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The economic estimation of experimental research results to define the productivity and cultivation peculiarities of modern varieties of soft winter wheat of domestic and foreign selection is carried out. The investigations were conducted on the basis of Sinelnikovo SES of Institute of Agriculture of the Steppe Zone of NAAS. The varieties characterized by high productivity and resistance to the unfavorable impact of biotic and abiotic environmental factors are defined. The recommendations to increase the economic efficiency of winter wheat grain production based on the competitive varieties with high yield and adaptive potential are formulated.
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Formulation of the problem. The study of the current situation in the grain branch indicates that today the problem of providing of sustainability of high-quality food wheat grain production, increasing its competitiveness and profitability requires the solving.

From researches of scientific institutions, public stations of variety probation and from progressive experience we know that one of the most important tools of increasing productivity, improving grain quality and achievement of high level of profitability of winter wheat production is variety changing.

Selection practice shows that the newly created variety should not only be characterized by definite agronomically valuable features but also it should be competitive compared to others on yield and profitability. Therefore, new achievements of selection science require passing of the phase of variety probation and production verification in specific soil and climatic conditions with the following determination of technological and economic efficiency and the formulation of accordant recommendations. That is determining the novelty of conducted investigations.

Analysis of the last researches and publications. The problem of development of grain production, especially wheat, and intensification of the branch was researched by such scientists as 
S. S. Bakaj, V. I. Bojko, M. H. Lobas, P. M. Rybalkin, V. S. Rybka [1], V. F. Sajko, A. I. Stepanov, 
M. I. Shchur and others.

It was established that in 50 last years the increase of wheat yield by 50–70 % was due to the use of high yield varieties in production. However, genetic-selection improvement and creation of varieties with further rise of potential productivity, resistance to the unfavorable impact of biotic and abiotic environmental factors are too difficult task, due to the extraordinary complexity of these indicators [3, 10].

The reduction of level of logistical maintenance of domestic grain production, the violation of wheat growing technologies and hard fluctuations in weather conditions require creation of varieties of intensive type with the maximum adaptive properties, high quality, frost and winter hardiness, drought tolerance, resistance to disease agents, grain shattering, endurance to deviations in cultivation technologies, etc. [3, 4, 7, 11].

Today about the 240 soft winter wheat varieties of different selection centres which are suitable for spreading in Ukraine are included in State Register of plant varieties. These varieties differ from each other by agronomically valuable features and adaptive reactions to the cultivation conditions. On the one hand, it gives to grain producers the additional capabilities for selection of better-quality variety material and, on the other hand, the probability of purchase of the variety insufficiently tested in a specific soil and climatic zone increases. This leads to variety damage in the winter period, negative influence of drought, damage by diseases and to reduction of yield, gross harvest and grain production profitability both at the level of individual farm and the state in general as a result. In this connection according to some researchers [5, 9, 12], in each region the special experiments with new varieties should be carried out to determine the biological, morphological and agronomically valuable features. It concerns the varieties of both domestic and foreign selection which actively are involved in cultivation. In particular the varieties of far abroad countries selection, mainly German and Canadian, deserve a special attention because they are widely promoted and introduced on the fields of our country and particularly in the Steppe Zone in recent years.

The aim of the research is to ground the ways of increase of winter wheat production efficiency in the Northern Steppe of Ukraine on the basis of selection of varieties with high yield and adaptive potential.

The task is to carry out an economic assessment of long-term experimental data of winter wheat variety probation in soil and climatic conditions of Northern Steppe of Ukraine and to determine the list of varieties which provide the best indicators of yield and profitability.

Materials and methods of research. The experimental results conducted during 2009–2014 were the information base for complex analysis. They were carried out on Sinelnikovo Selection and Experimental Station of Public Institution «Institute of Agriculture of the Steppe Zone of NAAS of Ukraine».
An economic assessment was carried out on the basis of standard methods which allow evaluating technology variant on indicators of yield, product unit cost, profitableness of hectare of cultivated area and level of profitability. Production expenditures were calculated on the basis of operational card of cultivation and acting methodical recommendations [1, 2, 6, 8]. Prices for wheat (excluding value added tax) were differentiated according to the quality of the grain. To calculate cost indicators we have taken the prices for productive resources and products acting in the fourth quarter of 2014.

