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The results of studies of the influence of foliar feeding crops of corn water-soluble fertilizer «Nutrimix», «Nutribor» and «Micro-Mineralis» on background calculation rules N158P52K52 complete mineral fertilizer (background) on the yield and quality of corn grain are presented. It was found that the use of foliar feeding on the background of the main fertilizer has a positive effect on the performance of the studied maize hybrids. Based on the analysis of the research results revealed that optimizing nutrition contributes to more complete disclosure of the resource potential of plants and higher yields.
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Statement of the problem. Maize played a leading role in the world of agriculture. It refers to the three main cereal crops of the world (along with wheat and rice) and ranked high among them in planting acreage and production of grain. Maize ranks first place among cereals with regard of performance potential. In the last five years, the highest gross grain yield of maize was obtained in 2013 (32 million tonnes of grain), and average yield in Ukraine was 6,4 t/ha [1]. Despite the high productivity potential of modern corn hybrids and the average yield in Ukraine, we can conclude that there is a low realization of potential productivity of the culture. Success in solution of this problem depends mainly on the optimization of the fertilizing and application of new generation micronutrients for foliar feeding crops. 

At this stage of agriculture intensification one of the ways to increase crop yields is the application of micronutrients, especially those that contain essential micronutrients according to the needs of the plants in the chelates form [3].

Corn plants absorb significant amounts of elements and it is highly sensitive to the lack of them at certain stages of growth. To ensure the maize plant by manganese, zinc, molybdenum and sulfur we should used a large number of micronutrients. Some of these are fertilizers «Nutrimix» and «Nutribor».

Fertilizer «Nutrimix» is specially developed for a balanced feeding primarily grain crops and corn in particular. Fertilizer for foliar application «Nutrimix» is a fully water soluble fertilizer with micronutrients, with special emphasis on Mn (4 %), Zn (3 %), Cu (4 %), and Molybdenum (0,04 %). In addition to these elements fertilizer in its composition contains 15 % of sulphur and 8 % of nitrogen.

«Nutribor» is a water soluble fertilizer with superior elements: manganese, zinc, magnesium, molybdenum and boron. The fertilizer contains 12 % of sulfur and 6 % of nitrogen. The main element in the fertilizer is a boron (its content is 8 %).

These fertilizers have some advantages in comparison with others. Firstly it concerns their good compatibility with the preparations for plant protection from harmful objects. The results of several tests in the farms of Ukraine and some countries of the world proved a high efficiency of fertilizers «Nutrimix» and «Nutribor», which provide the increase of yield and improvement of grain quality. Equally important is the efficiency of fertilizer application under conditions of stress, which has increased due to changes in climatic conditions. The biggest effect fertilizers provide in case of their application in additional fertilizing for the growing plants according to the recommendations [2].

Analysis of recent researches and publications which initiated solving the problem. One of the important elements in modern technologies of cultivation of agricultural crops is foliar feeding, which significantly increases the yield and improves the quality of the products by the way of the balanced and quick provision the needs of plants in nutrition elements in the periods of growth when they most need them.

Microelement fertilizer is used for the foliar feeding, and its range is growing every year. Microelement fertilizer efficient is high regardless of the application method (seed treatment or foliar application). It was justified in the number of research and based on the fact that increase yield and improve product quality significantly higher compared to the growth of production costs per 1 ha of sowing. So, the economic payback of each additional hryvnia spent on the use of micronutrients in the culture ranges from 4,5 to 9 hryvnia and maize provides the highest return (9 UAH).

Corn is one of the leading cereal crops of the world and Ukraine due to high productivity potential (14–15 t/ha) compared to other crops. However, there was not always achieved the realization of the potential of corn hybrids. This is due to biological characteristics of the culture and its needs in macro- and micronutrients at some stages of organogenesis.

The purpose of the study was to reveal the peculiarities of growth and development of plants, the formation of the yield of modern maize hybrids depending on the background of mineral nutrition and foliar feeding of crops with fertilizer of new generation «Nutrimix», «Nutribor» and «Micro-Mineralis».
The materials and methods of research. The studies were conducted in 2015–2016 on dark gray ashed soils of the Left-Bank Forest-Steppe of Ukraine («Ukrainian dairy company», Kyiv region). Soy was the predecessor of maize in the experiment. After tillage conducted preparation of the fields according to the experience scheme before fertilization. In the basic soil preprocessing introduced N10P26K26 200 kg per 1 ha. Pre-sowing soil preprocessing included early spring harrowing, two deep cultivation to 8–10 cm. Seven days before sowing under cultivation made urea in the norm 300 kg (N138). Sowing carried out when the soil at the depth of seeding was heated to 8–10 °C (hybrids Orzhytsia 238 MВ and Ayax). After sowing the field was rolled. 

