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The effects of different methods of primary tillage for barley on agrophysical properties of chernozem ordinary water regime, crop debris, productivity and economic efficiency of production of cereal crops have been studied.It has been found that chisel tillage in arid northern steppe of Ukraine provides growth accumulation of soil moisture in the fall and winter, due to the presence on the surface of the soil and crop residues predecessor wavy nanoRelief. This ensures the maximum amount of available moisture in the spring compared with other methods of tillage, as well as high yield and high profitability of grain production. Using small disc tillage (10-12 cm) for spring barley leads to higher level of the contamination of crops, it is one of reasons of crop capacity 0,20-0,46 t / ha reduction towards moldboard tillage and chiselling. 
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Statement of the problem. Due to changes in development priorities steppe agriculture related with rising energy and material resources, changing climatic conditions of the steppe zone, frequent placement of spring barley after atypical precursor sunflower due to the expansion of its crop areas more than 5 million hectares in recent years, as well as the use of moldboard tillage of crop, accompanied by increased erosion, excessive development pressure, deterioration of water regime and black soil humus status . The above negative factors contribute to the need to improve basic soil for barley in the direction of minimization, taking into account soil and climatic conditions, the amount of trash left behind by its predecessor, fertilizers, phytosanitary crop conditions [3, 4, 8, 9].

Analysis of recent research and publications that have begun to solve the problem. Barley requires a relatively high demands on the physical condition of the soil, it contained moving readily available nutrients and sufficient moisture, which is known as regulated processing methods and their depth, as well as the introduction of optimal doses of mineral fertilizers [2, 10].

According to most researchers best way tillage for barley is autumn moldboard tillage with previous stubble peeling, the use of which results in significant gain of grain compared with other methods of treatment, especially in dry years. When replacing the autumn plowing autumn disking bulk of the roots of barley plants located shallower than on plowed fields. This puts the plant depending on the summer rainfall threatens their performance. For example, on Genichesk’s Rozovsk’s and Zaporizhia’s experimental stations from replacing plowing after corn grain harvest disking barley on average over three years decreased by 0.22-0.32 t / ha. And on Drabivsk’s experimental station after sugar beet on average 6 years after disking harvest was less than 0.21 t / ha than after plowing. According to the pooled data from the experiments, the surface tillage for cultivation of spring barley crop yields before plowing. [2]
In recent decades, with the general tendency to minimize tillage V.F. Saiko and A. M. Malienko offer treatment for barley after row precursors differentiate, ie plowing appropriately applied in favorable years, humidity, and surface cultivation in dry [11]. The same opinion is shared by AP Kovalenko [5], MA Belonozhko [1] and A.A. Konischev [6] prefer fine processing, but only after the row (corn and sunflower), but also crop stubble (winter wheat).

Taking into account conflicting differences of various scholars on the appropriateness of a particular method of tillage for barley against the overall heterogeneity of soil, climatic changes and development of erosion in our opinion, and will remain a topical issue of studying the effectiveness of primary tillage methods for barley in the northern Steppe.

The purpose and objectives of research. The main objective of this work is to establish the influence of different ways primary tillage and fertilizer made while leaving crop residues on the precursor agrophysical properties of soil, water regime, debris, productivity and economic efficiency of spring barley cultivation in the conditions of northern steppes of Ukraine.
To achieve this goal it was necessary to solve the following problems:
· to investigate changes in the basic parameters of the state of agro black soil (structure, density, hardness) due polinevogo (plowing) and subsurface (chisel, disc) soil treatment in order to identify the best ways to improve the mechanisms of self-healing and soil;
· to study the patterns of soil water regime formation when different tillage methods in order to create optimal conditions for plant moisture;
· to reveal the influence of tillage and fertilizer using plant residues on weediness of crops and yield of spring barley;

· to evaluate the cost effectiveness study ways primary tillage and fertilization of spring barley to develop proposals for agrarian production.
Materials and methods. Experimental studies carried out during 2011-2013 in the stationary field experiment State Institute of Agriculture of the steppe zone of NAAS Ukraine in five-field small rotary: fallow - winter wheat - sunflower - barley - corn with general background leaving trash all field crops. Main tillage for barley ярий has been conducted with mouldboard plough PO–3–35 depth feed 20–22 cm (control), mouldboardless (chisel) tillage with canadian chisel-cultivator Conser Till Plow на 14–16 cm, mouldboardless (disk) tillage with heavy disk plough BDV – 3 depth feed 10–12 cm. Spring barley Ilot has been sowed and adapted for xeroplastic in stepe. Sowing necessarily treated in the tillering phase by herbicide esteron – 0,8 l/ha for complete destruction of volunteer sunflower and weeds. Diagram of experiment also included three backgrounds of fertilizer: 1) without fertilizers + post-harvest residues predecessor; 2) N30P30K30 + post-harvest residues predecessor; 3) N60P30K30 + post-harvest residues predecessor. Mineral fertilizers were applied in spring by scattered way before sowing and cultivation. All experimental studies have been carried out in accordance with conventional techniques. Experience laid in triplicate, the total sowed area is 330 m ², accounting is 100m².
Ground of the researched area is black earth usual heavy clay loam with a mix of humus in a layer 0–30cm – 4,2%, nitrate nitrogen – 13,2, mobile forms of phosphorus and potassium (according to  Tshyrykov) accordingly 145 and 115 mg/kg.

