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The results of research about the effect of foliar feeding crops fertilizer «Vitazim» on performance of maize hybrids on typical black soil are presented. The studies were conducted during 2015–2016 years in terms of «PFP-AGRO» in Pyryatyn district of Poltava region. On the basis of the processing results of research we found that for the realization of the potential productivity of maize and produce yield at 10,0 t/ha «Vitazim» is advisable to apply fertilizer application rate of 1 l/ha in the phase of 7–9 leaves on the background of the estimated norm of fertilizers and introduce in the production of high-yielding maize hybrids Okksizhen and Alekksandra.
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Statement of the problem. In recent years, Ukraine takes the leading positions on the world market as an exporter of crops. This is due to the increase in production volumes of grain crops, which in 2013 reached a level of 63 million tonnes. However, one of the precondition for such growth is increase of competitiveness of domestic corn. Its share in the gross collection of grain crops is 49 % and total grain production reached 31 million tons [1].

Such achievements are the result of  the beneficial work of plant breeders who have ensured the production by the new high-performance early-ripening and middle-early hybrids of corn which adapted to growing conditions. However, a significant percentage of corn productivity increase belongs to the intensification of cultivation technologies and foliar fertilizing of crops with the modern fertilizers of new generation which rich in macro- and microelements in accordance with the needs of the culture.

Maize (owing to its biological characteristics) has specific requirements for the plant nutrients. In the first two months the corn is growing very slowly, so nutrients during this period used fullest, so you should fertilize in easy-soluble form. Corn plants absorb the maximum amount of nutrients (70–80 %) during the period from the ejection of panicles and stigmas up to three–four weeks after flowering. Given  this, nutrients must be consistent with the needs of corn plants in a particular phase [2].

Corn (in accordance with scientific research results of D. Spaar) has a high need in zinc and manganese, and moderate need in copper and boron. We established that the corn absorbs a large volume of micronutrient during the growing season: up to 80 g/ha of manganese, 350–400 g/ha of zinc, 70 g/ha of boron and 50–60 g/ha of copper. Therefore, in certain conditions, you may need fertilizing of maize with usage of modern fertilizers which containing these elements.

In the early phases of growth and development the plants of corn due to the underdeveloped root system suffers from a lack of phosphorus, manganese and zinc. In the phase of intense growth the maize plants needs in these elements in a high degree because they stimulate enzymatic activity. Boron has particularly positive effect on fertilization, because it promotes the growth of the pollen tube. You can use multi-component micronutrient foliar actions of different composition, which are combined with herbicides [2].

Analysis of researches and publications on this problem. Corn much greater needs in fertilizer compared to other crops. Corn soaks different volume of nutrients including a large volume of macro- and micronutrients, depending on the level of productivity. The main ones are potassium, copper, iron, and zinc. «Vitazim» is multi-component mixed organic-mineral, microbiologically synthesized fertilizer that will provide corn in these elements.

«Vitazim» (due to its properties and component composition) can enhance the performance of corn by increasing the intensity of plants photosynthesis, better fixation of solar energy in the form of carbon compounds, to increase leaf surface area of the culture on 30–50 %, size and weight of the root system of plants, its vegetative and generative mass, increase resistance of corn plants to stress factors.

Some time ago, Vinnytsia Institute of forages and some leading agricultural companies on the basis of their research departments studied the characteristics and the effectiveness of the liquid fertilizer and plant growth stimulator «Vitazim» on crops in the Central Forest-Steppe of Ukraine. The research results indicate that this fertilizer requires more thorough study on each crop, particularly corn.
The purpose of the study was to reveal the peculiarities of growth and development of plants, yield formation and grain quality of maize hybrids depending on the background of mineral nutrition and foliar feeding of crops using organo-mineral, microbiologically synthesized fertilizer with potent biostimulation effect «Vitazim».

The materials and methods of research. The studies were conducted during 2015–2016 years in the «PFP-AGRO» in Pyryatyn district of Poltava region on typical black soil. Two-factor study was carried out in four replications according to standard techniques for this climatic zone. 

We laid field experience to achieve this goal. 

Factor A. The Hybrid:

1. Dniprovs’kyi 310 MV is a control.

2. Okksizhen;

3. Alekksandra.

Factor B. The Background of mineral nutrition:

1. Background 1 (assessment) – 100 %, 

2. Background 2 – 50 %; 

Factor С. Foliar feeding:

1. Without feeding (control) – water;

2. «Vitazim» 0,5 l/ha in phase of 5–6 leaves;

3. «Vitazim»  1,0 l/ha in phase of 5–6 leaves;

4. «Vitazim»  1,5 l/ha in phase of 5–6 leaves;

5. «Vitazim»  0,5 l/ha in phase of 7–9 leaves;

6. «Vitazim» 1,0 l/ha in phase of 7–9 leaves;

7. «Vitazim»  1,5 l/ha in phase of 7–9 leaves.
Results of the research. Level of productivity is the main criterion of cultivation technologies efficiency of any culture. We found that processing of crops of the studied maize hybrids in the phase of seven–nine leaves with fertilizer «Vitazim» with the application rate 1 l/ha ensured the formation of higher yields on the background of complete mineral fertilizer. The yield was less on 0,2 t/ha than in the best option when you make 50 % of calculated rates of mineral fertilizers and application «Vitazim» to the specified phase. It indicates the possibility of saving part of mineral fertilizers and reducing the cost for cultivation, which is important for farms of medium resource provision level. Grain yield was significantly varied depending on the hybrid. The highest yield formed hybrids Alekksandra and Okksizhen which were, respectively, 10,8 and 10,3 t/ha due to application of fertilizer «Vitazim». The hybrid Dniprovs’kyi 310 MV had a lower yields which amounted 9,6 t/ha. The best option for yield was number sixth with use of «Vitazim» in application rate 1 l/ha in the phase of 7–9 leaves on the background of complete mineral fertilizer. 

Fertilizer «Vitazim» had a positively impact on the main indicators of corn grain quality. The protein content in grain of the tested maize hybrids depended on the norms of mineral nutrition, the biological characteristics of the hybrid and weather conditions of culture vegetation period. The protein content in maize grain was 7,73–8,49 % without fertilizer. On average, in 2015–2016 the hybrids had protein content 8,02–7,8 %. Mineral fertilizers (background) increased the protein content  on the 0,85–1,07 % compared to control. Crops preprocessing with fertilizer «Vitazim» increased protein content up to 8,59–8,81 %. The difference between hybrids is due to their biological characteristics. Hybrid Alekksandra has the highest protein content (9,18 %).
Crops preprocessing with fertilizer «Vitazim» had different effect on the other indicators of grain quality of corn hybrids (such as starch and fat). We found that not detected clear patterns of fertilizer effect «Vitazim» on the starch content. Hybrid Okksizhen had higher starch content on the control. In general, the starch content in dependence on the application «Vitazim» changed insignificantly.

The highest content of fat in grain of corn was in the control variant (3,99 %). Fertilizer application (background) led to a slight decrease of fat content in the hybrids grain from 3,70 to 3,61 %. The lowest fat content had hybrid Dniprovs’kyi 310 MV.

Conclusion. The results of our studies testified that apply of fertilizer «Vitazim» (1 l/ha) in the phase of 7–9 leaves on the background of complete mineral fertilizer and introduction of the most productive adapted to the conditions of cultivation hybrids Alekksandra and Okksizhen allow to get yield of maize grain in the range of 10,3–10,8 t/ha.
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