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Application of mineral fertilizers and inoculation of seed of wheat hard furious by biologics influenced positively the physical indexes of quality. The nature of wheat grain was more on areas with inoculated seeds by diazofit and polimiksobakteryn on the background of a fertilizer “straw + N10 on the ton of side products” (789 g/l); for the use ща these two preparations separately, there was got, accordingly – 788 and 792 g/l, control (without fertilizers and inoculation) – 762 g/l. By introduction of mineral fertilizers N45Р45К30 the nature of grain without inoculation was 781 g/l, and by its application by polimiksobakteryn – 783, diazofit – 786, by compatible use of these two preparations – 786 g/l.
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Statement of the problem. Conventionally grain quality indicators are divided into three groups: physical, biochemical and technological. The physical nature includes weight of 1000 grains, vitreuesness, uniformity, color and smell of corn and etc. Under the nature understanding is a lot of a certain volume of grain (usually 2 liter). For winter wheat grain it ranges from 725 (sometimes it’s below) up to 785 g/l. The complex of nature characterizes the grain – its execution, roughness. The level of basic conditions for the nature of winter wheat grain is 755 g/l. Nature can be used as a sign that indicates the quality of the grain flour. When nature does not exceed 750 g/l of corn the yield of flour is reduced. If it is above 750 g/l, the trend is absent. At the same time the technological properties depend on the nature. For index less than 700 g/l baking properties significantly worse, crumb of bread is gray and with bitter taste. Reducing the nature of grain can be a warning of wheat yield.

 Analysis of major studies and publications which discuss the problem. High performance and grain quality are achieved from full of plant nutrients and other factors at all stages of growth and development of plants [1,2,3]. Giving the ways that positively or negatively influence productivity, we can significantly reduce the negative effect of weather conditions and purposefully use the technologies of cultivation that are controlled by people [4,5]. In this regard, considerable importance is used by agro-technical measures for saving the maximum use of soil moisture in the formation of yields. Important condition for reducing the coefficient of water plants is to create optimal mineral nutrition, providing the best plant growth stages in organogenesis and to produce high yields and grain quality of wheat [6]. The use of biological and chemical agents in wheat technology has a positive effect on the growth and development of individual plant organs and the body as a whole. Therefore, a prerequisite for their use is a comprehensive study of the impact on the formation of yield and grain quality [7]. 

The purpose and objectives of the study. The purpose of our study was to establish normal fertilization subject to the application of biological products that promote optimal development of over ground and underground plant parts and to provide the formation of a stable high yield of grain quality regardless of weather conditions.

Research objectives – to study characteristics of growth and development of plants by pre-sowing seed treatment use of various biological agents depending on the level of mineral nutrition and to establish their optimal ratio for the formation of a stable grain yield of spring wheat firm with high quality features.

  Materials and methods. Basic research was carried out at the experimental field of Poltava Institute APV named after N. I. Vavilov in 2010-2012. The influence of pre-sowing seed treatment preparations according to the microbiological balance method calculated by the background of mineral nutrition of plants on yield of 3 t/ha of grain was studied. We studied six backgrounds of mineral nutrition: no fertilizer – control; N45; P45K30; N45P45K30;  N23P23K15; stubble predecessor +N10 per tonne of by-products.  
 Studies. Nature of grain, as well as other quality indicators differed by years of research. The biggest indicator of this was in 2011, less in 2010 and 2012, which is explained by the influence of agro-climatic conditions of the area. In average,  during three years of research the greatest nature wheat was installed in areas sown seeds inoculated withdiazofit and polimiksobakteryn of the background fertilizer “straw +N10 per tonne of  by-products – 789 g/l for the use of these two drugs separately there were obtained yields, respectively – 788 and 792 g/l. The lowest nature of grain has been received from the index case (without fertilizers and inoculation) – 762 g/l. An effective means of increasing performance of hard wheat spring fertilization is N45P45K30, nature grain was without inoculation – 781 g/l, and for its implementation of polimiksobakteryn – 783, diazofit – 786, the joint use of two drugs – 786 g/l (Table 1).