Unfavorable weather conditions for the cultivation of spring barley were formed in 2012 and 2013. Hydrothermal coefficient (HTC) in the period of maximum water use by cereal plants (May – early June) was in 2011 – 0,8, in 2012 – 0,6 and in 2013– 0,7. Indicators of HTC less than 0,7 indicate of availability of soil - air drought, witch had a negative impact on the formation and ripening grain.
Results of the research. As shown by the results of studies agrophysical indicators of soil, regardless of the way it is in optimal processing parameters. Soil bulk density (bulk density) does not exceed the optimum border - 1.35 g / cm ³ in the manufacturing layer and was plowing on politsevogo - 1.18 chizelevanie - 1.25, disk processing - 1.26 g / cm It should also be noted that in a shallow disk processing observed differentiation in terms of the processing layer with increasing density in the layer 10-20 cm to 1.3 g / cm ³. This is certainly due to the mechanism of action of the working bodies (disks) tillage (BDT - 3) on the surface of the soil, resulting in compacted below lying on top untreated soil (10-20 cm). Soil hardness at politsevogo plowing in the layer 0-30 cm was minimal - 8.7 kg / cm ², and the use of disk and Chisel guns contributed to the growth indicators, respectively to 11.9 and 13.3 kg / cm ², without exceeding the optimum parameters in 21 kg / cm² for spring barley [7].
Structural analysis of soil, held in the spring before sowing a crop showed that regardless of the amount of tillage agronomically valuable structural units 10-0,25 mm size was in the range 73,2-75,9%. The tendency to increase the most valuable structural aggregates size 7-0,25 mm on background chisel and disk treatments. 
Moisture reserves in an average of three years of research in the spring half-meter layer of soil were plowing - 151.7, chizelevanie - 169.8, disk processing - 160.5 mm (Table 1). Advantage in the accumulation of moisture in the autumn-winter period, 18,1 mm (181 t / ha) was recorded by chisel tillage compared with mouldboard plowing. This is due primarily to the presence of crop residues predecessor poverhniggruntu and wavy nanoRelief. Ultimately, the above-mentioned features chizelevanie promoted greater accumulation of snow on the background of a general shortage of regulatory amounts of precipitation for December-January and virtually no significant snow cover in years of research. In the future, the water regime in the sowing of spring barley varied depending on soil conditions, plant growth and development on different backgrounds fertilizer, hydrothermal conditions.
У фазу earing ячменю ярого ґрунтові запаси вологи в півтораметровому шарі, порівняно з першим визначенням навесні, суттєво зменшувалися по варіантах досвіду до показників 14,9–50,4 mm. Тобто, в цей період, який відзначався недобором атмосферних опадів, рослини більше витрачали ґрунтову вологу на формування своєї вегетативної маси. Більш розвинені рослини по габітусу на тлі оранки і чизелювання використовували максимальну її кількість –115,1–136,8 та 123–137,9 mm відповідно, а застосування дискового обробітку понижувало цей показник до 110,0-121,5 mm. Внесення мінеральних добрив також сприяло збільшенню вологоспоживання рослинами по висхідній without fertilizers – N30P30K30 – N60P30K30 (Table 1 ) .
Infestation sowing, in the tillering stage, and depending on the primary tillage significantly changed and was plowing within backgrounds fertilizer - 9,6-11,2, chizelevanie - 11,2-13,6, disking - 15.2 - 17.6 units / m ² weeds. Little quantitative indicators when plowing plowing explained weed seeds from the upper to the lower, which ultimately hinders their sprouting from deeper horizons. The application of mineral nitrogen fertilizer dose N30P30K30 і N60P30K30 stimulated weed growth, causes the growth of their numerical quantity in the tillering phase cereal in 1,1–1,2 рази, especially nitrophilic (white pigweed (Chenopodium album L.), amaranth bent (Amarantus retroflexus L.)). In the early stages of organogenesis, prior to the introduction of herbicide esteron, when plowing and chizelevanie in agrotcenozah completely dominated sunflower seeds fall (44.2 -76.7%), disk tillage - sunflower seeds fall (48,6-50,5%) and ragweed 
1. Moisture reserves depending on the methods of basic soil and mineral fertilizers for barley 
 (layer 0–150 cm), mm
	Tillage 
	Years and period of execution of works
	average

	
	sowing
	earing
	harvesting
	sowing
	earing
	harvesting

	
	2011
	2012
	2013
	2011
	2012
	2013
	2011
	2012
	2013
	
	
	

	without fertilizers

	Mouldboard (plough) 

