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The productivity and quality of grain (nature, content of protein and gluten, index of gluten deformation) of new varieties of winter wheat after barley summer are considered. It was established, that the greatest productivity of all varieties had been received in favorable on moistening 2013 and 2014 years, smaller – in droughty 2012 year. The influence of nitric top-dressing on formation of indicators of productivity and quality of grain of winter wheat was established. The greatest content of protein and gluten in grain was marked at variety Sonechko and in a variant, in which combined the application of ammonium nitrate early in the spring on thawed frozen ground and at the end of tillering stage locally.
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Statement of the problem. For today in Steppe zone of Ukraine the distribution highly profitable cultures, such as rape, sunflower, small grain crops became widespread. Therefore the agricultural producers are reluctant to place the considerable areas of winter wheat after such predecessors. It in turn leads to a grain shortage, and also to loss of its quality. Workings out of effective methods of improvement of technological indicators of grain after nonconventional predecessors for winter wheat are actual researches, after all last years reduction of allotment of food grain of the improved quality, the most suitable for the milling and baking industry had been observed. Among such methods one of the first places is occupied with mineral fertilizers of crops of wheat and, in particular, application of nitric top-dressings. 
Analysis of the basic researches and publications in which discuss the problem. It is known, that productivity and quality of grain of winter wheat are defined by many factors: climatic, soil, and also by the variety, the predecessor, level of a mineral nutrition. The question of interrelation of productivity, quality of grain and level of the mineral nutrition deeply studied in 60–80 years of last century [1, 7]. However, modern highly intensive varieties of winter wheat essentially differ from previous varieties with the plant agrotechnics, some biochemical indicators and potential productivity [6].
By works of many scientists it was established, that in improvement of quality of grain the leading part was played the nitric fertilizers [4, 2]. Scientific experience and an industrial practice [9] have convincingly shown that deficiency in soil of mineral forms of nitrogen had led to decrease in quantity of protein and gluten in wheat grain. A special place among nitric top-dressings of winter wheat crops occupy the foliar top-dressings, especially when the top layer of soil has low moisture and mineral fertilizers are insufficiently dissolved and assimilated by plants. Traditionally the foliar top-dressings are conducted with carbamide solution. The carbamide is easily dissolved in water, it, as a rule, does not burn the plants. The concentration of the carbamide in a working solution should make 10–13 % for occurrence prevention of necroses of vegetative mass of plants and, especially, flag blade. Researches show, that with increase in a dose of the carbamide in grain raise the content of protein and gluten. The best dose in all terms of top dressing is 30–45 kg/hectare of active substance of the carbamide [8].
The solutions of ammonium nitrate and carbamide (ANC) which contain 28–32 % of nitrogen are perspective. The cost price of this fertilizer more low, than firm nitrogenous fertilizers. It can be applied in the autumn under the basic soil tillage, in the spring – under presowing treatment and in the period of vegetation of agricultural crops for root and foliar top-dressings. At application of ANC it is necessary to use the sprays for large-dripping application of liquid fertilizers.
Morning hours (in case of absence of dew) and evening hours are the best time for foliar top dressing by solutions ANC. It is not necessary to feed up plants with solutions of АNС at temperature above 20 °С, low relative humidity of air (it is less than 56 %), in a sunny day as in these cases are possible the burns of foliar surface of plants. The most effective are treatment with АNС in cloudy weather. Terms of fertilizer application on winter wheat often coincide with terms of treatment of crops by herbicides, fungicides and retardants. Therefore application of АNС can be combined easily with plant protection means against weeds and diseases [5].
Purpose of researches. Definition of optimum variants of nitric top-dressings for formation of productivity and quality of grain of winter wheat after barley summer in the conditions of northern Steppe was the purpose of our researches.
Research problem: to characterize the influence of weather conditions on productivity and quality of grain of new varieties of winter wheat after barley summer; to find out the influence of top-dressings of crops by different nitric fertilizers on indicators of productivity and quality of grain. 