Vitreuesness (endosperm texture) describes the structural and mechanical properties of grain, depending on the packing density in the endosperm starch granules and protein cementation. Full glassiness describes the presence of fully glassy grains. In the context glassy grains have luster and look like transparent. The total amount of vitreuesness is characterized by completely glassy and semi vitreous grains. Cut floury grains are like chalk surface. Wheat may be glassy – with fully glassy endosperm, mealy – with fully mealy endosperm and partly glassy – part of the endosperm mealy or vitreous. The Party of glassy grain is 75% or higher glassy – 40-75% and mealy – less than 40%. By this measure the protein content and technological parameters of quality grain can be seen. Its growth is a higher protein content and better technological properties. Exit of flour from the high glassy grains is more. Vitreuesness generally refers to species and varietal characteristics (solid wheat is more glassy, spring wheat is glassy than winter weat).

The results of research indicate that it is feasible to preplan inoculation of hard spring wheat seeds by polimiksobakteryn and diazofit on the background of fertilization N45Р45К30, as a result of three-year study grain – 86-89% was vitreuesness, which is higher than in areas without the use of mineral and biological fertilizers (Table 2). The rational way to increase the yield of hard wheat of spring fertilization variant is the use of “straw +N10 per tonne of by-products of compulsory treatment of seeds before sowing by a mixture of the two biologics 83-85%, fertilization dose N23P23K15 was also effective – 82-85%, N45 – 87-90, P45K30 – 82-83%.
Тable 1. The nature of hard spring wheat depending on the effect of mineral fertilizers and biological products, g/l
	Variants of fertilization
	Years
	Inoculation of grain by microbiological products

	
	
	without inoculation
	polimikso-

bakeryn
	diazofit
	mixture of poli-

miksobakteryn

and diazofit

	1. Without 
fertilization
	2010

2011

2012
	760

765

760
	770

780

780
	770

790

770
	776

785

780

	
	Average
	762
	777 
	779 
	780

	2. N45Р45К30
	2010

2011

2012
	780

795

770
	780

790

780
	785

793

780
	780

790

789

	
	Average
	781
	783
	786
	786

	3. Straw + N10 

per tonne of 
by-products
	2010

2011

2012
	785

785

780
	785

795

796
	780

795

790
	785

792

790

	
	Average
	783
	792
	788
	789

	 4. N23Р23К15
	2010

2011

2012
	780

785

760
	780

795

780
	780

795

780
	785

790

790

	
	Average
	775
	785
	785
	788

	  5. N45
	2010

2011

2012
	785

790

770
	790

790

795
	780

785

790
	790

795

795

	
	Average
	781
	791
	785
	793

	  6. Р45К30
	2010

2011

2012
	785

790

775
	800

790

794
	787

790

785
	789

790

790

	
	Average
	783
	795
	787
	789


 The 1000 grain’s weight and grain characterizes finished  belies on its size. Larger grain has a greater weight of 1000 grains. It is believed that the grains with higher index have better technological properties – higher yield of finished products (flour, cereals).  
Table 2. Vitreuesness of hard spring wheat depending on the effect of mineral fertilizers and biological products under different growing conditions,%
	Variants of fertilization
	Years
	Inoculation of grain by microbiological products

	
	
	without inoculation
	Polimikso-
bakterin
	diazofit
	mixture of poli-

miksobakterin

and diazofit

	1. Without fertilization
	2010

2011

2012
	73

80

80
	76  

85

84
	78

85

85
	79

82

80

	
	Average
	78
	82
	83
	80

	2. N45Р45К30
	2010

2011

2012
	91

83

83
	90

85

85
	90

87

90
	92

80

79

	
	Average
	86
	87
	89
	84

	3. Straw + N10 

per tonne of by-products
	2010

2011

2012
	76

85

84
	78

80

90
	85

86

85
	81

84

84

	
	Average
	82
	83
	85
	83

	4. N23Р23К15
	2010

2011

2012
	79

84

83
	82

80

85
	86

85

85
	86

75

84

	
	Average
	82
	82
	85
	82

	5. N45
	2010

2011

2012
	87

85

81
	86

85

90
	88

90

91
	88

80

80

	
	Average
	84
	87
	90
	83

	6. Р45К30
	2010

2011

2012
	68

80

88
	77

90

80
	71

90

85
	80

90

80

	
	Average
	79
	82
	82
	83


There have been installed  dependence between the weight of 1000 grains and protein and gluten. Between protein content and grain weight it is moderate, but relationship is significant inverse. Shrunken grain at higher moisture content of the protein has the worst food quality, so that the protein is mainly concentrated in the peripheral parts of that branch when grinding. The inverse relationship between the mass of 1000 grains and gluten content is not typical for large grains. But when it decreases below 32-34 g, the small grains are characterized by an increased content of gluten. By weighing 1000 grains wheat is divided into 4 groups: high weight (above 30 g), the weight is above average (25-30 g), average weight (22-25 g), below average (less than 22 g). Usually wheat with a high quality gives brighter, whiter flour and bread crumbs (Table 3).

