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       The influence of mineral nitrogen and “Rizotorfin” is reflected on an accumulation of an albumen and fat in the seed of soy. The inoculation of “Rizotorfin” and bringing  of mineral fertilizers,  their especially compatible application, entailed the considerable increase of maintenance in the seed of albumen and  diminishing of content of fat. Bacterial fertilizers positively influenced on the increase of content of fat in the seed of soy - 18,1 %, but more rational was a complex action of mineral and bacterial fertilizers that promoted content of fat in the dry substance of seed to 21,4-22,4 %.    
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Problem statement. The problem of biological nitrogen was and remains important in agriculture. Especially a big role of its environmental degradation and expensive nitrogen fertilizers. Environmental feasibility of using biological nitrogen fixation process for commercial purposes today is one of the main directions of modern agriculture. The use of fertilizers, especially nitrogen, in soy is controversial, because the culture is capable under favorable conditions, to absorb a significant amount of nitrogen from the air through symbiosis with nodule bacteria. They fix molecular nitrogen in symbiosis with leguminous plants. Contradictions on the nitrogen nutrition associated with features of the biology of soybean, as well as the reasons that the experiments were conducted in a soil cultivated with unequal their physical and chemical composition of soil and climatic conditions of different zones of cultivation.
Analysis of major research and publications, which discuss the problem. Soybeans are very demanding crops to soil nutrient regime. The formation of 1 kg of grain soy makes 7,5-10 kg of soil nitrogen, 3-4,5 kg potassium 1,7- 2,5 kg of phosphorus, so it responds well to organic and mineral fertilizers in easily accessible form [6]. With yields of 2,5 t/ha of ground soybeans makes about 200 kg nitrogen, 60 kg phosphorus and 60-90 kg of potassium. The need for nitrogen and 60% is met by his biological fixation of air [5].

As legume soybeans capable to symbioses with nodule bacteria. This biological cycle is introduced in a huge amount of atmospheric nitrogen. Biologically fixed nitrogen can be up to 60-70% of total nitrogen harvest, besides a large number of his remains in the soil, making soy a valuable precursor of for the following crop rotation [10].

As a result of symbiosis between bacteria and soybean it increases not only yields of grain but also improves the quality of the crop - increases protein, fat, vitamins, etc. [2]. Growth and development of this culture can take place without making nitrogen fertilizer as plant symbiosis with nitrogen-fixing bacteria provide their normal supply and high yield.

It is important for legumes to ensure yields to provide soil nitrogen nutrition of plants. Need soybean in nutrient is determined by its biological characteristics. At the beginning of the growing season, it develops very slowly, from germination to flowering using a small amount of nutrients. The greatest need soybean in cell power observed during flowering-pouring beans, absorbing at this time to 65-70% nitrogen, phosphorus and potassium [9].
Question of nitrogen nutrition of soybean is the most difficult and controversial. As we have already noted, under favorable conditions symbiosis fertilizers on a large range of doses do not increase the yield of soybeans, and sometimes it even lower [10-12]. In Armavir Experimental Station VNDIOK increase of yield of soybean seed inoculation for five years of the study was 0.24 t/ha of mineral fertilizers - 0,07-0,08 t/ha. Combined effect of inoculation and fertilizer resulted receive allowances soybean yield within one influence was inoculation and 0,23-0,25 t/ha [14].

The problem of biological nitrogen was and remains important in agriculture. Especially big role in terms of its environmental deterioration and lack of maintenance of agricultural nitrogen fertilizer. Environmental feasibility of using biological nitrogen fixation process for commercial purposes today is one of the main directions of modern agriculture. This approach finds application in manufacturing, growing legumes, and including soybean [8].

The use of fertilizers, especially nitrogen, in soy is controversial, because the culture is capable under favorable conditions, to absorb a significant amount of nitrogen from the air through symbiosis with nodule bacteria. They fix molecular nitrogen in symbiosis with leguminous plants. In this regard 
K. A. Timiryazev wrote that opening of the possibility of plant nutrition facts free nitrogen from the air is one of the greatest achievements of science of the nineteenth century [6]. Contradictions on the of nitrogen nutrition associated with features of the biology of soybean, as well as the reasons that the experiments were conducted in a soil cultivated with unequal their physical and chemical composition of soil and climatic conditions of different zones of cultivation [1, 3, 4, 7]. 