Technique of carrying out of researches. The researches are carried out in the experimental farm «Dnipro» of Institute of Agriculture of Steppe zone of National Аcademy of Agrarian Sciences (Dnipropetrovsk region) throughout 2011–2014 years. The soil covering of experimental plots – ordinary black-earth low in humus heavy clayey loam with humus content in an arable layer of 3,2 %. A zone climate is moderate-continental with insufficient and unstable moisture.
As material for researches were varieties of soft winter wheat of different оriginators: Lytanivka, Zamozhnist, Аntonivka, Rozkishna, Sonechko. The standard technique by A. Dospekhov was used at carrying out of field experiments [3]. The predecessor – spring barley. Background fertilizer (N60Р60К30) was introduced under presowing cultivation by the spreader 1-RMG-4. For top-dressings were used following nitric fertilizers: ammonium nitrate, carbamide, АNС-32. Top-dressing by ammonium nitrate we spent early in the spring on thawed – frozen ground and in the end of stage of plant tillering of winter wheat (locally); foliar top-dressings with carbamide – during the period of tillering; application of АNС – 32 by spraying of plants in the period of vegetation (at the end of tillering stage). Seeds of winter wheat were sowed by means of mounted drill СН-16 (SN-16) with width of row-spacing 15 cm. Accounting area of experimental plot – 35 m2, replication of test – threefold. In laboratory conditions we defined grain nature, content of protein and gluten in grain, indicators of the device of gluten deformation. Thus, we used the methods provided by active State Standards of Ukraine  (DSTU) and the standard techniques.
Results of researches. Results of the researches, carried out within 2011–2014 years, indicated, that productivity and quality of grain of winter wheat varieties essentially varied on years that was a consequence of fluctuations of weather conditions in days of experiment carrying out. In the conditions of deficiency of the moisture in the autumn of 2011 year the plants of winter wheat have entered at winter as poorly fully tillered, weakened and non-uniformly developed. A shortage of deposits observed and in spring vegetation of wheat of 2012 year. Vegetative period of 2012/13 years was as a whole favorable, and throughout spring vegetation in 2014 year was fixed the greatest quantity of deposits among years of researches, which has considerably improved the condition of plants of winter wheat after not fallow predecessors.
Weather conditions which have developed in days of researches, have made considerable influence on the formation of productivity of winter wheat plants, and on quality of its grain. So, productivity in 2012 year was much more low, than in 2013 and 2014 years, and varied depending on varieties from 1,94 to 2,64 t/hectare. In 2013 year such indicators fluctuated from 4,18 to 5,07, and in 2014 year – from 4,83 to 5,57 t/hectare. In droughty 2012 year the varieties Sonechko (Institute of Physiology of Plants and Genetics) and Rozkishna (Institute of Plant Growing named after Yuriev) were more fruitful, which differed high plant stand in comparison with varieties of Selection-genetic Institute. In favorable on humidifying 2013 and 2014 years the most quantity of productive stalks on area unit formed the varieties Lytanivka and Rozkishna. But productivity depends not only on this indicator, and also from quantity of grains in an ear and weight of 1000 grains which define weight of grain from an ear. In 2013 year thee higher productivity was marked at varieties Lytanivka and Zamozhnist and in 2014 year – at variety Rozkishna (table 1).
It is known, that content of protein and gluten in grain depends on weather conditions during the vegetative period. Low humidity of air, a heat and deficiency of the moisture in soil throughout vegetation promote increase of the content of protein and gluten in grain in comparison with damper period. Besides a converse connection there was between productivity and content of protein in grain. So, in droughty 2012 year the content of protein in grain of varieties varied from 13,9 to 15,6 %, gluten – from 32,3 to 35,5 % at indicators of the device of gluten deformation of 85–92 units of the device. In 2013 and 2014 the quantity of protein in grain made up from 11,0 to 13,4 %, and gluten – from 19,0 to 32,7 % at indicators of the device of gluten deformation of 48–84 units of device. It is necessary to notice, that in all years of researches the most content of protein and gluten in grain was at variety Sonechkо. The best nature of grain was mainly at varieties Lytanivka and Rozkishnа. In 2012 year has been received the grain of 1st class of quality, and in 2013 and in 2014 year – 3rd class, as a rule.
1. Indicators of grain quality of new varieties of winter wheat after barley summer (2012–2014)
	Variety
	Productivity, t/hectare
	Grain nature, g/l
	Content in grain, %
	Indicators of the device of gluten deformation, d.u.
	Grain class (DSTU 3768:2010)

