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The results of the researches conducted during 2012-2014 on the experimental field of KhNAU named after V. V. Dokuchayev concerning the influence of application of different variants of seeding rates and crops foliar additional fertilizing with complex fertilizers and biological preparations on the variability of spring barley crops productivity variety Dokuchayevskyi 15 are given in the article.

During the researches it was established the optimum seeding rate for the studied spring barley variety – 5,0 million/ha which provides the highest crops grain productivity formation. The high efficiency of complex application of Crystalon special with biopreparation agro EM was defined. Crops grain productivity on this variant increased from 2,31 ​​to 2,43 t/ha in comparison with the control. During the analysis the degree of connection between crops grain productivity and yield structure main elements was determined.
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Statement of the problem. The formation of highly productive crops agrocoenosis is a complex multistep process that involves many dependent from each other factors at all stages of organogenesis, which have different effects on genetic and exogenous factors.

The study and complex estimation of certain basic elements of spring barley varieties growing technology based on deep analysis of yield formation structure elements, varietal characteristics and the quality of obtained products will increase the efficiency of this culture production.

In this regard, the disclosure of productivity genetic potential, the search for optimal seeding rates for them, and the most effective variants of foliar additional fertilizing are urgent.
Analysis of recent researches and publications which discuss the problem. Spring barley is grown in Ukraine as food, fodder and technical crop. Today barley is the second cereal crop in Ukraine. Its area reaches 2,5 million of ha. In Ukraine mainly spring barley is cultivated [1]. In the structure of the Forest Steppe cultivated areas spring barley on average occupies about 10 %, and sometimes, when there is a need to be resown winter crops, it reaches 12 and even 15 %. Therefore, the study of the peculiarities of its productivity formation in the system of technological cultivation methods and development of the basic elements of high-quality agricultural technology, adaptability to soil and climatic conditions of the growing region is very important. Seeding rates have a considerable influence on plants productivity indices formation; plants growth and development depend much on their application. As each region is characterized by soils and climate peculiarities, it is necessary to select for each region proper varieties that can combine high adaptability to adverse abiotic and biotic factors with sufficient potential productivity and ability to implement it even in stressful weather conditions [2, 3].

At present spring barley growing methods largely do not provide obtaining the desired harvest due to the technology breaking [4, 5].
Optimal plants stand density is one of the main conditions that determines the completeness of natural factors usage and growing high yield of good quality. The numerical researches data and practice show that the varieties reactions on certain agricultural technologies differ. In connection with the creation of new varieties of diverse use, seeding rate optimal introduction for them is of particular importance in the efficient use of natural resources.
Due to the rapid and significant changes in barley growing technology as well as social and economic conditions of grain production and consumption, the creation and introduction in the production new varieties of intensive and semi intensive types, with different vegetation periods require the clarification of seeding rates, foliar additional fertilizing application, specifying for each class. During the last time zoned varieties of barley are sown in the production using various seeding rates from 3.0 to 6.0 million of seeds per hectare. From economic and organizational point of view the introduction of adapted varieties into the production using certain own developed optimal components of varietal technology is the most essential way [6].
Taking into consideration the specificity of climatic conditions and peculiarities of new spring barley varieties which react differently to certain technology elements, while growing them, it is necessary to establish the optimal levels of technological measures that provide a guaranteed yield. Spring barley growing technology should include the creation of conditions under which the culture potential opportunities at quality and productive indices are fully realized. First of all it is a strict observance of agrotechnical measures and terms of their realization.

The purpose of the researches. The aim of the researches was to determine the impact of growing technology elements – seeding rates and foliar additional fertilizing on spring barley crops grain productivity of the studied variety, as well as to establish closeness of links between crops grain productivity and the main structural crops productivity indices.

Methods of the researches. The researches were conducted during 2012–2014 on the experimental field of Kharkiv NAU named after V. V. Dokuchayev using the generally accepted method [7]. The soil of the experimental field is typical black soil (chernozem) on loess carbonate. Humus content in the topsoil is 4,4 – 4,7 %, mobile phosphorus (by Chyrykov) – 138 mg/kg, potassium – 103 mg/kg of soil.
This two-factor experiment was carried out 3 times using the method of split plots. In the experiment it was determined the influence of different seeding rates –from 4,0 to 5,5 million/ha with the gradation step 0,5 million/ha (four variants). The plots of the second order were such variants of crops foliar additional fertilizing with complex fertilizers and biological preparation agro EM: 1 – control (crops water processing); 2 – Crystalon special; 3 – Reakom; 4 – Crystalon + agro EM; 5 – Reakom + agro EM.
The area of the researches has unstable moisture. As regards the moisture the best weather conditions were in 2014 which had a positive impact on the crops development and as a consequence on the formation of higher crops productivity. Temperature of the growing seasons during the years of the researches, especially in 2013, was characterized by a significant excess of this figure.

The recorded excess temperature conditions made significant changes in the growth and development of plants, their grain productivity formation. At the same time these differences on the basic meteorological parameters allowed to determine more fully the influence of the studied technology elements on the growth and development of spring barley crops of the studied variety – Dokuchayevskyi 15.

The results of the researches. In the conducted researches it was established high impact of the studied technology elements application on the variability of spring barley crops grain productivity. 