           Thus, soy creates increased yield mainly due to symbiotic nitrogen for early formation of nodules and highly effective symbiosis. Amount of nitrogen needed for maintaining the growth and development of plants to be included in the process of nitrogen fixation is small and can be provided with its groundwater reserves. Can not rule out the role of starting doses of nitrogen fertilizer, especially on poor soils, plants for insurance against possible lack of nitrogen in case of delay the appearance of nodule, slow their development under adverse conditions? Given that the presence of ammonium nitrogen forms in plants associated with nitrogen fixation and nitrogen intake from soil and nitrate nitrogen content solely for mineral nutrients, reducing the ratio of ammonia nitrogen to nitrate reduction indicates the fate of symbiotic nitrogen nutrition of soybeans for making nitrogen fertilizer.

The objectives of the research. The aim of the research was to study the influence of mineral nitrogen on the background phosphorus-potassium fertilizers and biological product rizotorfin on quality indicators of soybean seeds.

Task research is to explore features of the formation of quality indicators soybean seeds depending on the level of mineral nutrition and performance of biological products and establish their optimal ratio for stable yields.

Materials and methods of the research. During 2011-2013 we were studied the impact of fertilizers and inoculation on soybean yield formation.  The soil research areas are dark gray ached with the following agrochemical parameters: humus content (at Turin) – 2,5 %; hydrolytic acidity (for Kappenom) 1,9 mEq. / 100 g soil; pH (salt) – 5,9; nitrogen (for Kornfildom) – 4,49; phosphorus (by Chirikov) – 12,0; potassium exchange – 16,0 mg/100 g of soil. The scheme of the experiment included options: 1) Excluding fertilizer (control), 2) “Rizotorfin”, 3) N30, 4) N60, 5) R60, 6) N30R60 7) N60R60 
8) N30 + “Rizotorfin”9) N60R60 + “Rizotorfin”, 10) N60R60 + “Rizotorfin”. Phosphate fertilizers have made during primary tillage; Nitrogen - spring under cultivation before sowing. “Rizotorfin”treated seeds on sowing day. Soybean sort is Snow White. Technology of soybean is a common area for Forest. Repeated experiment in quadruple. Meteorological conditions during the research were close to the average long-term. Preceded by - winter wheat. Sown area is 25 m2, accounting is 20 m2. Seeding rate was 
700 thousand/ha similar seeds. Method of sowing is the aisle of 45 cm. Harvesting was performed by direct combine harvesting.

Results. Soybean characterized by a relatively moderate pace of accumulation of dry matter and nitrogen fixation at early stages of ontogeny. The high intensity of these processes observed during the formation and form beans. Analyzing the dynamics of nitrogen fixation by plants during the growing season, marked a significant role made nitrogen fertilizers in total plant nitrogen balance. Given the fact that the assimilation of mineral nitrogen soybean slows at the time of flowering, in the period of high demand for nitrogen was his only source of symbiotic nitrogen fixation process, which took place very rapidly. High rates of nitrogen fixation during reproductive phase supported by increased activity per unit of mass of nodules, later - by increasing their mass. In the period from the beginning of fruit formation to seed filling in soybean plants received 50-60 % of the total nitrogen of its quantity, fixed nodules during the growing season. Therefore, the growth of beans and grain filling were carried out mainly through the direct use of fixed nitrogen and, in any case not due to reusing previously accumulated nitrogen fixed nodules during the growing season.