Results of the research. Analysis of variety probation has showed that during 2009–2014 weather conditions exert a great influence on the degree of variety potential realization and level of profitability of cultivation of studied varieties. They were quite different both by temperature regime and by amount of rainfall during the growing season of winter wheat for the entire period of investigations. It made this possible to obtain the reliable data on the reaction of plants of different varieties to abiotic factors influence during their growing season. The most favourable weather conditions for growing of winter wheat to provide the obtaining of high yield indicators were in 2009, 2011, 2013, 2014. Adverse hydrothermal regime that lasted most of the growing season of winter crop was observed in 2010 and also in 2012. It has enabled to fully verify the variety composition for resistance to dry conditions in the autumn and early spring period and low temperatures in winter (see table).
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	2012 (unfavourable year)

	1.
	Bohdana
	3,49
	5874
	1683
	767
	2676
	45,6

	2.
	Epokha odes'ka
	3,38
	5837
	1727
	723
	2444
	41,9

	3.
	Zahrava odes'ka
	3,37
	5834
	1731
	719
	2422
	41,5

	4.
	Snihurka
	3,30
	5811
	1761
	689
	2274
	39,1

	5.
	List 25
	3,23
	5787
	1792
	658
	2126
	36,7

	6.
	Rozkishna
	3,20
	5777
	1805
	645
	2063
	35,7

	7.
	Krasnodars'ka 99
	3,13
	5754
	1838
	612
	1915
	33,3

	28.
	Podiaka
	1,27
	5131
	4040
	-1590
	-2020
	-39,4

	29.
	Skarbnytsia
	1,12
	5081
	4536
	-2086
	-2337
	-46,0

	30.
	Zolotokolosa
	0,71
	4944
	6963
	-4513
	-3204
	-64,8

	2014 (favourable year)

	1.
	Yuvilejna 100
	7,52
	7224
	961
	1489
	11200
	155,1

	2.
	Krasnodars'ka 99
	7,31
	7153
	979
	1471
	10756
	150,4

	3.
	Zolotokolosa
	7,29
	7147
	980
	1470
	10714
	149,9

	4.
	Epokha odes'ka
	7,26
	7137
	983
	1467
	10650
	149,2

	5.
	Tania (Ohrads'ka)
	7,24
	7130
	985
	1465
	10608
	148,8

	6.
	Zamozhnist'
	7,19
	7113
	989
	1461
	10502
	147,6

	7.
	Smuhlianka
	7,17
	7106
	991
	1459
	10460
	147,2

	49.
	Donets'ka 48
	4,98
	6373
	1280
	1170
	5828
	91,4

	50.
	NS 40
	4,86
	6333
	1303
	1147
	5574
	88,0

	51.
	Myrlena
	4,70
	6279
	1336
	1114
	5236
	83,4


The results of the economic analysis show that cultivation of the best varieties of winter wheat during 2009–2011 provided the obtainment of 5,0–5,9 tons of high quality grain per hectare and 5,9–7,7 thousand UAH of net profit at the  level of profitability 92,0–115,3 %.

In particular, in 2009 among the 34 studied varieties Podolianka (5,86 tons per hectare), Antara (5,79 tons per hectare), Smuhlianka (5,71 tons per hectare), Kuial'nyk (5,62 tons per hectare) and List 25 (5,51 tons per hectare) formed the highest yield and ensured an achievement of profitability level 115,3, 113,5, 111,4, 109,0 and 106,1 % accordingly and an obtainment 6,95–7,69 thousand UAH of net income per hectare. The worst indicators were obtained on lots where Pehasos, Akratos and Astron were sown. Herein at the yield 2,90–3,69 tons per hectare it was obtained 1,43–3,10 thousand UAH of net income per hectare and 0,25–0,52 UAH of net income per 1 UAH of production expenditures.

In 2010 a cultivation of Smuhlianka, Podiaka, Kiriya, List 25 and Zolotokolosa varieties provided a formation of the best indicators of productivity and profitability when at the yield 5,00–5,62 tons per hectare the level of grain cost was 1174–1278 UAH per ton, net income per hectare was 5,87–7,18 thousand UAH and the level of profitability was 92,0–109,0 %.  Antara (4,07 tons per hectare), Kokhanka (4,28 tons per hectare) and Antonivka (4,29 tons per hectare) varieties formed the lowest yield at the profitability level 64,3–71,1%. 

In 2011 the best figures of economic efficiency formed on the lots where Shestopalivka, Zolotokolosa, Kiriya, Epokha odes'ka, Blahodarka odes'ka varieties were cultivated. At the yield 5,51–5,64 tons per hectare the 1 UAH of resources expended provided an obtainment of 1,06–1,10 UAH of net income. Varvik, Kokhanka and Akter varieties were the least competitive at the yield indicators equal to 4,52–4,78 tons per hectare and profitability 78,1–85,7 %. 

The obtained results showed that among the studied varieties Bohdana, Epokha odes'ka, Zahrava odes'ka, Snihurka, List 25, Rozkishna i Krasnodars'ka 99 became the best varieties adapted to adverse conditions of vegetation such as dry conditions in autumn and spring&summer periods, the low temperature regime in winter. They formed grain yield equal to 3,13–3,49 tons per hectare in extremely difficult conditions in 2012. Cultivation of above mentioned varieties ensured break-even level of production and profitability level from 33,3 to 45,6 %. There were obtained losses in 8 of 30 variants with the level of productivity equal to 2,13 and below. When Podiaka, Skarbnytsia and Zolotokolosa varieties were growing these losses reached 2,02–3,20 thousand UAH per hectare and 0,39–0,65 UAH per 1 UAH of resources expended.

