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There are the results of the investigations which were aimed to study the influence of sowing terms and row spacing on the formation productivity of different sunflower hybrids. The investigations were conducted during 2014–2016 in conditions of Steppe of Ukraine on typical black low-humus soil. The results of our studies revealed that PR64F50, PR64A15 hybrids provides formation of high yields of sunflower at level of 2,7 t/ha within recommended terms for sowing (by heating the soil to a depth of 10 cm till 10–12 °C) and 35 cm row spacing on typical black low-humus soil of Steppe zone of Ukraine.
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Statement of the problem. Sunflower is a basic oilseeds and it takes a leading place among industrial crops in agricultural production of Ukraine. Sunflower oil accounts 98 % of total oil production in Ukraine. Sunflower is one of the most profitable and highly liquid crops. Considering that sunflower production on agricultural enterprises is not always accompanied by intensification of it is and, mainly, grows by extensive technology, the area under sunflower was sharply increased in recent years. As a result it led to the destruction of agronomically grounded crop pattern in some regions of Ukraine. Currently, the level of used biological potential of sunflower is the lowest among oil crops and did not reach even 50 %. The efficient functioning of oil complex of Ukraine mostly depends on stable and effective production of sunflower at agricultural enterprises.

With the advent of new sunflower hybrids in production the establishing of their optimal parameters of basic agricultural ways of cultivation including the terms and methods of sowing, which will allow to realize their biological potential more fully gets a special practical importance.
Analysis of recent research and publications. Published data show that soil fertility is the most efficiently used and therefore give the highest seed yield and oil yield of sunflower with row wide, which provides the beginning of the rivalry in good time, resulting in plants have time to absorb the supply of nutrients from the soil before the flowering and, to some extent, inhibit the growth of the vegetative organs till growth of the seeds. Sowing terms and row spacing for sunflower cultivation are not clearly defined indicators, and need to be clarified depending from the type of hybrid, soil and climatic characteristics of the cultivation area, fertilizers, sowing method and other technological elements [3, 4].

However, the previous investigations found that sunflower yield of different variety types (SCS, RS, SR, SS) increases when plant area is 0,12–0,20 m². Under these conditions the mass of seeds per one plant can be in 2,5–3 times lower in compare to the maximum possible [1, 2].

Excessive dense of sowing reduces the yield of sunflower due to increasing of plants rivalry. There are more moisture expenses in sowing with a high density of plants before the generative period comes. When plants are evenly distributed in the area, mutual inhibition of plants starts later. It was also established that the mutual inhibition of dense plants start to influence negatively on the formation of vegetative mass of agrocenosis from the budding phase [5].

Among the agronomic measures for increasing the yield of sunflower the important place belongs to hybrid selection, the optimum way of sowing and row spacing, which the area of plant nutrition and its configuration is connected with.

By traditional cultivation technology with 45–60 thousand density of plants per ha the feeding area of one sunflower plant is 0,17–0,22 m², and its shape resembles an elongated rectangle with sides of 70×24–30 cm. According to this scheme of placement the plants of tolerated for dense hybrids don’t realize their productivity potential.

Recent years’ studies conducted in the central, eastern and southern Steppe of Ukraine show the efficiency of sunflower hybrids growing with narrowed row spacing (45, 30, 15 cm) under the condition of the increased density of plants. However, the optimum thickening boundaries are defined by the specific climate conditions, biological features of hybrids etc. The influence of the sowing method on the qualitative figures of yield and its structure, the consumption of elements of mineral nutrition and moisture are poorly investigated. It leads to the extension research and study of domestic and foreign sunflower hybrids reaction to the width of row spacing under the conditions of Ukrainian Steppe.

The aim of our study was to investigate the influence of the terms of sowing and row spacing of new sunflower hybrids on the productivity formation of crop in conditions of Steppe in typical low-humus black soil.

Materials and methods of research. The technology of growing crops is common for Ukraine Steppe zone except the investigated elements. The sowing of Forward, Jason, PR64F50, PR64A15, PR64A89 hybrids of sunflower was a subject of the research.

The investigation was conducted according to the conventional methods. Field experiments were based by the method of split lots. The experiment consisted of three factors. Factor A – hybrids: Forward, Jason, PR64F50, PR64A15, and PR64A89. Factor B – row spacing: 35, 45, 70 cm. Factor C – sowing terms: 1) early – by reaching the soil temperature at a depth of 10 cm 6–8 °C; 2) recommended – at 10–12 °C; 3) late – at 14–16 °C.

Results of research. Previous studies show that a change of sowing terms can create better conditions for the growth and development of sunflower plants, thus, avoiding the adverse conditions influence during critical phases of their development in relation to moisture.

The results of our studies show that each of the investigated hybrids had its specific reaction to the exposure of the experimental factors. Thus, the highest figures of PR64F50, PR64A15 and Jason hybrids’ yield were gained by seeding them within the recommended terms (by heating the soil at a depth of 10 cm at 10–12 °C) and by sowing with the row spacing of 35 cm. These figures were: PR64F50 hybrid – 2,58 t/ha, PR64A15 – 2,7 t/ha, Jason hybrid – 2,38 t/ha (table). It should also be pointed out that a clear trend to crops yield decrease was observed among the hybrids mentioned above with the width increase of the row spacing.

The yield in depending of the terms and methods of sowing, t/ha (average for 2014–2016)
	Hybrid
	Width of row spacing
	Terms of sowing

	
	
	Early
	Recommended
	Late

	PR64F50
	35
	2,53
	2,68
	2,26

	
	45
	2,23
	2,35
	2,14

	
	70
	1,86
	2,06
	1,89

	PR64A15
	35
	2,49
	2,70
	2,13

	
	45
	2,48
	2,45
	2,25

	
	70
	2,20
	2,27
	2,25

	PR64A89
	35
	2,28
	2,45
	2,21

	
	45
	2,57
	2,31
	2,16

	
	70
	2,40
	2,28
	2,14

	Forward
	35
	1,94
	2,07
	1,72

	
	45
	2,43
	1,98
	1,86

	
	70
	1,86
	2,04
	1,94

	Jason
	35
	2,03
	2,38
	2,16

	
	45
	2,19
	2,36
	2,18

	
	70
	1,19
	23,1
	2,10


The reaction of PR64A89 and Forward hybrids to the investigated factors was completely different compared to the dependencies of the above mentioned hybrids. Thus, during these hybrids sowing the crops formed maximum yield within the early term of sowing (by reaching the soil temperature at a depth of 10 cm 6–8 °C) and the row spacing of 45 cm. PR64A89 hybrid has 2,57 t/ha and Forward hybrid has 2,43 t/ha of yield. It should be pointed out that there wasn’t noted any clear dependency between the yield figures as there was in PR64F50, PR64A15 and Jason hybrids.

Conclusion. The investigations conducted in the Ukrainian Steppe zone on typical low-humus black soil have shown that formation of high yields of sunflower at the level of 2,7 t/ha are provided by growing the PR64F50, PR64A15 hybrids within the recommended sowing term (by heating the soil at a depth of 10 cm at 10–12 °C) and the row spacing of 35 cm.
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