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Mineral fertilizers are one of the factors affecting productivity of agricultural crops. Fertilizers provide 

up to 70% of yield growth in the North-West region of Russian Federation. However, the efficiency of 

fertilizer application depends significantly on soil heterogeneity, which is a natural feature of the soil 

cover of the region. The study was carried out in a stationary landscape field experiment in 2008–2012. 

The objects of the study were agricultural crops of a grain-grass crop rotation with different fertilizer 

treatments, differing in methodological approach to accounting for the spatial heterogeneity of the soil 
agrochemical properties. It was found that for the high-quality sod-podzolic soils mineral fertilizers 

were still one of the most effective factors to increase labor productivity. Conventional fertilizer 

application provided an increase in the yields of the main products to 2.05 t ha–1, while the energy 

efficiency ratio was 1.4, and the profitability was 256%. In conditions of increased heterogeneity of soil 

fertility two options of site-specific mineral fertilizer application were energetically and economically 

justified: site-specific annual application of mineral fertilisers according to the soil properties and site-

specific application of potassium fertiliser only to reduce spatial variability in soil potassium content. 

The use of these options led to an increase in crop productivity in the field crop rotation by 110–112%, 

while the energy efficiency ratio was 2.1–2.4, and the profitability level was 257–499%. 
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