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The influence of variety features of mineral feed of the durum spring wheat in Right-Bank Forest-Steppe of Ukraine is determined. It has been established that the use of foliar top-dressing on the background of the main fertilizer has a positive effect on performance and quality of the investigated varieties. We substantiated the role of plant nutrition system that allows you to manage the formation of grain productivity crop of durum spring wheat. We optimized power mode which provides a more complete disclosure of the resource potential of the plants thereby crop yield increases.
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Statement of the problem. Increase of  production of grain in the world is the urgent problem of our time [1, 15]. Necessity in providing of population food, animals by high-quality aft, industry by feedstock raw constantly and  make new demands for agricultural production  [2].
Providing of Ukraine population by a high-quality food, increase of efficiency of plant-grower industry required the revision of structure of sowing areas with introduction to the structure of not only «cost-effective cultures» but also cultures which provide the valuable feed of people in the first turn: hard wheat, triticale, millet, buckwheat, chickpea, lentil and other cultures which in a production name «niches» (probably because they found their «niche» or occupy an insignificant sowing area [1, 14].
Hard wheat traditionally reared in the south regions of Ukraine,  mainly winter forms. Appearance of new varieties of hard spring wheat stipulates possibility of growing of it and in other regions. In the conditions of north part of Right-Bank Forest-Steppe of Ukraine the growing of hard winter wheat is enough risky, so as it is characterized low resistance to the cold, which stipulates the promoted personal interest to growing in these terms of hard spring wheat. It is presently enough many registered sorts of hard spring wheat and for realization of genetic potential of these sorts it is necessary to know their reaction on the ecological and technological factors of growing in certain terms. In Ukraine by the question of selection and seed farming of hard spring wheat considerable attention is spared in Institute by the plant-growers named after V. Ya. Yuriev, Myronivka Institute of wheats named after Remeslo, Institute of Agriculture of NAAS [3, 10].
Cereals which develop on a spring  type yield to the winter grain  by the productivity, however they have considerable advantage in relation to quality of grain. Actually due to the promoted quality of grain considerable attention is spared to the spring forms [4, 13]. Grain of hard spring wheat is characterized the special chemical composition that allows to use it for the production of products feeds which it is not possible to make from grain of other cereals without the loss of their quality [5, 11]. Grain of hard spring wheat  is valuable cereals which due to a food value and scales of production must occupy the leading place. Grain of hard wheat (Triticum durum Desf.) is used for making of macaroni wares, groats, and also can be used for improvement at baking of bread [6, 8].
One of problems of not popularity of spring wheat on the fields of our state is its low productivity. From data of the State Statistics Committee of Ukraine the middle productivity in the last few years is at the level of 2,5 t/ha. So basic directions in a decision and increase of the productivity is opening of genetic potential of modern sorts which are adapted to the certain ground-climatic areas due to an analysis and improvement of elements of growing technology. It gives the prospects of production of grain of this culture. This is extraordinarily important as greater part of products which is made from grain of hard wheat in Ukraine imported and adjusting of own market of grain and seed of hard sorts is extraordinarily topical.
Analysis of the last researches and publications on this problem. One of key factors which influence on the productivity and quality are elements of feed, form of their connections, and methods of application. The increase of the productivity and improvement of quality of grain belongs to the mineral feed due to an increase accessible elements in soil. Fertilizers promote forming of greater area and efficiency of functioning of assimilation vehicle, growth and piling up of dry matter, increase of the productivity of photosynthesis, to the increase of the productivity of plants [7].
The main condition of receipt of high-quality grain is following the recommended for each class of wheat farming. Foliar feeding is one of the special agrotechnical receptions which are aimed at improving grain quality [1, 2, 6, 9].
Efficiency of feeding  is confirmed the results of researches of Institute of Plant Growing at the study of influencing of different doses and terms of bringing of nitric fertilizers on quality of grain of spring wheat. The maintenance of albumen is important index of quality of grain. In opinion of many scientists, a hard spring wheat has higher maintenance of albumen, high glassiness, that is valuable for making of high-quality macaroni wares. The standards of quality of hard wheat (in particular maintenance of albumen and nature) are harder comparatively with the soft wheat [12].

