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The main results of research on the impact of soil and insurance herbicides on weediness of crops for cultivation of soybean under different farming systems (industrial and No-till) are presented. It was established that the greatest efficiency of soil and insurance herbicides and the lowest level of contamination was marked in the application of tank mixes before sprouting and during the growing season and crops, which influences the crop soybeans. Pre-sowing weed synusia is effectively destroyed by total herbicides continuous action system of No-till.
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Formulation of the problem. Ecological role of segetal vegetation can be viewed differently from the perspective. Most often perceived as unwanted weeds in agricultural ecosystems invaders competing for organic resources, reduce productivity and make use of a significant amount of human labor and a large number of measures to prevent an even greater loss of crop. In developing countries, farmers may be lost from 25 to 120 days for weeding by hand from one hectare of land (Akobundu), and thus, they can lose up to 25 % of yield potential competition from weeds (Parker and Fryer). In the USА, where farmers annually spend 6 billion dollars on herbicides, cultivation and mechanical cultivation to control the number weeds component (Chandler). Yield losses due to weediness in present time exceed 4 billion dollars a year (Bridges, Anderson). Therefore, the development of the most effective, least economically and environmentally loaded weeds control system component using crop protection chemicals Ukrainian soybean production in the different farming systems is a crucial element in the development of innovative plant.

Analysis of recent research and publications which began a solution of the problem. We know that from among all spring crops, soybeans are most clogged with weeds. This can be understood from its biological specialty.
According to research of many scientists (Shykula, Fisyunov, Man’ko) on infested agricultural crops lost 25–30 % or more of the crop, and according to S. V. Lysenko direct losses from weeds in soybean crops fluctuate within 27–38 % of the crop, depending on the variety, weed species, their mass and density, season, soil moisture and fertility, farming systems, climate and other environmental conditions environment. It is estimated that 1 m2 when the field is 11 bitterling pink plant, harvest reduced by 28–30 %, 26 – at 48–50, 60–70 – to 70–75 %. If 1 m2 there are 11 plants of field thistle, lost 19–20 % of the crop, weeds 18–20 – 60–70 %, 25 plants descurania Sofia – reduced by 14 % grain, 50 weed – 25 and 100–32 %. The main task today is to prove the existence weed component in crops to the minimum, essentially harmless amount for harvest of field crops, including soybean (Tanchyk S. P, Kosolap N. P).

Weeds intercept a large amount of nutrients which are needed for crops. Thus, according to 
A. A. Ivashchenko, removal of nutrients from the soil weeds when they are available in quantities of 100–200 units/m2 is nitrogen – 60–140 kg/ha; phosphorus – 20–30 kg/ha; kalium – 100–140 kg/ha.

Weeds are also harmful economically. According to A. Fisyunov, they increase the cost of agricultural products. The level of effort to control weeds make up about 30 % of total costs in agriculture.

According to V. M. Zherebko, the formation of a wide-sowing weed their air-dry weight was at 30–202 % greater than the mass of weeds in continuous sowing. The obtained data indicate it more intense competition in a continuous planting as between culture and weeds, and the weeds between intraspecific. Revealed that most of them are lamb's quarters, which at a density of 1 pc./m2 wide-crop soybean yield reduction caused by 3 kg/ha or 14 %, while in a continuous sowing the crop shortfall was 3,6 kg/ha or 14 % too. With such a density amaranth usual crop losses amounted to 2,1 kg/ha or 10 % widely and 2,2 kg/ha or 8 % - in continuous sowing. Chicken millet do not give in to amaranth and quinoa by harmfulness.

One of the most urgent problems of development of domestic agriculture remains a significant weediness agricultural crops, including soybeans. Soil and climatic conditions of Ukraine are mainly promote growing of this crop. Production of soybeans in the country in recent years has increased significantly, due to the significant expansion direction of this culture in our country and in other countries. In Ukraine, the rapidly increasing crop areas in particular, in 2005 it was – 422 thousand ha in yield – 14,5 centners/ha, and in 2014 – 1,4 mln ha, the yield of 20 centners/ha. Forecast for 2015 is 1,8 mln ha in yield of 21,1 centners/ha (according to the State Statistics Committee).

Getting high and stable yields of soybean culture based on high-quality of modern agriculture, preplans tillage and sowing, integrated control weeds, pests and diseases, harvesting and post harvest handling of the crop.