Research biometric indicators point to a positive effect of mineral fertilizers and “Rizotorfin”on the basic elements of the structure of the harvest plants. The loss of seed yield at harvest, to a large extent determined by the height of the lower attachment beans. This figure was lowest in areas without applying fertilizers - 17.7 cm, fertilizing height lower attachment beans was higher and accounted for within 18,2-22,8 cm or more 3,0-28,8 % not fertilized sites (Table 1). The response of plants to growing conditions displayed primarily on plant height. Growth processes largely determine the performance of plants, as they are connected with the increase of leaf surface accumulation of aboveground mass. The total height of plants in fertilized plots and in areas with hung inoculated seeds was higher - 91,2-99,6 cm (without application of fertilizers – 90,5 cm). As for other indicators of structure, by making N30R60 and seed treatment rizotorfin number of branches on the same plant was - 2.1; number of pods – 24,3; the number of seeds – 55,6; weight of seeds per plant – 7,99 g Weight of 1000 seeds is largely dependent on the ratio of beans and seeds on the same plant: it was higher in fertilized plots and varied depending on the dose of fertilizer and seed treatment “Rizotorfin”within 141-150 g (without fertilizing – 139 g).
The use of fertilizers and “Rizotorfin”triggered changes not only productivity, but also affected the quality of soybean seeds. To study the quality of dry matter were tested for protein and fat (Table 2). The nature of nature-impact factors on protein and fat was negligible, as their composition by year is very different. Inoculation of seeds by “Rizotorfin”and fertilization, especially their joint application caused a significant increase in seed protein content and reduce the fat content. On average over three years of research content in dry matter protein without applying fertilizers was 31,1 % for seed treatment “Rizotorfin”- 32,7, by making N30R60 and seed treatment “Rizotorfin”- 37,0 %. All other parts of the experiment with different doses of mineral fertilizers fluctuations and bacterial protein content in dry matter were temporary in nature. The impact of weather conditions on the nature of the accumulation of protein in the dry matter of seeds was insignificant, as fluctuations in different years of research were observed. The distribution of fat in the dry matter of soybean seeds was identical protein distribution. The only difference is that nitrogen fertilizer had little effect on increasing fat content, as well as a more significant impact carried phosphate fertilizers. On average over three years of research in the fat content of soybean seeds by making nitrogen fertilizer was 17,6-18,2 % R60 – 18,7 (without fertilizers – 17,2 %). Bacterial fertilizers positively influenced the increase in fat content in soybean seeds, the content of which was – 18,1 %. But most rational was the combined effect of bacterial and mineral fertilizers increased fat content in dry matter of seeds for 21,4 -22,4 %.

The chemical composition of soybean seeds was favorable for improving the overall collection of protein and fat. Unilateral application of nitrogen or phosphorus as fertilizer caused a slight increase in the total collection of protein and fat in the seeds. More appropriate would use “Rizotorfin”or nitrogen-phosphorus fertilizers, as in this case, received an increase collection of protein - 34-42 %, 34-37 % fat (Table 3). Integrated use of fertilizers and “Rizotorfin”N30R60 dose was the most effective: collecting protein was 0,83 t / ha, fat – 0,46 t / ha, which is 47- 53 % higher than without the use of fertilizers.

Despite the high energy process of symbiotic nitrogen fixation, huge demand of soybean plants in photosynthesis products and their competition with nodules on its products, soy able, even during the formation of the fruit, to support active functioning of symbiotic nitrogen fixing system. With the introduction of nitrogen fertilizer or seed treatment “Rizotorfin” maintained normal course of formation beans and intensive accumulation of protein. Apparently, the increased need for soybean sufficient nitrogen supply during growth and formation of generative organs is an important factor that determines the level of the whole plant high rates of nitrogen fixation in the reproductive period. Analyzing the nature of the soybean harvest of nitrogen fertilizers and inoculation alone, seeing that the transition from plants of fixed nitrogen in the form of its only source was insufficient to support the needs of its nitrogen. The rate of accumulation of dry matter and nitrogen were reduced temporarily, but positive effect of greater doses of nitrogen (N60) on plant growth was lost. It is possible that the reason for the lack of exposure to high doses of nitrogen fertilizer may be a temporary decline in the use of nitrogen during their adaptation to the advantages of symbiotically fixed nitrogen.

Conclusions:
1 Soybean is able to sustain a long period of active functioning of symbiotic nitrogen fixing system. For inoculation “Rizotorfin”seed and fertilizer in a dose N30R60 during flowering, fruit formation and grain filling course maintained normal formation beans and intensive accumulation of protein.

2 Increased need beans in nitrogen during growth and formation is an important factor that determines the level of the whole plant high rates of nitrogen fixation in soybean nodules in the reproductive period. Fat content in soybean seeds by making nitrogen fertilizer was 17,6-18,2 % R60 – 18,7 (without fertilizers – 17,2 %).