A research purpose is optimization of the system of plants feed of sorts of hard spring wheat due to the use macro- and microelements with the purpose of receipt of high-quality grain at the simultaneous increase of the productivity.
Materials and methods of research. Researches were conducted in 2012–2014 in stationary experiment of department of plant growing in «Agronomical experimental station» (Pshenychne village of the Vasilykiv  district of Kyiv area). The chart of experience foresaw determination of influencing of basic fertilizer and foliar feeding of plants by the nitrogen and microelements on the productivity and quality of grain of hard spring wheat sorts. Soil of experimental area is typical black earth little-humus, medium loamy. Contents of humus in an arable layer is 4,3–4,5 %, contents of easily hydrolyzed nitrogen in soil is middle, mobile phosphorus is higher middle, exchange potassium is middle. A predecessor is soy. Area of elementary area is 60 m2, registration – 30 m2, the repeated of experiment is fourfold, placing of variants is systematic (Table 1).
1. Chart of experiment
	Sort
factor A
	System of fertilizing,  kg/ha
factor B

	
	Brief
denotation of
variants1
	Basic fertilizer
	Replenishment2

	
	
	Р2О5
	К2О
	N
	ІV
	VІ
	Х

	Kharkivs'ka-27(st)

Kharkivs'ka-41
Zhizel'
Isol'da
	В1 (к1)
	Without fertilizers (control 1)

	
	В2
	75
	75
	50
	-
	-
	-

	
	В3 (к2 )
	75
	75
	75
	-
	-
	-

	
	В4
	75
	75
	100
	-
	-
	-

	
	В5
	75
	75
	75
	N12,5
	N12,5
	-

	
	В6
	75
	75
	75
	N12,5 + РЗ, SМ
	N12,5 + SF, SМ
	-

	
	В7
	75
	75
	75
	N8,3
	N8,3
	N8,3

	
	В8
	75
	75
	75
	N8,3 + РЗ, SМ
	N8,3 + SF, SМ
	N8,3 + РЗ


Notes: 

1 к1 – control 1 (without fertilizers); к2 – control 2 (order system of fertilizing for a production);
2РЗ –  a grain sprout; SM – a sprout macro; SF – a sprout of fruiting; N –  nitrogen.
Feeding of plants conducted in accordance with the chart of experience, using different composition fertilizers «Sprout»: «Grain Sprout» –  a norm of  bringing is 2,5 l/ha;  «Sprout Macro» – 1 l/ha,  and «Sprout of Fruiting» – 2,5 l/ha.
Phosphoric and potassium fertilizers  using as granular superphosphate and potassium salt, which are brought in accordance with the chart of experiment under basic tillage, nitric fertilizers are brought in spring under the presowing cultivating. In foliar feeding in the organogenesis stages we brought urea and fertilizers «Sprout» (Table 2).
Fertilizer «Sprout» contains macroelements and microelements on chelated basis which are used for presowing treatment of seed and foliar feeding of plants and in the systems of fertigation. As known, for normal development of plants it is necessary not only macroelements but also microelements. The major microelements for the cereals are Cu, MGO, Fe, Zn which are contained in fertilizers «Grain Sprout» and «Sprout Macro». 
2. Description of complex water soluble fertilizers «Sprout», g/l
	Brand
	Table of contents of element

