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Abstract: The present research represents the influence of chemical reclamation on the saline regime of the soil. Irrigation with limited water 
suitable for irrigation increased exchangeable sodium in the soil exchange complex to 5% and in the aqueous soil extract by 30%. 
Phosphogypsum was used as a chemical ameliorant in stock for three years under irrigation conditions and without it. It was applied at rates of 
1.4, 3 (in spring) and 6 (in autumn) t/ha. The application of ameliorant in the spring a t the rates of 1.4 and 3 t ha  under irrigation caused to -1

reducing the ratio of Na/Ca on average from 3 years to 2.53 and 1.51. It was sulfate type of salinity for all period of the time. Sodium exchange 
was decreased by application rates of phosphogypsum to 2.3% total amount of the exchangeable cations without irrigation (application of 
ameliorant in autumn) as compared to the control variant. Sodium exchange was decreased to 3.7% with a total amount of the exchangeable 
cations with irrigation (application of ameliorant in spring). In the first year after the second application of phosphogypsum there were the 
lowest rates of the density had the variants without irrigation. The density in this period was 1.17-1.2 g cm , that was less on 0.04-0.96 g cm as -3 -3  

compared with the results the first year after first application.
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It is necessary to use irrigation, for higher yields of crops 

in the Dnipropetrovsk region, Ukraine. The development and 

management of modern irrigated agriculture should 

increasingly be based on environmental orientation. The 

ecological direction is first of all preservation of soil, 

increasing fertility and maintain optimum physical and 

physicochemical properties (Dudiak et al 2019, 2020). The  

fertile soils of Ukraine are suffering from the different quality 

of water (Malovanyi 2020).The 23.3% area of irrigated lands 

of Ukraine (2170.5 thousand hectares) which is irrigated. 

More than 60% of the area of irrigated land is located in the 

Steppe zone, excluding the temporarily occupied territories, 

(1324.1 thousand hectares), of which 461.2 thousand 

hectares (34.8%) are irrigated (Pichura et al 2018). In 

particular, in the Dnipropetrovsk region the area of irrigated 

lands is 198.7 thousand hectares-(14.8%). With the 

beginning of the application of irrigation reclamation there 

were changes in the conditions of functioning of all 

components of the natural environment, in particular, the 

direction and speed of soil processes changed (Pichura et al 

2017, Zelenskaya et al 2018). The results of these changes 

can have both a positive effect (improved moisture supply, 

increased productivity, etc.) and negative effect (flooding, 

salinization, waterlogging, etc.) (Dudiak et al 2019, Pichura et 

al 2019). Although deficit irrigation (DI) may have the 

potential to optimize crop yields in water limited 

environments, the success of such strategies may depend on 

the ability to manage variability in profile stored soil water 

during periods of drought. Understanding variability in stored 

soil water and crop rooting depth is an important component 

of successfully managing a deficit irrigation strategy. 

Traditionally, DI is applied at a fraction of the full irrigation (FI) 

requirement, but managed deficit irrigation (MDI) may 

optimize yield and irrigation by coordinating irrigation timing 

with the crop's reproductive stages through the management 

of soil water depletion and water stress Bell et al 2020 . ( )

Understanding the impacts of desalination treatments 

on salt migration in saline soil during the farmland 

abandonment-reclamation process has significance for 

saline soil development and utilization. The research have 

shown that in arid climates there is a significant increase in 

the salt levels in the soil (Choudhary  2018, Shi et al et al

2021). The researches have shown that long-term irrigation 

with fresh and mineralized waters has a negative effect on 

the physical and chemical properties of soils (Morozov et al 

2008, Vargas  2018, Baliuk 2012, et al Onopriienko et al 

2019). It also caused to changes in the soil-forming process. 

The causes of secondary irrigation salinization vary with 

different quality of irrigation water ( ). The Baliuk 2012

ameliorants influence physical and physicochemical 

properties of soils ( Lozovitskyi 2010 . Onopriienko et al 2019, )

The main objectives of research were impact of irrigation on 

the state of saline composition of soil and the effectiveness of 

chemical reclamation. It was determined the optimal 