At the beginning of the growing season soybean are growing relatively slowly and weeds compete with it for moisture, nutrients, use of light and so on. This causes low competitiveness compared to the culture of weeds. Yield losses from weeds can reach an average of 30 to 50 %, sometimes they can completely die [4, 7].

Soybean crop from the time before the appearance of the 1st trifoliate leaf stay for 2–3 weeks with weeds. At this time, upcoming harvest genetically laid. If this time soybeans are not protected, genetically it reduces the potential yield and the process is irreversible. The best period to control weeds is the first phase of the third trifoliate leaf crops (a period from which most soy «stable» to act against dicotyledonous and cereal herbicides) [2].
Application only agronomic measures to control weeding component does not provide a significant reduction in their number in crops, in particular, according to the Research Institute of feed and agriculture in Podilya of NAAS found that in high potential weed-infested topsoil, soil and insurance harrowing and soybean crops make it possible to reduce the number of weeds only 37 %, not enough to form a high-yield crops [1].

Therefore, integrated security system, which includes soil and insurance herbicides to control weeds is of paramount importance for the successful cultivation of soya.

The purpose of research – to determine the effect of soil and insurance herbicides on weed-infested formation depending on the type of crops and herbicides in making rules alone and in tank mixtures and their impact on the productivity of soybean crops in the cultivation of the different farming systems.

Materials and methods research. Experimental studies were carried out in a stationary experiment NUBP of Ukraine «Agronomic Research Station» (Kyiv region) and the Scientific Laboratory of the Department of Agriculture and Herbology during 2012–2014 year. The study is part of the subjects of the Department of Agriculture and Herbology of NUBP in Ukraine: the 2006–2014 – «Influence of primary tillage on weediness and productivity of field crop rotation crops».
Accounting weeds performed permanently fixed platforms measuring 0,5×0,5 m [3], and record harvest was performed in accordance with generally – accepted guidelines [3, 6].

Crop rotation scheme in short 3 rotary corresponds to the rotation of the fields of Forest-Steppe conditions: soya – spring barley – corn for grain. 

The research program was supposed to determine the effect of soil and insurance herbicide mixtures in the general weed-infested crops and species composition of weeds in the background of various farming systems in agrophytocenoses of soya, which was the predecessor of maize.

Grading factor – farming systems, composed on the basis of the precursor or absence of tillage, involving herbicide continuous, soil, insurance actions and their mixtures:

1. industrial (control) – the use of tillage (primary – disking after harvest precursor to a depth of 6–8 cm, plowing to a depth of  20–22 cm, premulching with physical maturity of the soil to a depth of 2–3 cm, presowing cultivation in depth of 4–5 cm seed, industrial use of agricultural chemicals (according to the scheme of the experiment, tables 1).

2. No-till – the rejection of tillage, crop protection is carried out by using soya herbicides (according to the scheme of the experiment, tables 1).

Soil research areas – black soil typical medium loam humus layer 0–30 cm in 3,95 % saline pH – 6,9–7,3, content easily hydrolyzed nitrogen according to Kornfild – 160 mg/kg, soil phosphorus according to Machyhin – 58 mg/kg, soil exchangeable potassium according to Machyhin – 204 mg/kg soil.

The climate is temperate zones – continental medium to long-term air temperature is 6,8 °С.  The average annual rainfall of 550 mm, falls during the growing season averaged 309 mm.

1. Scheme of experiment

	Factor A (farming systems involving herbicide continuous action and ground)
	Factor В (application of herbicides insurance)

	Industrial (absolute control)
	Without insurance herbicides

	Industrial

(without soil herbicides)
	1. «Tifen-S» 8 g/ha–«Kvin Star Max» 0,8 l/ha

	
	2. «Flagman» 2,3 l/ ha–«Kvin Star Max» 0,8 l/ha

	
	3. «Tifen-S» 6 g/ha + «Flagman» 2,0 l/ha–«Kvin Star Max» 0,8 l/ha

	
	4. «Tifen-S» 8 g/ha + «Kvin Star Max» 0,8 l/ha

	
	5. «Flagman» 2,3 l/ha + «Kvin Star Max» 0,8 l/ha

	
	6. «Tifen-S» 6 g/ha + «Flagman» 2,0 l/ ha + «Kvin Star Max» 0,8 l/ha

	
	7. Without insurance herbicides

	industries with «Hortus» 
2,5 l/ha
	//-//-//-//*

	industries with «Hortus» 
1,8 l/ ha + «Selefit» 1,8 l/ha
	//-//-//-//*

	No-till, no «Glifovit» and soil herbicides
	Without insurance herbicides

	No-till with «Glifovit» 
3,0 l/ha but without soil herbicides
	8. «Tifen-S» 8 g/ha–«Kvin Star Max» 0,8 l/ha

