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Abstract 

 

Assessment, protection and restoration of soil properties are the main directions to follow in farmland management, both 

for the long-term conservation of this natural resource and for increasing crop quality and yield. This study aimed to 

determine the soil agrochemical state and to estimate the variation of its main chemical properties induced by the irregular 

land surface. Agrochemical soil sampling was carried out at a depth of 0-25 cm in autumn 2022, the land was previously 

cultivated with oilseed rape. The specific soil of the area is phaeozem argic and the land parcel studied is tilled in 

conventional system. Soil reaction values, essential nutrients (N, P, K), and humus content were determined by standard 

methods. The results reveal a good to very good mobile potassium supply (132-308 ppm) and a low to medium mobile 

phosphorus content (9-22 ppm). The nitrogen index in relation to humus content (5.2%) reflected an average concentration 

of this element (3.6%). The pH values indicate a strong to moderate soil acidity response (4.7-5.2), caused by leaching of 

surface horizons by water erosion. By correlating the data obtained, it can be concluded that the soil fertility status is good 

and can be maintained and improved by applying appropriate tillage practices. 
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Agricultural soils are influenced by the long-

term history of cultivation practices and current 

management decisions of the farmer (Engell I. et al, 

2022). Differences in inherent soil characteristics 

can result in variations in soil health that influence 

crop yields and environmental quality (Veum K.S. 

et al, 2021). 

Soil chemical properties are mostly used to 

measure soil fertility and health compared to 

physical and biological properties due to their rapid 

measurement, applicability to field conditions, 

accessible to producers, dynamic nature, and ability 

to capture a wide range of soil functions (Brejda J.J. 

et al, 2000; Veum K.S. et al, 2021). 

The chemical properties of the soil undergo 

important changes in time, being considerably 

influenced by the soil tillage system (Chetan F. et 

al, 2019) and the  long term use of mineral fertilizers 

(Marin N. et al, 2021). Research has also shown that 

local soil conditions and soil morphology control 

the lateral and vertical movement of solutes (Yoder 

R.E. et al, 2001). 

Because of the important role they play in 

nutrient availability, plant growth and development 

and ultimately yield, pH, N, P, K and humus are the 

main indices to consider when assessing soil 

fertility. 
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Soil pH is a key index of soil properties, 

which was considered as one of the main variables 

influencing other soil properties (Bolan and 

Kandaswamy, 2005). Studies have shown that soil 

pH can influence crop yields, soil nutrient release, 

and soil microbial activity to a large extent (Zhang 

L. et al, 2019). 

Nitrogen (N) is an essential element for the 

functioning of terrestrial ecosystems and is often the 

primary limiting resource for the productivity of 

many terrestrial ecosystems (Xiao A. et al, 2018). 

Soil nitrogen transformations underpin plant growth 

and are fundamental to healthy ecosystem 

functioning (Girkin T.N. et al, 2022). It is an 

important source of nutrients, and its dynamic 

change is influenced by several factors, in particular 

by soil conditions and ground cover plants (Kang J. 

et al, 2023). 

Phosphorus (P) being a key element in DNA, 

RNA as well as ATP and phospholipids is essential 

for the growth, functioning and reproduction of all 

life on earth (Alewell C. et al, 2020). Phosphorus 

(P) moves slowly in the soil, is easily fixed, and is 

usually enriched in the surface layer. If stratified, 

most of the soil P in the surface layer is easily 

washed off by rainfall runoff (Lv L. et al, 2023). 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/soil-nitrogen



