ pactty, 7o 0-25 cm 0-100 cm
0-25 1.480 0.305 278 2097
Peat many-ash deep- 25-50 1.121 0.110 850 2448
and medium-peated 50-75 - 0.145 623 2258
75-100 - - - 2258 9061
0-25 1.673 0.353 241 2127
Heavily peated 25-50 1.311 0.205 435 2230
50-75 - 0.139 651 2262
75-100 - - - 2262 8881
0-25 1.905 0.580 134 1943
Medium peated 25-50 1.480 0.300 280 2100
deep peat 50-75 - 0.171 - 2253
75-100 - - - 1943 8239
0-25 2.20 0.718 102 1831
Weakly peated deep | 25-50 1.91 0.580 134 1943
peat 50-75 - 0.212 416 2205
75-100 - - - 1831 7810
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The total moisture content of the arable layer of peat-rich ash soils varies between 249-248%,
strongly peated — within 228-241%, medium peated — about 134%, and weakly peated — about 102%
of dry weight. The lower layers of peat have a much higher moisture content - in the range of 300-
700% of the dry weight of the soil. Therefore, the average moisture content of a one-meter layer of
peaty, high-ash soils varies from 315 to 600%, and strongly peated - 261-370%.

The sharp difference in the moisture content of the arable and subsoil layers is explained by the
increased ash content of the upper horizons, as well as the increased decomposition of organic
substances in the arable layer.

In the process of cultivation and further agricultural use, peat soils undergo significant changes:
decomposition of plant remains in the soil occurs, as a result of which its specific gravity increases
and the moisture capacity and thickness of the peat layer decreases.

The thickness of the peat layer decreased on average from 2.32 to 2.02 m (by 12.8%), the volume
weight of the plow layer with a thickness of 25 cm increased from 0.188 to 0.314 g/cm3 (by 67%) on
peaty multi-ash soil and on low-peat - from 0.643 to 0.718 g/cm3 (by 12%); in the soil layer of 25-50
cm, the volumetric weight increased from 0.45 to 0.58 g/cm3 (by 29%). The total moisture content of
peaty, high-ash soil decreased from 497 to 267% in the arable layer, from 123.5 (to 102%) in the
lightly peated layer of 0-25 cm, and from 166.6 (to 134%) in the 25-50 cm layer.
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Figure 6 Dynamics of GWL at the DHS "Romen" Figure 7 Dynamics of moisture in the active
soil layer (0-50 cm, peat soils) at the DHS
"Romen"

Indicators of meteorological factors (precipitation, air temperature) were determined on the reclaimed
lands of the DHS "Romen" (Fig. 4, 5). 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.
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The average daily air temperature during the growing season was 1.7°C lower than the long-term
value (14.5 °C) and only the average temperature in June was 0.8 °C higher.

The study of the dynamics of GWL and the humidity of the active layer was substantiated during the
growing season (Fig. 6, 7).

Conclusions

According to the research results, the current state and technical-technological features of the
functioning of the mentioned drainage systems have been determined, and the main factors that
determine and influence their water-regulating capacity have been determined.

The conducted studies show that 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 active soil layer is not ensured today.
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