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INFLUENCE OF DIFFERENT CONDITIONS OF SOWING ON THE FORMATION OF PRODUCTIVITY OF SUNFLOWER CROPS
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The results of studies aimed at studying the influence of different seeding conditions on the formation of productivity of sunflower hybrids under study are presented. Studies were conducted during 2014–2016 in the conditions of the Steppe of Ukraine on black earth of typical low-humus. As a result of the conducted researches it was established that in the conditions of the Steppe of Ukraine on black earth of typical low-humus formation of high yields of sunflower at a level of 2.7 tons/ha, hybrids PR64F50, PR64A15 are provided with the recommended sowing time (when the soil is heated at a depth of 10 cm to 10–12 °C ) and the row spacing is 35 cm.
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Statement of the problem. Sunflower occupies a leading position in Ukraine among oilseeds. This is due to its high adaptation to the soil-climatic conditions. The value of culture continues to grow due to the growing demand for sunflower seeds in the country and beyond. An increase in the volume of its production is possible thanks to the introduction of modern cultivation technologies and new hybrids of intensive type, which will increase its yield [1–2].

The popularity of this culture lies in the strategic and significant economic efficiency of its cultivation. Sunflower, in comparison with other oilseeds, gives the largest output of oil per unit area (750 kg/ha on average in Ukraine). Sunflower seed oil has a high nutritional value, second only olive oil, has a high content of polyunsaturated fatty linolenic acid, phosphates, stearins, and vitamins.

Choice of the optimal width of row spacing and the density of sowing (which is associated with the area and configuration of the plant nutrition area) is important agronomic measures aimed at increasing the yield of sunflower. Studies of recent years which conducted in Ukraine prove the effectiveness of growing sunflower hybrids with intermediate rows of 15, 30, 45, 70 cm at  increasing plant density. It is worth noting that the limits of optimum sunflower condensation are determined by the specific natural and climatic conditions, the biological characteristics of the hybrid, etc.
The question of the influence of spatial and quantitative placement of plants on the level of sunflower seeds yield, its qualitative indexes, structure and moisture consumption of crops remains insufficiently studied. It determines the urgency of expanding the geographic network of research and studying the reaction of domestic hybrids to increasing plant density.

Analysis of recent research and publications on this problem. The dynamics of dry mass accumulation is an individual process that has its own characteristics depending on the hybrid or sunflower variety, agrotechnical methods and environmental factors. One of the factors that influence the level of sunflower productivity is a type and dynamics of dry mass accumulation. That is why, the indicators of the growth of the mass of dry matter are used to characterize the effectiveness of the assimilation apparatus [7, 8]. It should be noted that the negative effects on plants have high temperatures and low air humidity, increasing the number of deformed leaves, thus reducing the leaf area and reducing the rate of dry matter accumulation [4–6, 9].

Excessive concentration of crops leads to a decrease in the yield of sunflower in connection with increased competition between plants. We found that in dense crops, mutual inhibition of plants on the formation of vegetative mass of agrocenosis is observed from the phase of budding [4].

Choice of the hybrid, the optimal method of sowing and the width of row spacings, with which the plant nutrient area is connected and its configuration, is important agronomic measures aimed at increasing the sunflower yield.
The purpose of our research was to study the influence of the sowing dates and row spacing of new hybrids of sunflower on the formation of productivity of the crop in the conditions of the Steppe zone on low-humus typical black earth.

Materials and methods of research. The purpose of the research was to identify the effects of such agrotechnical techniques as seeding terms and row spacing on the accumulation of dry matter by the sunflower hybrids. The research was conducted in 2014–2016 in accordance with the requirements of the research methodology by B. A. Dospekhov [3]. The soil cover of the sites, on which the experiments were laid, is represented by low-humus typical black earth.

Cultivation technology is generally accepted for the Steppe zone of Ukraine except for the studied elements. The subject of the study was sunflower seeding of Forward, Yason, PR64F50, PR64A15, PR64A89 hybrids.

Field experiments were based on the split plot method. The experiment is three-factorial.

Factor A – Hybrids: Forward, Yason, PR64F50, PR64A15, PR64A89.

