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Among the main grain crops in Ukraine, winter wheat plays a strategic role in ensuring food 
security, which means providing the country with high-quality food, feed and raw materials for 
industry. One of the most important factors in increasing grain productivity of winter wheat 
and improving the quality of the crop is the supply of mineral nutrients to the plants. For the 
formation of 1 Mg ha-1 of grain yield and the relevant amount of straw, winter wheat plants 
require 15-26 kg N, 2-7 kg P2O5, 11-22 kg K2O [1]. 

The main efficient method of providing plants with nutrients during the growing season 
is to apply mineral fertilizers before sowing. It is well known that the availability of nitrogen 
in plants plays a crucial role in the processes of protein synthesis and accumulation in grain, 
and the relevant changes in its physical and chemical properties. The effect of nitrogen on the 
content of plant proteins is expressed by increasing the content of various amino acids, which 
are the main building blocks for the synthesis of protein molecules in grain and determine 
their functional properties [2]. At the same time, as Kostić et al. [3] noted, increasing the 
supply of nitrogen to plants is effective only up to a certain point, after that grain yields may 
stay at the same level or even decline. The scientists note that improper nitrogen management 
is environmentally dangerous and has an indirect negative impact on the ecological state of 
the environment, as well as human and animal health. Phosphorus plays a key role in the 
processes of photosynthesis, energy storage and transfer in plant cells, and the development 
of the aboveground and root systems of plants [4]. Potassium is an essential component in the 
main stages of protein biosynthesis. In addition, under conditions of insufficient potassium 
supply, nitrogen uptake by plants and the transport and distribution of nitrates in plants are 
reduced [2]. 

The main effective method of providing plants with nutrients during the growing season 
is the application of mineral fertilizers before sowing. At the same time, separate application 
of nitrogen fertilizers before sowing and during the growing season of winter wheat by means 
of foliar fertilization can be an effective  method of split nitrogen supply to plants during the 
growing season and increasing the efficiency of nitrogen fertilizer use.

The field experiment was conducted in 2015-2017 years on the territory of the Poltava State 
Agricultural Experimental Station of the Institute of Swine Production and Agro-Industrial 
Production in Ukraine. 

The aim of the study was to determine the effect of the method and terms of mineral 
nitrogen application (N90 before sowing; N60 before sowing + N30 (BBCH 26); N30 before 
sowing + N30 (BBCH 26) + N30 (BBCH 30) on the background of P60K60 availability, as well as 
the combination of mineral fertilization and the use of Potassium Humate (2.0 l t-1) during 
pre-sowing seed treatment.
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The results of the research showed a significant positive effect of NPK fertilization and the 
combination of mineral fertilizers and pre-sowing seed treatment with Potassium Humate. 
On average, over 3 years of research, the maximum yield of winter wheat was obtained in 
the variant Potassium Humate+N30P60K60+N30(BBCH 26)+N30(BBCH 30). The application of 
mineral fertilizers provided an increase in the content of protein and crude gluten in winter 
wheat grain by 14,4-34,4% and 14,0-27,6%, respectively, compared to the control. Moreover, 
the upper limit of the level of increase of these indicators corresponds to the introduction of 
mineral nitrogen in 3 stages.

On average, the treatment of seeds with Potassium Humate before sowing increased 
the protein and gluten content in winter wheat grain by 13,2% and 7.6%, respectively, 
compared to the control. On average, over 3 years of research, the maximum values of protein 
and crude gluten content in winter wheat grain were observed in the variant Potassium 
Humate+N30P60K60+N30(BBCH 26)+N30(BBCH 30). Their values exceeded the control by 40,8 
and 35,6 %, respectively.
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