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The article provides the results of the research aimed to study the effect of the use of fertilizers and seeding rates on formation of productivity of crops of different varieties of spring rape. Research was conducted during 2013–2015 in terms of Cherkasy region in typical black soil. As a result of the studies it was found that in the typical low-humic black soil in Forest-Steppe zone of Ukraine the highest increase in yield of spring rapeseed varieties Magnat and Sirius is formed by fertilization in norm of N70P40K70 and seeding rate of 1,2 million of sprout seeds per 1 ha.
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Statement of the problem. Seeding rate (as well as methods and terms of sowing) has significant influence on forming of the spring rape productivity. Contradictory information in relation to the seeding rate of winter and spring rape lead to a waste of seeds or shortage of harvest, and in an eventual result this reduces the efficiency of rapeseed production as industrie in general. At the same time spring rape is one of the most widespread oil cultures [1, 2].
Analysis of the last researches and publications on this issue. Rape has biological feature – to form many lateral escapes on the rare crops, and on the thick crops it forms promoted amount of pods in overhead part of plant. Due to this biological feature, it’s seeding rate is much smaller than other cultures. It influence on the productivity.
Canadian scientists found that increase of norm of seeding rate almost in five times (from 2 to 11,2 kg/ha) didn’t influence on the sowing productivity substantially. It varied in limits from 12,4 to 13,7 hundredweight per hectare. The Swedish researchers sowed from 5 to 20 kg/ha of seeds and got the almost identical amount of oil. The optimum in this country is density 200–300 plants on 1 m2. At 90 % germination and width of spaces between rows 12–24 cm the norm of sowing is 9–12 kg/ha. But at unfavorable terms it is possible to increase something. In Denmark, France, England on sowing they use 5–7 kg/ha seed which matches to 120–150 plants on 1 m2 [3]. 
More dense plantings contribute to the pulling up of the central shoot of a plant. Increased planting rates is promoted to the lodging of crops in the process of vegetation, that in same queue results in a delay with flowering and uneven ripening. More dense plantings cause both worsening of quality of seed and considerable losses. Development of the lateral stems of spring rape occurs regardless of the seeding. At the same time a high competition in the more dense plantings negatively influences on development of plants and on the amount of pods on a plant. In particular it results in the decline of the productivity at hybrids which differ large ability to branch out. The increase norms of sowing are cause an increase in plant density which results in their lying, late flowering and not ripening of seed [3, 4].
Determination of optimum seeding rate takes into account the following factors: type of soil, sort features of the probed culture, terms of sowing, weather terms and others like that. At the early terms of sowing costs to use lower norms, and at a delay with sowing – higher norms of sowing.
We have identified that norms of sowing of seed 4 kg/ha  and 6 kg/ha practically provide the identical level of the productivity at the width of spaces between rows 15 and 30 cm. In that time as for space between rows 45 cm the productivity goes down. Results of our research show that optimum density of rape plants standing is provided the normal biological development of culture. For creation of such plants density a norm of sowing must be 0,8–1,2 million germinating seeds per hectare. The unreasonable increase in the seeding rate draws the biological competition of plants in the process of their growth and development, plants stretch as a result, and the point of growth and root neck dart out on the surface of soil [4].
We also determined the influence of sowing norms on the maintenance and output of oil from the spring rape seed. The increase in seeding rate  to 2,0 and 2,5 million  germinating seeds per hectare and width of spaces between rows to 30 and 45 cm led to the decrease of fat in rape [4]. 
The analysis of the advanced studies testifies that in the conditions of Forest-Steppe of Ukraine such elements of agrotechnics of rape as norms of sowing deserve greater attention, as this questions are described in scientific literature ambiguously and they are topical for a subsequent study. 
The purpose of our researches was the study of influencing of mineral fertilizers and seeding rate on forming of the productivity of spring rape in terms of Cherkasy region on typical black soil. 
Materials and methods of research. The chart of experience is foresee the study of the followings factors:
factor A – seeding rate: 0,8; 1,0; 1,2; 1,4; 1,6 million germinating seeds per hectare, 
factor B – application rate: 
1. Without fertilizers (control); 
2. N35P20K35; 
3.N70P40K70;  
             factor С – sorts: Magnat, Sirius.

Productivity is the basic index of realization of biological potential of culture, depending on the studied factors. The dynamics of changes of levels of the productivity under influence of the studied factors is resulted in Table 1.