	
	9. «Flagman» 2,3 l/ ha–«Kvin Star Max» 0,8 l/ha

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ha–«Kvin Star Max» 0,8 l/ha

	
	«Tifen-S» 8 g/ha + «Kvin Star Max» 0,8 l/ha

	
	«Flagman» 2,3 l/ha + «Kvin Star Max» 0,8 l/ha

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ ha + «Kvin Star Max» 0,8 l/ha

	
	Without insurance herbicides

	No-till with «Glifovit» 
3,0 l/ha and «Hortus» 2,5 l/ha
	//-//-//-//*

	No-till with «Glifovit» 
3,0 l/ha and «Hortus» 1,8 l/ha + «Selefit» 1,8 l/ha
	//-//-//-//*


Note: / / - / / - / / - / / * - use similar options making insurance herbicides.

By the method of mathematical and statistical calculations above data, it was determined the effectiveness of the insurance herbicides and their mixtures on the overall level of weed-infested soybean.
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Effectiveness of herbicides on insurance accounting indicated periods were calculated by the standard technique [6]: 
where, E – reducing the number of weeds to the original level weediness in the experiment adjusted for control, %

D1 – number of weeds in the first account of a trial version (original weediness), items/m2;

D2 – the number of weeds in the second (third) accounts at the pilot version, items/m2;

K1 – the number of weeds while keeping control of the first (initial weediness), items/m2;

K2 – the number of weeds in the second (third) accounts under control, items/m2.

Based on the data found in the studied variants weeds component of the total number of 1 m2 per growing season soybeans during the research (tables 2). The results of the studies found that the lowest number of weeds was marked by industrial farming system, using a mixture of soil herbicides «Hortus» + «Selefit» and the mixed insurance – «Tifen-S» + «Flagman» in the phase of 1–2 leaves and trigeminal individual making graminetsid «Kvin Star Max» and it was 6,8 items/m2, 188 items/m2 lower than controls. The largest number of segetal vegetation, formed by systems No-till farming without the use of herbicide continuous action, soil and insurance respectively reached 1033 items/m2, which exaggerates control at 837 items/m2, the dominant species – couch (Elytrigia repens L.) [5].

2. Impact insurance herbicides and their mixtures weediness and yield of soybean average for 2012–2014 years

	Farming systems involving herbicide continuous action and ground
	Options for the use of herbicides insurance
	The total number of weeds, items/m2
	* Death of weeds, %
	Yield capacity

	
	
	
	
	c/ha
	 ± deviation

	Industries (absolute control)
	Without insurance herbicides
	195,3
	0,0
	12,9
	-

	industries (without soil herbicides)
	«Tifen-S» 8 g/ha–«Kvin Star Max» 0,8 l/ha
	33,4
	85,5
	19,7
	+6,8

	
	 «Flagman» 2,3 l/ ha–«Kvin Star Max» 0,8 l/ha
	33,8
	84,1
	17,6
	+4,7

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ha–«Kvin Star Max» 
0,8 l/ha
	32,5
	92,4
	22,6
	+9,7

	
	«Tifen-S» 8 g/ha + «Kvin Star Max» 0,8 l/ha
	45,4
	85,4
	15,9
	+3,0

	
	«Flagman» 2,3 l/ha + «Kvin Star Max» 0,8 l/ha
	39,4
	83,7
	14,7
	+1,8

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ ha + «Kvin Star Max» 
0,8 l/ha
	37,5
	81,7
	18,9
	+6,0

	
	Without insurance herbicides
	191,9
	0,0
	12,4
	-0,5

	industries with «Hortus» 
2,5 l/ha
	«Tifen-S» 8 g/ha–«Kvin Star Max» 0,8 l/ha
	9,5
	86,9
	28,7
	+15,8

	
	 «Flagman» 2,3 l/ ha–«Kvin Star Max» 0,8 l/ha
	9,7
	86,1
	27,1
	+14,2

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ha–«Kvin Star Max» 
0,8 l/ha
	9,4
	92,2
	29,0
	+16,1

	
	«Tifen-S» 8 g/ha + «Kvin Star Max» 0,8 l/ha
	10,7
	81,8
	24,0
	+11,1

	
	«Flagman» 2,3 l/ha + «Kvin Star Max» 0,8 l/ha
	9,1
	83,3
	22,9
	+10,0

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ ha + «Kvin Star Max» 
0,8 l/ha
	9,9
	87,3
	24,1
	+11,2