	
	
	
	   protein
	   gluten
	
	

	2012

	Lytanivka
	1,94
	769
	14,5
	35,3
	90
	1

	Zamozhnist
	2,43
	760
	15,3
	33,9
	85
	1

	Antonivka
	2,21
	767
	15,2
	35,2
	86
	1

	Sonechko
	2,64
	770
	15,6
	35,5
	92
	1

	Rozkishna
	2,60
	779
	13,9
	32,3
	86
	2

	On average
	2,36
	769
	14,9
	34,4
	88
	1

	Small essential difference 05
	0,11
	6
	0,6
	1,5
	5
	-

	2013

	Lytanivka
	4,93
	780
	11,8
	21,0
	61
	3

	Zamozhnist
	5,07
	771
	12,2
	22,5
	64
	3

	Antonivka
	4,18
	764
	11,6
	21,5
	65
	3

	Sonechko
	4,24
	768
	12,4
	23,0
	63
	3

	Rozkishna
	4,61
	776
	11,0
	19,0
	48
	3

	On average
	4,61
	772
	11,8
	21,4
	60
	3

	Small essential difference 05
	0,18
	4
	0,4
	1,0
	5
	-

	2014

	Lytanivka
	5,35
	782
	11,6
	26,4
	69
	3

	Zamozhnist
	5,32
	772
	11,6
	26,1
	63
	3

	Antonivka
	5,28
	770
	12,1
	25,9
	63
	3

	Sonechko
	4,36
	764
	13,4
	32,7
	84
	2

	Rozkishna
	5,66
	784
	12,1
	29,0
	73
	3

	On average
	5,19
	774
	12,2
	28,0
	70
	3

	Least essential difference 05
	0,20
	6
	0,5
	1,2
	6
	-


Influence of level of the mineral nutrition, mainly nitric, on efficiency and quality of grain of winter wheat is extremely important factor of technology of its cultivation after not steam predecessors. Results of the researches carried out within 2012–2014 year, indicated, that productivity of winter wheat after barley summer by variants which studied, made from 3,85 to 4,19 t/hectare. Following variants have appeared the most effective: carrying out of spring nitric top dressing by ammonium nitrate in norm N60 in the end of tillering (productivity of grain 4,19 t/hectare); two-time application  of ammonium nitrate – N30 early in the spring + N30 at the end of tillering (productivity of grain 4,18 t/hectare). The least productivity has been received on the control – 3,85 t/hectare and at application of АNС at the end of tillering – 3,97 t/hectare (table 2).
2. Influence of nitric top-dressing on productivity and quality of grain of winter wheat after barley summer (on the average for 2012–2014 years)

	Variety
	Productivity, t/hectare
	Grain nature, g/l
	Content in grain, %
	Indicators of the device of gluten deformation,

device units
	Grain class (DSTU 3768:2010)

	
	
	
	protein
	   gluten
	
	

	Without top-dressing (control)
	3,85
	767
	12,3
	25,7
	71
	3

	N30 at the end of tillering, ammonium nitrate
	4,03
	771
	13,0
	28,0
	71
	2

	N30 at the end of tillering, ANC
	3,97
	778
	12,6
	26,4
	71
	2

	N30 early in the spring + N30 at the end of tillering, ammonium nitrate
	4,18
	769
	13,5
	29,5
	73
	2

	N60 at the end of tillering, ammonium nitrate
	4,19
	774
	12,9
	28,1
	74
	2

	N30 at the end of tillering, ammonium nitrate +N30 in the ear formation, carbamide 
	3,98
	775
	13,2
	29,1
	75
	2

	Small essential difference 05
	0,16
	7
	0,6
	1,5
	7
	-


The greatest content of protein and gluten in grain has been received at two-time application of ammonium nitrate (N30 early in the spring + N30 at the end of tillering). These indicators made up accordingly 13,5 and 29,5 %. Grain nature by experimental variants varied from 767 to 778 g/l, and indicators of the device of gluten deformation – from 71 to 75 units of the device. Quality of grain (in accordance with DSTU 3768:2010) met the requirements of 2nd class, except the variant where top dressing did not carried out (3rd class).
Conclusions:  

1. The highest productivity of winter wheat after spring barley varieties was formed in damp 2014 year and averaged on varieties 5,19 t/hectare. The maximum productivity in this year has been noted at variety Rozkishna (5,66 t/hectare). Quality of grain in droughty 2012 year was mainly 1st class, and in favorable on humidifying 2013 year and 2014 year – 3rd class. In all years of researches the greatest content of protein and gluten in grain was observed at variety Sonechko.
2. Among variants of nitric top-dressings the greatest productivity of winter wheat on the average for 2012–2014 years has been received at application at the end of tillering ammonium nitrate by norm N60 and at two-time application of ammonium nitrate (N30 early in the spring + N30 at the end of tillering). The best quality of grain (13,5 % of protein and 29,5 % of gluten) was formed at two-time application of ammonium nitrate (N30) – early in the spring and at the end of tillering.
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