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In solving the problem of sustainable high-quality grain production to ensure the 

country's food security, increasing the area under maize as a multifunctional crop with 

universal use plays a significant role.  Globally, its grain is used as a raw material for 

food, highly nutritious fodder, and for the production of a large number of industrial 

goods. The improvement of corn growing conditions to reach high yields is associated 

with the rational supply of mineral nutrients during the growing season. N, as an 

integral part of a wide range of organic compounds, plays a key role in the growth of 

the vegetative part of plants, the formation of a developed leaf surface and the extension 

of its active functioning. The most intensive nitrogen uptake by plants is observed 

within two to three weeks before the phase of panicle ejection, and it almost stops at 

the beginning of milky-wax ripeness of grain [1]. 

P is important in the energy supply of plant metabolism, and is involved in the 

synthesis of proteins and carbohydrates.  As a component of nucleoproteins, it plays a 

key role in cellular reproduction [2].  Its use is necessary to ensure proper plant growth, 

root development, seed and fruit formation, and harvesting. Maize plants absorb Р 

throughout the growing season, but the greatest need for it is observed in the 4-6 leaf 

stage, during the formation of future inflorescences [3]. 

The use of K helps to mitigate the negative impact of abiotic stresses on plants 

by regulating the course of physiological and biochemical processes in plants. In 

particular, increased plant resistance to drought under conditions of sufficient plant K 

supply is associated with the formation of a more developed root system, increased 

intensity and productivity of photosynthesis, and improved regulation of osmotic and 

turgor pressure in cells [4]. The supply of this element to maize plants is quite important 

from the beginning of seed germination to the end of the flowering phase. Its deficiency 

at the beginning of the growing season leads to a delay in the growth and development 

of young maize plants, and at a later stage causes inhibition of growth processes, 

resulting in the formation of short internodes, and, accordingly, low-growing plants 

with reduced grain productivity. The presence of this element in the soil affects the 

efficiency of plant uptake of nitrogen and phosphorus from mineral fertilizers and soil 

[5, 6]. 
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To ensure optimal functioning of key physiological processes, plants need a 

sufficient supply of micronutrients. For example, Ca keeps cell membranes plastic. Mg 

functions as a cofactor in various enzymatic reactions during phosphorylation 

reactions. S plays an important role in protein synthesis [7]. B is crucial for pollen 

germination. Cu plays an important role in the synthesis of chlorophyll and other 

pigments, photosynthesis, respiration, and carbohydrate and protein metabolism in 

plants.  Fe is an integral part of chlorophyll.  

Mo is a cofactor of enzymes that catalyze nitrogen metabolism and amino acid 

synthesis in plants. The main function of Mn in plants is to activate the enzyme systems 

involved in photosynthesis, respiration and nitrogen assimilation. Zn plays an 

important role in maintaining plant metabolism [8, 9].  

Scientists note that nutrition of maize plants with microelements during the 

formation of 7-8 leaves will increase the intensity of plant growth, enhance the 

graininess of the ears and improve the quality of seeds. In this phase of development, 

Zn, Mn, B, Cu are critically important. Two-thirds of the absorption of B, Mn, Fe 

occurs before the reproductive growth phase. Most of Zn (over 70%) is absorbed by 

plants in the late stages of vegetative and early stages of reproductive growth [10].  

A perspective agrotechnological method of providing plants with microelements 

during the growing season is foliar fertilization of crops.  The main advantages of 

applying microelements directly to vegetative plants are avoidance of interaction with 

the soil environment, which is characterized by certain physicochemical and biological 

features, provision of plants with nutrients during critical periods of their development, 

getting nutrients on the plant surface and their direct integration in metabolic reactions 

[4, 5].  

Scientists note that the penetration of nutrients into the plant occurs due to 

diffusion through cracks and imperfections in the cuticle, stomata, leaf hairs, trichomes 

and other specialized epidermal cells. After passing through the cuticle, nutrients can 

accumulate in the intercellular space before they reach metabolically active cells. After 

assimilation into the metabolism, micronutrients have limited remobilization to other 

organs, making the timing of micronutrient supply by demand even more important 

[10]. 
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