	
	Without insurance herbicides
	49,6
	0,0
	16,5
	+3,6

	industries with «Hortus» 
1,8 l/ ha + «Selefit» 1,8 l/ha
	«Tifen-S» 8 g/ha–«Kvin Star Max» 0,8 l/ha
	7,1
	90,8
	31,9
	+19,0

	
	 «Flagman» 2,3 l/ ha–«Kvin Star Max» 0,8 l/ha
	7,4
	87,7
	30,5
	+17,6

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ha–«Kvin Star Max» 
0,8 l/ha
	6,8
	93,3
	33,7
	+20,8

	
	«Tifen-S» 8 g/ha + «Kvin Star Max» 0,8 l/ha
	9,3
	85,5
	27,4
	+14,5

	
	«Flagman» 2,3 l/ha + «Kvin Star Max» 0,8 l/ha
	9,1
	84,7
	26,6
	+13,7

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ ha + «Kvin Star Max» 
0,8 l/ha
	9,2
	81,4
	28,6
	+15,7

	
	Without insurance herbicides
	30,2
	0,0
	19,3
	+6,4

	No-till, no «Glifovit» and soil herbicides
	Without insurance herbicides
	1033,0
	0,0
	0,4
	-12,5

	No-till with «Glifovit» 
3,0 l/ha but without soil herbicides
	«Tifen-S» 8 g/ha–«Kvin Star Max» 0,8 l/ha
	44,5
	84,3
	31,4
	+18,5

	
	 «Flagman» 2,3 l/ ha–«Kvin Star Max» 0,8 l/ha
	45,7
	81,0
	28,9
	+16,0

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ha–«Kvin Star Max» 
0,8 l/ha
	40,9
	88,4
	32,4
	+19,5

	
	«Tifen-S» 8 g/ha + «Kvin Star Max» 0,8 l/ha
	47,4
	81,7
	27,6
	+14,7

	
	«Flagman» 2,3 l/ha + «Kvin Star Max» 0,8 l/ha
	55,4
	76,1
	26,5
	+13,6

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ ha + «Kvin Star Max» 
0,8 l/ha
	53,4
	77,1
	28,2
	+15,3

	
	Without insurance herbicides
	300,9
	0,0
	2,3
	-10,6

	No-till with «Glifovit» 
3,0 l/ha and «Hortus» 2,5 l/ha
	«Tifen-S» 8 g/ha–«Kvin Star Max» 0,8 l/ha
	16,5
	83,3
	34,6
	+21,7

	
	 «Flagman» 2,3 l/ ha–«Kvin Star Max» 0,8 l/ha
	17,5
	79,6
	33,1
	+20,2

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ha–«Kvin Star Max» 
0,8 l/ha
	13,5
	87,1
	36,1
	+23,2

	
	«Tifen-S» 8 g/ha + «Kvin Star Max» 0,8 l/ha
	20,9
	75,1
	29,7
	+16,8

	
	«Flagman» 2,3 l/ha + «Kvin Star Max» 0,8 l/ha
	17,8
	77,1
	28,0
	+15,1

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ ha + «Kvin Star Max» 
0,8 l/ha
	18,4
	73,2
	32,7
	+19,8

	
	Without insurance herbicides
	56,2
	0,0
	22,0
	+9,1

	No-till with «Glifovit» 
3,0 l/ha and «Hortus» 1,8 l/ha + «Selefit» 1,8 l/ha
	«Tifen-S» 8 g/ha–«Kvin Star Max» 0,8 l/ha
	14,7
	79,8
	37,4
	+24,5

	
	 «Flagman» 2,3 l/ ha–«Kvin Star Max» 0,8 l/ha
	15,7
	75,6
	35,8
	+22,9

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ha–«Kvin Star Max» 
0,8 l/ha
	13,3
	88,1
	38,6
	+25,7

	
	«Tifen-S» 8 g/ha + «Kvin Star Max» 0,8 l/ha
	19,0
	70,1
	33,9
	+21,1

	
	«Flagman» 2,3 l/ha + «Kvin Star Max» 0,8 l/ha
	17,4
	74,7
	32,2
	+19,3

	
	«Tifen-S» 6 g/ha + «Flagman» 2,0 l/ ha + «Kvin Star Max» 
0,8 l/ha
	19,4
	75,1
	36,1
	+23,2

	
	Without insurance herbicides
	42,7
	0,0
	24,2
	+11,3

	LSD05
Factor A
Factor В
Factor AВ
	5,09

4,76

13,45
	1,94

1,82

5,13
	0,68

0,64

1,8
	-


Thus, the combination of soil mixtures and insurance herbicides allowed to significantly reduce overall weed-infested and expand the range of their influence on other than use in one-component form. Overall, it was found high weediness soybean crops in growing its system 
No-till options regardless of soil and insurance herbicides in comparison to industrial farming systems.

