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The studies were carried out during four rotations (1989–2016) in a stationary field crop rotation on 

sod-podzolic loamy sand soil, typical for many farms in the Upper Volga region. Three tillage systems 

with different intensity of impact on the soil (annual moldboard (control), annual flat-cutting and annual 

moldboard-flat-cutting) were studied in the crop rotation. The purpose of the research was to study the 

effect of the tillage systems on the structure of the tilled soil layer and crop yield. There were no 

significant differences in the structure of the tilled soil layers depending on the tillage systems. When 
the moldboard plowing was used, the distribution of humus over the tilled layer was relatively uniform 

(2.18% in the  

0–10 cm layer and 2.28% in the 10–20 cm layer), while for the flat-cutting system, the humus content 

was higher in the top 10-cm layer compared to the lower layer (2.46% and 2.06%, respectively). The 

highest content of nitrate nitrogen was measured in the soil with the moldboard plowing. The maximum 

plant density, safety and survival of winter crops were recorded on the soil under the flat-cutting system 

of soil cultivation (due to their better development in the autumn period), for spring grain crops – under 

the moldboard-flat-cutting system. The flat-cutting tillage ensured the maximum average yield for four 

crop rotations (2.87 t ha–1 of grain units), the moldboard-flat-cutting and the moldboard systems – 

slightly less (2.83 t ha–1 and 2.77 t ha–1, respectively). 
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