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Abstract

Liming of acidic soils is associated with various processes in the soil, including 
the availability of nutrients for plants. The vector and extent of these changes 
depend, inter alia, on the type of lime material and the doses used. Particularly, 
excessive liming can trigger a deficiency of manganese for crops. A long-term 
microfield experiment (13 test years) was carried out on Albic Retisols reclaimed 
with the dolomite particles of various sizes as a by-product of stone processing 
quarries. Ten treatments including various sized dolomite particles and their 
combinations, as well as traditional limestone flour on the background of NPK 
fertilizer were studied for the changes in soil acidity indicators (exchangeable 
acidity, pH; hydrolytic acidity, Hy; total acidity, Htot) and manganese availabil-
ity. The amount of acidic components passing into the extract of 1N KCl was 
insufficient to reveal a dependency between the exchangeable acidity and the 
content of mobile manganese in the soil of most treatments limed with dolo-
mite particles of various sizes. However, the relationship between the content 
of mobile Mn in soils and the value of hydrolytic acidity was proved by paired 
linear regressions. Regardless of the dose and size of dolomite particles added, 
the soil was highly and moderately supplied with plant available manganese 
during the entire study period.
Keywords: Retisol, dolomite screenings, manganese, hydrolytic acidity, depen-
dency.

Introduction

Manganese (Mn) is an important micronutrient for plant growth and devel-
opment in metabolic processes in a plant cell. Mn is one of the most abundant 
metals in soil and comprises about 0.1 % of the Earth’s crust (Emsley, 2003; Al-
loway, 2008). In Albic Retisols (IUSS, 2014), the concentration of mobile man-
ganese ranges from 0.008 to 0.4 mmol (eq)/100 g of soil. Its amount depends on 
many factors, including total reserves of Mn in soil, soil acidity, concentration of 
exchangeable hydrogen, water and air regime of soil (Behera and Shukla, 2014; 
Rengel, 2015), as well as particle size distribution (Nebolsin and Nebolsina, 2010; 
Alejandro, Höller, Meier, and Peiter, 2020).

The mobility of manganese increases from soils with an alkaline reaction to neu-
tral and further to acidic soils (Lukin, Avramenko, and Melentsova, 2006; Behera and 
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