	
	N
	P2O5
	K2O
	MgO
	SO3
	Fe
	Mn
	B
	Zn
	Cu
	Mo

	«Grain Sprout»
	80
	-
	-
	51
	37
	3,6
	12
	2
	2
	9
	0,05

	«Sprout Macro»
	60
	120
	60
	0,2
	10
	1,4
	1
	0,2
	2,2
	2,5
	0,055

	«Sprout of fruiting»
	-
	100
	200
	-
	5
	0,5
	2
	0,75
	0,6
	0,6
	0,05


Application of this fertilizer in the IV stage of organogenesis positively influences on the photosynthesis, breathing, synthesis of albumens, carbohydrates and nitric exchange, provides the synthesis of chlorophyll, forming of generative organs, increases drought-resistingness, heat-resistantness, firmness to the defeat illnesses. «Sprout Macro» (which has microelements P2O5 and K2O in its composition additionally) on this stage  stimulates photosynthesis, increases hydration of cytoplasm colloids, it hydrous-retaining ability and permeability, fosters in growth of the root system, improves bushing out, influences on the amount of ears in inflorescence.
Application of  fertilizers «Sprout Macro» and «Sprout of fruiting» on the VI stage of organogenesis plays an important function in the synthesis of carbohydrates, their transformation and transporting, and also in oxidative and oxidative-recovery processes, albuminous and nucleic exchange, synthesis of growth stimulators, predetermines activity of enzymes, improves osmotic processes; instrumental in the synthesis of chlorophyll and assimilation of SO2, diminishes reductions of flowers, promotes plants drought-resistingness and resistance to salts.
Application of fertilizers  «Grain Sprout» on the X stage of organogenesis is positively influences on strengthening of synthesis of ATF,  including of nitrogen in the synthesis of albumens, helps in the increase of size and mass of seed.
The basic value of microelements consists in the increase of enzymes activity which catalyzes biochemical processes. Microelements which enter in the complement of vitamins, enzymes, activate them, takes part in the nitric and carbohydrate exchanges of plants, in oxidative-recovery processes, strengthen the process of photosynthesis. In addition, they promote permeability of cellular membranes which influences on entering of ions in the plant, on the structure and physiology functions of ribosomes. Under their action firmness of plants rises against mycotic, viral and bacterial illnesses, unfavorable terms of external environment.
Results of the research. The productivity of hard spring wheat substantially changed in the years of researches, depending on the system of fertilizer. Monitoring the varietal reaction of plants on application of different doses of macro- and microelements:  from 1,43 to 5,20 t/ha in all probed factors. 
We have chosen the sorts of selection of Institute of Plant (Kharkivs'ka-27 and Kharkivs'ka-41), Myronivka Institute of Wheat (Zhizel’ and Isol’da) for researches in relation to determine of potential of hard spring wheat, its adaptiveness and efficiency of application of the fertilizer system. 
Efficiency of fertilizer is determined by the complex of abiotic and technological factors. Efficiency of fertilizer considerably grew with the use of complex fertilizers «Sprout». 
We conducted some researches concerning of expedience of application of fertilizers for the increase of the productivity and quality of grain of hard spring wheat (table 3). 
3. Productivity of  hard spring wheat, t/ha
	Variant of experiment
	sort Kharkivs'ka-27
	sort Kharkivs'ka-41

	
	2012
	2013
	2014
	Middle
	Increase,  t/ha
	2012
	2013
	2014
	Middle
	Increase,    t/ha

	
	
	
	
	
	к1
	к2
	
	
	
	
	к1
	к2

	В1(к1)
	1,68
	1,43
	1,61
	1,61
	-
	-
	2,09
	1,87
	2,18
	2,05
	-
	-

	В2
	2,76
	2,28
	2,67
	2,67
	1,06
	-
	2,95
	2,17
	3,19
	2,77
	0,72
	-

	В3(к2)
	3,25
	2,96
	3,19
	3,19
	1,58
	-
	3,39
	2,73
	3,72
	3,28
	1,24
	-

	В4
	3,34
	3,27
	3,36
	3,36
	1,75
	-
	3,54
	2,85
	3,90
	3,43
	1,39
	-

	В5
	3,76
	3,42
	3,63
	3,63
	-
	0,45
	4,28
	3,69
	4,16
	4,04
	-
	0,76

	В6
	3,98
	3,49
	3,84
	3,84
	-
	0,66
	4,42
	3,85
	4,30
	4,19
	-
	0,91

	В7
	3,57
	3,50
	3,56
	3,56
	-
	0,37
	3,93
	3,76
	4,48
	4,06
	-
	0,78

	В8
	3,71
	3,66
	3,71
	3,71
	-
	0,53
	4,05
	3,81
	4,61
	4,16
	-
	0,87

	sort  Zhizel’
	sort Isol’da

	В1(к1)
	2,13
	1,83
	2,50
	2,15
	-
	-
	1,98
	1,59
	2,37
	1,98
	-
	-

	В2
	3,48
	3,53
	3,75
	3,59
	1,43
	-
	3,43
	2,62
	3,37
	3,14
	1,16
	-

	В3(к2)
	4,19
	4,21
	4,27
	4,22
	2,07
	-
	3,89
	3,31
	3,73
	3,64
	1,66
	-

	В4
	4,01
	4,19
	4,02
	4,07
	1,92
	-
	3,91
	3,31
	3,93
	3,72
	1,74
	-

	В5
	4,62
	4,65
	5,10
	4,79
	-
	0,57
	4,73
	3,46
	4,73
	4,30
	-
	66

	В6
	4,72
	4,79
	5,20
	4,90
	-
	0,68
	4,82
	3,85
	4,95
	4,54
	-
	0,89

	В7
	4,84
	4,73
	4,96
	4,84
	-
	0,62
	4,34
	3,94
	4,45
	4,24
	-
	0,6

	В8
	4,93
	4,82
	5,11
	4,95
	-
	0,73
	4,42
	4,05
	4,59
	4,35
	-
	0,71

	НІР05 for a factor «sort»
НІР05 for a  factor «fertilizer»
НІР05 for a factor «weather condition»
	0,49