At low levels of weed-infested one-component were effective insurance herbicides with different mechanisms of action. Thus, the effectiveness of the herbicide «Tifen-S», which was submitted separately from graminetsid «Kvin Star Max» of at least 79 %, but in making compatible with graminetsid – efficiency dropped to 70,1 %. This shows expression of antagonism in bipartite types of weeds. A similar situation was noted and the use of herbicide flagship, where the sharing of  «Kvin Star Max», efficiency was 74,7 % and was highest for separate 87,7 %.

The most promising and effective herbicidal composition is «Tifen-S» (6 g/ha) «Flagman» + (2,0 l/ha) with the introduction of separate «Kvin Star Max» (0,8 l/ha). In the experiment highest efficiency weeding was – 93,3 %, the lowest – 87,1 %. When added to the mixture «Kvin Star Max» destruction of weeds decreased to 73,2 %. Therefore, to effectively control weeds need to consider the type of weed-infested and species composition weeding component, taking into account these factors may choose the best option of protection, but the mixed type of weed-infested and presence of perennial expedient use herbicidal compositions where the individual components have different mechanisms of action.

According to the research data obtained and recommended for mixture production insurance proved «Tifen-S» (6 g/ha) «Flagman» (2,0 l/ha) at entering in a phase 1–2 trifoliate leaf and 5–7 days making «Kvin Star Max» (0,8 l/ha) for full destruction of annual and perennial weeds. In test plots (in some years) dominated annual cereal weeds species (mouse gray, green mouse, chicken millet), «Kvin Star Max» application in a mixture of herbicides against dicotyledonous proved impractical because of the sharp decrease effectiveness of  the first. Grounded was a separate application graminetsid normally 0,8 l/ha.

Productivity growth soybean plants was in direct proportion to the level of weed control in areas. The highest yield an increase (25,7 centners/ha) to control (industrial system – no use of soil herbicides and insurance) was obtained when growing soybean system No-till where they used herbicide continuous action «Glifovit» (3,0 l/ha) at 7 days before planting, mix soil herbicides «Hortus» (1,8 l/ha) + «Selefit» (1,8 l/ha) and herbicidal composition in the phase of 1–2 leaves trigeminal culture «Tifen-S» (6 g/ha) + «Flagman» (2,0 l/ha) and in 5–7 days – «Kvin Star Max» (0,8 l/ha), indicating their high selectivity and efficiency. Almost shaped crop in the absence of any action on chemical farming systems No-till, where the yield on years of research was only 0,4 centners/ha.

Use only soil herbicides, in the absence of insurance against the background of different farming systems indicates a significant shortfall in yield compared where they overlap with insurance options herbicides. The highest yield was obtained by farming systems No-till – 24,2 centners/ha where «Glifovit» (3,0 l/ha) for 7 days is used before planting and mix soil herbicides «Hortus» (1,8 l/ha) + «Selefit» (1,8 l/ha) without the use of insurances.

Conclusion. To generate high yields of soybean cultivation is appropriate for its herbicide weed protection scheme as in industrial and systems for the No-till. The highest increase of harvest, namely 25,7 centners/ha to control (industrial system – no use of soil herbicides and insurance) was obtained when growing soybean system No-till where used herbicide continuous action «Glifovit» (3,0 l/ha) for 7 days before planting, mix soil herbicides «Hortus» (1,8 l/ha) + «Selefit» (1,8 l/ha) and herbicidal composition in the phase of 1–2 leaves trigeminal culture «Tifen-S» (6 g/ha) + «Flagman» (2,0 l/ha) and in 5–7 days – «Kvin Star Max» (0,8 l/ha). Mixtures of herbicides that include components that have different mechanisms of action, ensure reduction in the general level of weed-infested 87–93 %, that indication preserve the harvest over 25 centners/ha. Application insurance herbicides and their compositions makes it possible to take into account the actual (current) soybean crop weediness and economic thresholds of harmfulness of weeds and accordingly choose the best options of segetal chemical protection of vegetation.
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