3 Bacterial fertilizers positively influenced the increase in fat content in soybean seeds, the content of which was – 18,1 %. But most rational was the combined effect of bacterial and mineral fertilizers increased fat content in dry matter of seeds for 21,4-22,4 %.
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Table 1. The influence of mineral fertilizers and processing seeds by  rizotorfin  on the structure of soy plants (average 2011–2013)

	Variants
	Plants height, cm
	Quantity per plant
	Weight of the seeds from a plant, g
	Weight of 1000 seeds, g

	
	total
	Attachment of

beans
	branches
	beans
	seeds
	
	

	1.Without fertilizers
	90,5
	13,7
	1,7
	21,7
	39
	5,41
	139

	2. “Rizotorfin”
	92,0
	15,1
	1,9
	23,0
	41,9
	5,91
	141

	3. N30
	94,9
	17,6
	1,6
	23,1
	41,8
	6,04
	145

	4. N60
	95,4
	17,9
	1,8
	24,9
	42,4
	6,82
	150

	5. Р60
	91,2
	14,6
	1,7
	20,8
	39,8
	7,07
	148

	6. N30Р60
	95,3
	17,9
	1,9
	23,4
	50,3
	7,40
	149

	7. N60Р60
	96,7
	18,4
	2,0
	24,1
	52,3
	7,68
	147

	8. Р60+“Rizotorfin”
	97,8
	17,4
	1,8
	23,9
	50,2
	7,42
	148

	9. N30Р60+ “Rizotorfin”
	99,2
	18,4
	2,1
	24,3
	55,6
	7,92
	144

	10.N60Р60+ “Rizotorfin”
	99,6
	18,8
	2,2
	25,1
	55,3
	8,02
	145

	LSD05
	4,8
	1,2
	0,11
	1,4
	2,7
	0,32
	7,4


Table 2. The influence of mineral fertilizers and inoculation of soy seeds on contents of fat and albumen in soybean depends on the influence of mineral fertilizers and inoculation

	Variants 
	Contain in dry substance, %

	
	Albumen
	Fat

	
	2011
	2012
	2013
	average
	2011
	2012
	2013
	average

	1.  Without fertilizers
	32,7
	30,6
	30,1
	31,1
	17,5
	17,3
	17,1
	17,2

	2.  “Rizotorfin”
	33,2
	31,4
	33,4
	32,7
	18,1
	18,0
	18,1
	18,1

	3. N30
	33,6
	32,6
	30,6
	32,3
	17,9
	17,5
	17,4
	17,6

	4. N60
	35,0
	36,0
	34,1
	35,0
	18,2
	18,4
	18,1
	18,2

	5. Р60
	33,0
	33,2
	32,1
	32,8
	18,2
	18,5
	19,4
	18,7

	6. N30Р60
	35,8
	36,1
	35,0
	35,6
	19,6
	20,0
	19,8
	19,8

	7. N60Р60
	35,8
	36,8
	36,4
	36,3
	19,9
	19,7
	19,0
	19,5

	8. Р60+ “Rizotorfin”
	36,8
	36,6
	35,0
	36,5
	20,5
	20,1
	20,5
	20,4

	9.N30Р60+ “Rizotorfin”
	36,2
	37,4
	37,4
	37,0
	20,6
	21,4
	21,3
	21,4

	10.N60Р60+ “Rizotorfin”
	36,6
	36,8
	36,6
	36,6
	22,2
	22,6
	22,6
	22,4

	            LSD0,5,   %
	1,2
	0,9
	1,3
	
	0,7
	0,6
	0,8
	


Table 3. The influence of mineral fertilizers and inoculation on gathering albumen and fat in the soy seeds (average 2011 – 2013)

	Variants
	Albumen
	Fat

	
	Gross yield,

t/ha
	Adding
	Gross yield,

t/ha
	Adding

	
	
	t/ha
	%
	
	t/ha
	%

	1. Without fertilizers
	0,54
	-
	-
	0,30
	-
	-

	2. “Rizotorfin”
	0,63
	0,07
	16,0
	0,35
	0,048
	15,9

	3. N30
	0,60
	0,06
	10,2
	0,33
	0,026
	8,7

	4. N60
	0,67
	0,13
	22,8
	0,35
	0,046
	15,3

	5. Р60
	0,60
	0,06
	11,0
	0,32
	0,021
	7,0

	6. N30Р60
	0,70
	0,16
	34,0
	0,41
	0,104
	34,5

	7. N60Р60
	0,77
	0,23
	42,0
	0,42
	0,114
	37,8

	8. Р60+ “Rizotorfin”
	0,77
	0,23
	41,7
	0,43
	0,131
	43,5

	9.N30Р60+ “Rizotorfin”
	0,83
	0,29
	53,6
	0,46
	0,160
	53,1

	10.N60Р60+ “Rizotorfin”
	0,81
	0,27
	47,9
	0,47
	0,171
	56,8

	LSD05
	0,04
	
	
	0,02
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