Factor B – row spacing: 35, 45, 70 cm.

Factor C – the time of sowing:

1) early – at soil temperature 6–8 ºС at a depth of 10 cm;

2) recommended – at 10–12 ºС;

3) late – at 14–16 ºС.

Results of researches. Previous studies have shown that changes in sowing dates can create better conditions for the growth and development of sunflower plants, thus, avoiding the effects of adverse conditions precisely in the critical phases of their development in relation to moisture.

The results of our research show that each of the studied hybrids had its specific reaction on the effect of experimental factors. Thus, for the harvest period, on average, over the years of research, the indicators of dry matter accumulation of the studied hybrids varied depending on the experimental factors from 3.46 t/ha to 7.52 t/ha. It should be noted that the indicators of dry matter accumulation differed significantly under the influence of biological peculiarities of hybrids and investigated factors.

In the course of the research, it was found that the smallest amount of dry matter accumulated sunflower crops with the late sowing period irrespective of the row spacings. These indicators ranged from 4.88 t/ha (hybrid Forward, row spacings is 35 cm) to 6.32 t/ha (PR64F50 hybrid, row spacing is 35 cm) (table 1).

 Crops of Hybrids PR64F50, PR64A15 and Yason was formed the largest amount of dry matter on variants with row spacing 35 cm at the recommended sowing period (7.46 t/ha, 7.52 and 6.67 t/ha). PR64A89 and Forward hybrids showed the highest rates of dry matter accumulation in variants with a row spacing 45 cm at the early sowing (table 1).
1. Accumulation of dry matter by the sunflower crops for harvesting period, t/ha

(average for 2014–2016)

	Hybrid
	Row Spacing
	Sowing Period

	
	
	Early
	Recommended
	Late

	PR64F50
	35
	7.05
	7.46
	6.32

	
	45
	6.18
	6.50
	5.98

	
	70
	5.15
	5.68
	5.30

	PR64A15
	35
	6.86
	7.52
	5.84

	
	45
	6.87
	6.75
	6.30

	
	70
	6.12
	6.34
	6.28

	PR64A89
	35
	6.30
	6.76
	6.10

	
	45
	7.18
	6.42
	6.00

	
	70
	6.67
	6.40
	5.93

	Forward
	35
	5.39
	5.84
	4.88

	
	45
	6.84
	5.50
	5.15

	
	70
	5.23
	5.65
	5.43

	Jason
	35
	5.74
	6.67
	5.90

	
	45
	6.10
	6.51
	5.99

	
	70
	3.46
	6.34
	5.79


Analysis of yields indicators showed that its highest rates were obtained similarly to the results of dry matter accumulation of hybrids PR64F50, PR64A15 and Jason with considering sowing them at the recommended time (soil warming to 10–12 ºС at the depth of 10 cm) and sowing with row spacing 35 cm. These indicators were: 2.58 t/ha for hybrid PR64F50, 2.7 t/ha for  hybrid PR64A15, 2.38 t/ha for hybrid Jason (table 2).
2. Productivity depending on the terms and methods of sowing, t/ha

(average for 2014–2016)
	Hybrid
	Row Spacing
	Sowing Period

	
	
	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
	23.10
	2.10


It should also be noted that in the aforementioned hybrids, as the row spacing increased, there was a clear tendency to decrease the yield.

The response of the PR64A89 and Forward hybrids to the investigated factors was somewhat different. Thus, they produced the maximum yields at an early sowing period (at soil temperature of 6–8 ºС at a depth of 10 cm) and a row spacing of 45 cm with the values of 2.57 t/ha for the PR64A89 hybrid and 2.43 t/ha for the Forward hybrid. Clear correlation between yields (as for the PR64F50, PR64A15 and Jason hybrids) was absent.

Conclusion. Studies conducted in the conditions of Steppe zone of Ukraine on low-humus typical black earth showed that formation of high yields of sunflower is achieved by the cultivation of hybrids PR64F50, PR64A15 in the recommended sowing times (with warming of the soil at 10–12 ºС at a depth of 10 cm) and with a row spacing of 35 cm.
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