On average over the three years of the researches spring barley crop productivity was the greatest at the seeding rate of 5,0 million/ha – 2,49 t/ha (picture 1). As compared to the control crops grain productivity on this variant increased by 0,25 t/ha (over 11,0 %) at LSD05 of the main effect of factor A (seeding rate) – 0,10 t/ha. According to the conducted statistical analysis using the criterion of Walter-Duncan [8] at factor A, crops grain productivity indices belonged to three homogeneous groups: 1 – control (2.24 t / ha); 2 – 4,5 and 5,5 million/ha (2,39 and 2,41 t/ha appropriately); 3 – 5,0 million/ha (2,49 t/ha).
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Crops grain productivity indices changes under the influence of the main factor B (foliar additional fertilizing) occurred in a smaller range – from 2,31 to 2,43 t/ha. The largest statistically proven spring barley crop grain productivity on average over the three years of the researches – 2,43 t/ha was on the variants with complex use of Crystalon special with biopreparation agro EM.

The estimation of the studied technology elements as sources of variation in effectiveness variability of the studied sign showed a greater role of seeding rate for all the years of the researches. The share of this factor in the variability of crops grain productivity in 2012, 2013 and 2014 was 53,1 %; 71,4 and 75,0 % appropriately (pic. 2).
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Figure 1. Crops grain productivity of spring barley variety

Dokuchayevskyi15dependingupontheseedingrates(factorA)andfoliar

additional fertilizing (factor B), t/ha. Average for theyears 2012-2014.

Symbols:*–rankgroups:I–first;II–second;III–third;IV –fourth.

Variantsoffoliaradditionalfertilizing:1–control;2–Crystalon;3–Reakom;

4–Crystalon+agroEM;5–Reakom+agroEM;**–seedingrates:mln/ha.
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The application of different variants of spring barley crops foliar additional fertilizing caused changes in crops grain productivity in 2012 by 24,5 %; in 2013 by 6,1 % and in 2014 by 13,9 %. It is important to note the growing role of foliar additional fertilizing in less favorable weather conditions, as it was marked in 2012.

The interaction of the studied factors had no significant influence on the effectiveness change of the studied index. Only in 2014 it was statistically proven the effect of factors interaction on the change of spring barley crops grain productivity – 4,1 %.

One of the tasks of the conducted experiments was to determine the degree of connections between crops grain productivity and the main elements of the harvest. Over the years of the researches it was observed in general a similar regularity in the connections among the studied indices. Crops grain productivity in particular in all the years of the researches had a strong direct correlative connection with the number of plants and shoots per crops area unit, plant length, grain weight per 1 m2 of the main and lateral shoots, as well as with straw mass per crops area unit (pic. 3).
Feedback average strength in all the years of the researches was observed between crops grain productivity and the number of productive spikes in the ear which is naturally explained by the fact that during the analysis pairs were compared according to the seeding rates factor. This may also justify the feedback between crops grain productivity and spike length of the main plants shoots: with the increase of seeding rate to a certain degree, crops grain productivity in general increases due to a larger number of productive shoots per crops area unit, and the length of the ear due to the increased competition in crops gradually decreases.
On average over the years of the researches it was determined a weak feedback between crops grain productivity and 1000 grain weight (r = - 0,161), as well as with grain weight from an ear of the main shoot (r = - 0,315). The closest (r = 0,997) connection was between crops grain productivity and grain weight from the sheaf of lateral shoots.

Conclusion. Thus, during the researches the high efficiency of the application of spring barley complex additional fertilizing with Crystalon special and biopreparation Agro EM as compared to the control variant and other variants was determined. In particular, crops grain productivity on this variant was more than 5,0 % higher than on the control.
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Picture 3. The degree of connections (correlative connection) between crops grain productivity of spring barley variety Dokuchayevskyi 15 and their main biometric indices. 
Conventional abbreviation: 1 – number of plants, pieces/m2; 2 – total number of shoots, pieces/m2; 3 – the number of productive spikes in the ear, pieces; 4 – plant height, cm; 5 – ear length, cm; 6 – grain weight from an ear of the main shoot, g; 7 – grain weight from the sheaf (main shoots), g/m2; 8 – grain weight from the sheaf (lateral shoots), g/m2; 9 – mass of 1000 seeds, g; 10 – weight of straw from the sheaf, g/m2. Years of the researches: I – 2012, II – 2013, III – 2014, IV – the average for 2012-2014.

The effect of foliar additional fertilizing increases in stressful weather conditions for plant growth. Seeding rate was a more significant factor on the variability of crops grain productivity in all the years of the researches. The optimum seeding rate for the researched variety of spring barley was 5.0 million / ha. Crops grain productivity increase at this seeding rate was over 11.0% as compared to the control.

Crops grain productivity has different strength connections with the structural elements within the studied variants among which the connection between grain weight of main and lateral shoots per crops area unit is more powerful.
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Picture 2. Contributions of the studied factors on the variability of spring barley crops grain productivity over the years of the researches, %. Symbols:     – Factor  А (seeding rate);      – Factor В (foliar fertilizing);       – interaction АВ;      .  – repetition;       – Errors. Year of the researches: 1 – 2012; 2 – 2013; 3 – 2014.
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Figure 1. Crops grain productivity of spring barley variety  Dokuchayevskyi 15 depending upon the seeding rates (factor A) and foliar additional fertilizing (factor B), t/ha. Average for the years 2012-2014. Symbols: * – rank groups: I – first; II – second; III – third; IV – fourth. Variants of foliar additional fertilizing: 1 – control; 2 – Crystalon; 3 – Reakom; 4 – Crystalon + agro EM; 5 – Reakom + agro EM; ** – seeding rates: mln/ha.
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