This situation is explained by the fact that, as we know, not all varieties equally respond to one or the other growing conditions, and therefore, the realization of their potential productivity is different. Highly productive varieties take out from the soil much more nutrients and moisture, and therefore they require high agrotechnics which includes the use of the best predecessors, adherence of optimum terms of sowing, providing the necessary nutrition background, etc. In the absence of such conditions the potentially more productive variety doesn’t give an increase of yield and may concede to less productive variety that is more plastic and undemanding to growing conditions. This situation was recorded in 2012 in growing highly productive Podiaka, Skarbnytsia, Zolotokolosa and other varieties that began wintering in untillered and not optimal shape. As a result of difficult weather conditions during the winter period when spring vegetation restoration began a significant loss of vegetative mass and larger proportion of the plants died (a total from 20 to 60 %) were recorded compared to other varieties. These results of wintering combined with early spring drought did not allow to the plants of these varieties to restore vegetative mass and negatively affected the yield indicators that were equal to 0,71–1,27 tons per hectare and accounted 20–40 % of the best varieties yield.

The highest indicators of wheat grain production efficiency were received in the most yield years such as 2013 and especially 2014. Thus, in 2013 Rozkishna variety provided the maximal level of productivity (7,01 tons per hectare). Here, at the cost equal to 1006 UAH per ton the highest level of profitability (143,5 %) was achieved. Bohdana, Epokha odes'ka, Blahodarka odes'ka and Doskonala varieties were characterized by the slightly lower yield (6,61–6,77 tons per hectare) ensuring the formation of profitability at 134,1–137,9 %. Even when the varieties with minimal productive indicators were growing (Myrlena (5,49 tons per hectare), Hordovyta (5,47 tons per hectare) and Nota (5,32 tons per hectare)) profitability level was quite high (100,9–105,5 %) and sufficient for implementation of the expanded reproduction.

In 2014 the leaders on indicators of productivity and profitability were Yuvilejna 100  (7,52 tons per hectare, 155,1 %), Krasnodars'ka 99 (7,31 tons per hectare; 150,4 %)  and Zolotokolosa (7,29 tons per hectare; 149,9 %) varieties. More than 7 tons of grain per crop hectare was obtained where Epokha odes'ka, Tania (Ohrads'ka), Zamozhnist', Smuhlianka and Vassa (7,17–7,26 tons per hectare) were growing. At the level of cost equal to 961–991 UAH per ton cultivation of the best varieties provided the receiving 10,6–11,2 thousand UAH of net income per hectare.

In 2014 the range of yield variation among the studied varieties was higher than in the previous year. At the same time cultivation of the least productive varieties with yield figures 4,70–4,98 tons per hectare was also quite profitable and provided an obtainment of 0,83–0,91 UAH of net income per 1 UAH spent.

By results of investigations conducted it was discovered that all varieties of foreign selection which were studied in the experiments, conceded to the more productivity varieties of domestic selection. They were characterized by lower winter and drought resistance and also were more late-mature. Because of this they were intensively influenced by high temperatures during grain formation and maturation.

Considering the variability of temperature figures, actual varietal composition of winter wheat and basing on the long-term studies results of Institute of Agriculture of the Steppe Zone of NAAS and other research institutions it was formulated the recommendations. They are concerning improvement of the varietal structure taking into account the adaptive potential and the winter hardiness of varieties. The rational varietal composition in most regions of Steppe Zone should include 17–19 varieties with deviation both to decrease their number to 14–17 and to increase it to 19–21 depending on the size of winter wedge.

In conditions of concrete agrarian formations it is expedient to sow 3–5 varieties which differ among themselves ​​by biological and agronomical features such as winter hardiness, precociousness, drought resistance, different reaction on predecessors, terms of sowing, fertilizers, etc. However, the use of varieties with low winter hardiness is inappropriate.

Conclusions:
1)  For the purpose of rational use of varietal composition and obtainment of stable annual yields of winter wheat it is recommended to saw in farms 3–5 varieties with different biological and agronomical features.

2) Implementation of the correct selection of varietal composition should take into account not only the yield but also the adaptive potential of modern technology-oriented varieties, their resistance to stress conditions, lying, sloughing of grain during maturation and germination of grain in the spike. At the same time the strong and valuable wheat varieties of domestic selection should prevail. 

3)  Today the best varieties of winter wheat for grain producers of Steppe Zone according to a comprehensive assessment are Smuhlianka, Epokha odes'ka, Kiriya, Zolotokolosa, Blahodarka odes'ka, Bohdana, List 25, Rozkishna.

In the program of further investigations it is envisaged a correction of the varieties list on basis of the results obtained with setting on variety probation new achievements of winter wheat selection.
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