0,84

0,47


We have proved the expedience of combination of nitric fertilizers and fertilizers «Sprout» which at a considerably less dose by an effect were equivalent to the mineral nitric forms of fertilizers. For the sort Kharkivs'ka-27 application of mineral fertilizers had a positive influence on forming of the productivity which varied depending on a variant of fertilizer from 2,67 to 3,84 t/ha at the productivity in the control variant (without fertilizers) 1,61 t/ha. Application of nitric fertilizers in the stages of organogenesis contributed in growth of the productivity from 0,37 to 0,66 t/ha comparatively with a variant with bringing of the same norm of fertilizers in the presowing cultivating.       
Analogical pattern was observed at a sort  Kharkivs'ka-41:  productivity was at level 2,77–4,19 t/ha that on 0,72 –2,14 t/ha higher than control (without fertilizers). The greatest productivity was got in the variant B6 which made 4,19 t/ha. 
For the sort Isol’da of hard wheat a fertilizing by fertilizers «Sprout» had positive influence on forming of the productivity. Indexes of the productivity change depending on the variants of fertilizer from 3,14 to 4,35 t/ha at productivity in a control variant is 1,98 t/ha.
The greatest productivity among the probed sorts was got at the sort Zhizel' in variant B8 (it was 4,95 t/ha that on 2,86 t/ha more comparatively with control). Thus, it is possible to assert on the basis of the results got by us that foliar feeding by water soluble fertilizers with microelements has a great influence on the increase of the productivity of hard spring wheat.
So, foliar feeding is ponderable reserve for the complete opening of resource potential of the grain productivity of sowing of hard spring wheat of new varieties of intensive type are Isol’da and Zhizel'.
Application is differentiated feeding by nitrogen and microelements (along management forming of the productivity) directed on the improvement of grain quality above all things. Quality of grain of hard spring wheat is the determinative of grain cost and efficiency technologies of culture growing in the whole. Application of nitric fertilizers in optimum terms has a large value for the receipt of high-quality and big harvests. The requirement of plants of wheat in nitrogen is related to the feature of mineral feed in the phase of pouring of grain, in this period it masters an about 30 % nitrogen from a general amount for a vegetation. Therefore an important value has foliar feeding of wheat as factor of the economic and rational use of fertilizers.
One of basic indexes which characterizes quality of grain of hard wheat is maintenance of albumen in grain. Our researches testify that quality of grain is largely determined by the system of fertilizer (table 4).
All probed variants of feeding provided the substantial increase of maintenance of gluten in grain comparatively with control. Substance of albumen in grain of wheat of sort Isol’da on the average for researches years changed from 10,4 to 15,6 %, Kharkivs'ka-27 is from 10,1 to 15,4 %, Zhizel' is from 10,0 to 14,4 %, Kharkivs'ka-41 is from 10,2 to 15,5 %. Effectively increased protein content in grain option N75P75K75 with feeding N8,3 + РЗ, SМ(ІV) + N8,3 + SF, SМ(VІ) + N8,3 + РЗ(Х).
4. Substantial of albumen in grain of  hard spring wheat depending on the system of fertilizer
 (middle for 2012–2014)
	Variant of fertilizer
	Sort

	
	Kharkivs'ka-27
	Kharkivs'ka-41
	Zhizel'
	Isol’da

	В1
	12,1
	12,2
	11,0
	11,4

	В2
	13,1
	13,3
	11,5
	12,1

	В3
	14,0
	14,2
	12,2
	13,3

	В4
	14,1
	14,5
	13,2
	14,1

	В5
	14,3
	14,8
	14,1
	15,0

	В6
	14,6
	15,2
	14,3
	15,4

	В7
	15,0
	15,0
	14,1
	15,2

	В8
	15,4
	15,5
	14,4
	15,6

	НІР05 for a  factor «sort»
НІР05 for a  factor «fertilizer»
	0,6

1,3


Grain by the maintenance of albumen belonged to 1–5 classes of quality. Application of nitric feeding much increase the maintenance of albumen in grain of hard spring wheat and other indexes of quality. Management forming of quality due to the differentiated bringing of mineral fertilizers allow to get grain the first and second classes of quality.
Conclusion. Our researches revealed the leading role of the plants feeding system which enables to manage forming of the grain productivity of sowing of hard spring wheat. Optimization of feeding   provides more complete opening of resource potential of plants and productivity grows due to. Our researches revealed that new highly productive sorts Zhizel' and Isol’da expose their grain potential on variants with foliar feeding on the stages of organogenesis on a background basic feeding N75P75K75.
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