In the last stages of plant growth and development higher level of productivity is achieved by better fullness of grains, is the formation of large, well-developed grains. Fullness of grain is best characterized by an indicator such as the weight of 1000 grains. Studies show that between fullness of grain crop and amount in most cases there is a direct relationship.
Тable 3. Weight of 1000 grains of hard spring wheat depending on the effect of mineral fertilizers
 and biological products under different growing conditions, g
	Variants of fertilization
	Years
	Inoculation of grain by microbiological products

	
	
	without inoculation
	polimikso

bakterin
	diazofit
	mixture of poli-

miksobakterin

and diazofit

	1. Without fertilization
	2010

2011

2012
	37,4

39,2

34,0
	36,8

38,5

37,4
	36,6

39,5

36,4
	37,8

38,0

37,8

	
	Average
	36,9
	37,6
	37,5
	37,8

	2. N45Р45К30
	2010

2011

2012
	37,8

40,1

35,2
	37,8

40,3

38,0
	37,6

38,5

36,7
	36,6

37,0

39,0

	
	Average
	37,7
	38,7
	37,6
	37,5

	3. Straw + N10 

per tonne of by-products
	2010

2011

2012
	37,6

38,1

36,0
	38,2

39,2

38,3
	38,2

39,5

37,3
	38,1

38,0

38,8

	
	Average
	37,2
	38,6
	38,3
	38,3

	  4. N23Р23К15
	2010

2011

2012
	38,0

38,1

34,8
	38,5

39,1

37,8
	38,5

39,2

36,8
	36,0

38,5

38,4

	
	Average
	37,0
	38,5
	38,2
	37,6

	  5. N45
	2010

2011

2012
	37,6

38,0

35,7
	37,2

39,0

38,4
	36,4

38,7

37,1
	36,0

39,2

39,0

	
	Average
	37,1
	38,2
	37,4
	38,1

	  6. Р45К30
	2010

2011

2012
	38,0

39,5

35,6
	37,5

39,5

38,0
	38,5

40,1

37,0
	37,6

38,3

38,8

	
	Average
	37,7
	38,3
	38,5
	38,2


The largest weights of 1000 grains have plants which were grown in poor weather conditions during grain filling and ripening. Experiments found that spring wheat is particularly sensitive to deviations from the optimal temperature in the phase-out of the tube heading. The low temperature during grain filling has very unfavorable effect on crop formation. The value of this indicator was changing depended on weather conditions and factors intensifying, the greatest it has been in 2011 for fertilization N45Р45К30, 40,1g and of the result of use of an additional polimiksobakteryn – 40.3 g. Mineral fertilizers contributed to the increase in mass of 1000 seeds to 37,0-37,7g for fertilization of different options of polimiksobakteryn to 37,6g to 37,5g, diazofit mixtures of drugs – to 37,8g compared with control – 36,9 g. In fertilized variants seed treatment by biological products increased mass of 1000 seeds and is 38,3-38,6 g. Bio is more effectively influenced on the size of the seed than fertilizer.

Conclusions:
1. Physical indicators of hard spring wheat depend on weather conditions, the use of fertilizers and micro biopreparations. Nature of wheat was more in areas with inoculated seeds by diazofit and polimiksobakteryn, on the fertilizer’s background “straw + N10 per tonne of by-products” – 789 g / l for the use of these two drugs separately yields were obtained, respectively – 788 and 792 g / l, control (no fertilizer and inoculation) – 762 g / l. Over fertilization N45Р45К30 nature of grain was without inoculation – 781 g / l, and for its implementation with polimiksobakteryn – 783, diazofit – 786, for sharing these two drugs – 786 g / l.

2. Using the background biological fertilization N45Р45К30 Vitreuesness grain was – 86-89%, fertilizing for “straw + N10 per tonne of by-products” – 83-85%. Mineral fertilizers contributed to the increase in the mass of 1000 grains to 37,0-37,7 g, by using diazofit – 37.5, polimiksobakteryn – 37.6 g, mixture of drugs – 37.8 g compared with the control – 36.9 g. In fertilized variants seed treatment by biological products increased mass of 1000 grains to 38,3-38,6 g, biologic drugs more effectively influence the size of the seed than fertilizer.      
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