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The article considers the agrophysical properties of a chernozem in the conditions of the transition to 

soil protection tillage technologies. High-quality microstructure formation of the soil was revealed. The 

use of moldboard plowing and surface loosening with disc harrows resulted in the excellent structural 

composition of the studied soil layers. Flat-cut soil cultivation resulted in lump formation in the over-
seed and under-seed layers. In the initial period after mechanical impact, the studied soil layers did not 

differ significantly in the content of agronomically valuable aggregates. The studied tillage technologies 

did not have any significant compacting effect. The indices of soil density in the treatments of the 

experiment corresponded to the optimal values, and in the conditions of moldboard plowing the soil 

was characterized as excessively loose in some periods. The bulk density of the chernozems after disk 

harrowing and cultivators was higher than after moldboard plowing. There was no difference in the soil 

bulk density in the root-inhabited soil layer under different treatments. The values of the total porosity 

indicate the excessive looseness of the chernozem. The air content of the soil in the untreated layer (10–

20 cm) significantly decreased in the treatments with the use of all the studied technologies but 

moldboard plowing. A significant increase in the penetration resistance in the topsoil (0–10 cm) was 

noted in the first two months after the use of the minimum tillage treatments. No significant influence 

of soil moisture on the penetration resistance was revealed (r = –0.1–0.4). 
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