Meteorological conditions in the years of studies was variable, which gave the opportunity to thoroughly and objectively evaluate the studied hybrids depending on meteorological factors and agrotechnical methods of cultivation.

The variants included preprocessing of maize by the fertilizer «Nutrimix» (1 l/ha) + «Nutribor» (0,5 l/ha), and «Micro-Mineralis Corn» (1 l/ha) in phase 4 leaves, 8 leaves. Simultaneously there was one and double treatment of crops in the phase of the 4th and 8th leaves and the joint introduction of all three types of micronutrients.

Results of the research. Yield is the integral indicator of any culture cultivation efficiency. Our research revealed that the highest yield was formed by maize hybrid Ayax in 2016. It was 10,3 t/ha (see the table) which was more than the control without fertilizers on 0,7 t/ha in the variant applications fertilizers «Nutrimix» (1 t/ha) + «Nutribor» (0,5 kg/ha) with micronutrient «Micro-Mineralis Corn» (1 l/ha) at 4th and 8th leaf on the growing plants on the background of the calculated rates of mineral fertilizers.

Maize yield depending on fertilizer and seeds, t/ha

	Hybrid
	Fertilizer option
	Yield, t/ha

	
	
	2015
	2016 

	Hybrid Ayax
	1
	Background N158P52K52 – control without feeding
	8,6
	9,5

	
	2
	Background + «Nutrimix» (1 kg/ha), «Nutribor» (0,5 kg/ha) on the 4th leaf
	8,82
	9,67

	
	3
	Background + «Nutrimix» (1 kg/ha), «Nutribor» (0,5 kg/ha) on the 8th leaf
	8,85
	9,71

	
	4
	Background + «Nutrimix» (1 kg/ha), «Nutribor» (0,5 kg/ha) on the 4th leaf; Background + «Nutrimix» (1 kg/ha), «Nutribor» (0,5 kg/ha) on the 8th leaf
	9,27
	9,92

	
	5
	Background + «Micro-Mineralis Corn» (1 l/ha) on the 4th leaf
	8,62
	9,59

	
	6
	Background + «Micro-Mineralis Corn» (1 l/ha) on the 8th leaf
	8,65
	9,67

	
	7
	Background + «Micro-Mineralis Corn» (1 l/ha) on the 4th leaf + Background + «Micro-Mineralis Corn» (1 l/ha) on the 8th leaf
	8,87
	9,79

	
	8
	Background + «Nutrimix» (1 kg/ha), «Nutribor» (0,5 kg/ha) «Micro-Mineralis Corn» (1 l/ha) on the 4th leaf + «Nutrimix» (1 kg/ha), «Nutribor» (0,5 kg/ha «Micro-Mineralis Corn» 
(1 l/ha) on the 8th leaf
	9,45
	10,30

	Hybrid Orzhytsia 238 MВ
	1
	Background N158P52K52 – control without feeding
	7,95
	9,01

	
	2
	Background + «Nutrimix» (1 kg/ha), «Nutribor» (0,5 kg/ha) on the 4th leaf
	8,17
	9,28

	
	3
	Background + «Nutrimix» (1 kg/ha), «Nutribor» (0,5 kg/ha) on the 8th leaf
	8,23
	9,31

	
	4
	Background + «Nutrimix» (1 kg/ha), «Nutribor» (0,5 kg/ha) on the 4th leaf; Background + «Nutrimix» (1 kg/ha), «Nutribor» (0,5 kg/ha) on the 8th leaf
	8,59
	9,35

	
	5
	Background + «Micro-Mineralis Corn» (1 l/ha) on the 4th leaf
	8,06
	9,13

	
	6
	Background + «Micro-Mineralis Corn» (1 l/ha) on the 8th leaf
	8,12
	9,19

	
	7
	Background + «Micro-Mineralis Corn» (1 l/ha) on the 4th leaf + Background + «Micro-Mineralis Corn» (1 l/ha) on the 8th leaf
	8,46
	9,27

	
	8
	Background + «Nutrimix» (1 kg/ha), «Nutribor» (0,5 kg/ha), «Micro-Mineralis Corn» (1 l/ha) on the 4th leaf + «Nutrimix» (1 kg/ha), «Nutribor» (0,5 kg/ha), «Micro-Mineralis Corn» (1 l/ha) 
on the 8th leaf
	8,89
	9,59


Conclusion. The research revealed a high efficiency of fertilizers «Nutrimix» and «Nutribor» in the specified application rates for a double preprocessing. The yield on this option in 2015–2016 amounted, respectively, 9,9 and 9,3 t/ha. The effectiveness of fertilizer «Micro-Mineralis Corn» was lower compared to fertilizer «Nutrimix» and «Nutribor» on the 0,4–1,0 t/ha. Therefore, a higher effect we obtained by combined use of micronutrients and the double preprocessing of crops during vegetation period of corn.
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