The results of researches testify that the studied sorts variously reacted both on changing of norms of sowing and on application of fertilizers. It costs to mark that the increase of norms of sowing to 1,2 million  germinating seeds per hectare contributed to a significant increase of yield. Subsequent increase of norms of sowing on a variant without fertilizers and bringing of N35P20K35 resulted in the unimportant increase of the productivity of culture. Some other tendency was on a variant with N70P40K70. With this norm of fertilizers the increase of the productivity was on variants with the norms of sowing to 1,2 million  germinating seeds per hectare. The subsequent increase of norms of sowing resulted in the insignificant decline of the last. Such dependence was traced at both studied sorts. 
1. Productivity of spring rape in the field experience, t/ha (middle during 2013–2015)
	Sort
	Seeding rate, million  germinating seeds per hectare
	Fertilizing rate

	
	
	without fertilizers
(control)
	N35P20K35
	N70P40K70

	Magnat
	0,8
	1,32
	1,62
	1,88

	
	1,0
	1,65
	1,87
	2,36

	
	1,2
	2,16
	2,28
	2,91

	
	1,4
	2,18
	2,31
	2,78

	
	1,6
	2,21
	2,34
	2,70

	Sirius
	0,8
	1,46
	1,86
	2,07

	
	1,0
	1,69
	1,98
	2,47

	
	1,2
	1,78
	2,33
	3,02

	
	1,4
	1,91
	2,41
	2,90

	
	1,6
	1,97
	2,43
	2,81


During the research we found that the use of high norms of sowing results in formation of less of branches on plants and forming on them of less of pods, and in a complex with the promoted norms of fertilizers and enough quantity of moisture there is drawing out of plants as a result of their competition and lying.
The probed sorts of rape has different sensitiveness in relation to bringing of mineral fertilizers. Increase of the productivity of seed of this culture was the result of increase of fertilizer norms. Depending on a sort and norm of sowing with the increase of norms of fertilizers the productivity of seed varied for sort Magnat from 1,32 t/ha (variant without fertilizers, norm of sowing is 0,8 million per 1 ha of germinating seeds) to 2,91 t/ha (variant with the use of N70P40K70 and by the norm of sowing is 1,2 million per 1 ha of germinating seeds) and to the sort Sirius accordingly from 1,46 to 3,02 t/ha. 
The main purpose of growing of rape is a receipt of oil (its maintenance in seed makes to 44 % of the muss). Feature rape seed oil is the fact that it genetically more various by the composition of fat acids as compared to other vegetable oil. Seed which are got from modern sorts of spring rape contains 18–22 % albumen, 6–7 % cellulose and 24–26 % without the extract substances. Contents of oil in rape seed can change due ground-climatic terms of certain region and elements of growing technology. Researches testify that the increase of doses of nitrogen results in the decline of maintenance of oil in seed, here maintenance of raw protein can be increased on 1–2 %.
Analysing the indexes of the qualitative composition of seed we mark that maintenance of oil in seed of spring rape decreased with increasing doses of fertilizer (Table 2). 
2. Indexes of seed  quality of spring rape, middle (2013–2015)
	Sort
	Seeding rate, million  germinating seeds per hectare
	Indexes of quality

	
	
	the oil content, %
	the proteinscontent, %
	the oil content, %
	the proteins content, %
	the oil content, %
	the proteins content, %

	
	
	without fertilizers
	N35P20K35
	N70P40K70

	Magnat
	0,8
	41,93
	20,84
	41,62
	21,04
	41,41
	21,29

	
	1,0
	41,78
	20,81
	41,35
	20,93
	41,14
	21,18

	
	1,2
	41,76
	20,76
	41,16
	20,88
	40,95
	21,09

	
	1,4
	41,56
	20,74
	41,11
	20,84
	40,90
	21,01

	
	1,6
	41,45
	20,66
	41,06
	20,76
	40,87
	20,89

	Sirius
	0,8
	42,23
	21,64
	41,99
	21,64
	41,78
	21,96

	
	1,0
	42,11
	21,51
	41,89
	21,59
	41,68
	21,81

	
	1,2
	42,03
	21,41
	41,84
	21,52
	41,63
	21,69

	
	1,4
	41,96
	21,24
	41,62
	21,46
	41,41
	21,54

	
	1,6
	41,80
	21,11
	41,35
	20,28
	41,14
	21,46


So, the greatest maintenance of oil was got on variants without fertilizers. This pattern was traced at both probed sorts. We noted a tendency to the decline of oil maintenance in rape seed with increase of norms of sowing. At the same time, fertilizers was instrumental in an accumulation of proteins in seed. 
Conclusion. As a result of the studies it was found that in the typical low-humic black soil in Forest-Steppe zone of Ukraine the highest increase in yield of spring rapeseed varieties Magnat and Sirius is formed by fertilization in norm of N70P40K70 and seeding rate of 1,2 million of sprout seeds per 1 ha.
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