(20-22 cm)
	163,1
	82,1
	210,0
	26,5
	16,5
	66,8
	45,2
	0
	77,0
	151,7
	36,6
	40,7

	Mouldboardless (chisel) (14-16 cm)
	172,9
	117,1
	219,4
	43,9
	10,1
	86,4
	51,3
	0
	118,0
	169,8
	46,8
	56,4

	Mouldboardless (disk) (10-12 cm)
	174,7
	98,3
	208,6
	60,3
	16,7
	74,4
	60,6
	0
	95,8
	160,5
	50,4
	56,4

	N30P30K30

	Mouldboard (plough) 

(20-22 cm)
	163,1
	82,1
	210,0
	13,1
	10,8
	49,6
	48,8
	0
	78,0
	151,7
	24,5
	42,2

	Mouldboardless (chisel) (14-16 cm)
	172,9
	117,1
	219,4
	23,2
	7,2
	81,4
	56,2
	0
	86,5
	169,8
	37,2
	47,5

	Mouldboardless (disk) (10-12 cm)
	174,7
	98,3
	208,6
	47,8
	0,6
	72,6
	69,1
	0
	94,4
	160,5
	40,3
	54,5

	N60P30K30

	Mouldboard (plough) 

(20-22 cm)
	163,1
	82,1
	210,0
	9,3
	4,5
	31,1
	48,1
	0
	52,7
	151,7
	14,9
	33,6

	Mouldboardless (chisel) (14-16 cm)
	172,9
	117,1
	219,4
	20,3
	0,4
	75,0
	58,7
	0
	57,1
	169,8
	31,9
	38,6

	Mouldboardless (disk) (10-12 cm)
	174,7
	98,3
	208,6
	43,3
	0,3
	73,6
	66,9
	0
	90,7
	160,5
	39,0
	52,5


2. Yields of spring barley depending on the ways of the basic tillage and fertilizer, т/га
	tillage 

(factor А)
	fertilizer 

(factor В)
	years
	average

	
	
	2011 
	2012
	2013
	

	mouldboard (plough) (20-22 cm)
	without fertilizers
	3,66
	1,55
	2,33
	2,51

	
	N30P30K30
	3,78
	1,75
	2,50
	2,67

	
	N60P30K30
	3,90
	1,93
	2,87
	2,90

	mouldboardless (chisel)

 (14-16 cm)
	without fertilizers
	3,37
	1,51
	2,20
	2,36

	
	N30P30K30
	3,69
	1,80
	2,39
	2,62

	
	N60P30K30
	3,83
	2,02
	2,81
	2,88

	mouldboardless (disk) 

(10-12 cm)
	without fertilizers
	2,82
	1,48
	1,87
	2,05

	
	N30P30K30
	3,27
	1,71
	2,08
	2,35

	
	N60P30K30
	3,56
	1,90
	2,59
	2,68

	HІР05
	А
	0,23
	0,13
	0,18
	-

	
	В
	0,25
	0,15
	0,17
	-

	
	АВ
	0,38
	0,25
	0,30
	-


The main reason for the decline of spring barley harvest sunflower disk after processing, in our opinion, is the growth of weeds sowing, especially increasing the number of ragweed (Ambrosia artemisiifolia L.) to 45,9–48,7 %, and the presence of large amounts of crop residues on the soil surface precursor. More complete mixing plant substrate precursor, together with intense heating of the upper layer in the spring plowing and chisel help to create the best conditions for life source of microbial populations and withdrawal immobilized mineral nutrients ( N-NO3, P2O5, K2O and others) into the soil solution, which ultimately improves the conditions of nutrient regime [10].
Using a small disk tillage (10-12 cm) in spring barley cultivation technology, despite a decline in grain yield, provided, compared with plowing and chisel, fuel economy - 13,2-12,0 l / ha, reduce labor costs 0 ,91-0, 62 man-hour/ha and funds amounting to 260-191 UAH / ha, respectively

By mouldboard Chisel plowing and treatment received significantly higher grain yield than when stubble that favorably affected the cost of grain production and profitability of its production. Provided a high level of profitability chisel tillage – 48,7%, slightly lower figures obtained by mouldboard plowing - 44.7%, and the minimum, of course, for the treatment of the formation of disk – 41,0%.

Conclusions:
1. Mouldboardless (chisel) tillage in arid northern steppes of Ukraine provides growth accumulation of soil moisture in the fall and winter, due to the presence on the surface of the soil and crop residues predecessor wavy nanoRelief, guaranteeing maximum stocks of productive moisture in the spring compared to other methods of soil tillage.
2. Using a small disk tillage (10-12 cm) for barley increases the debris sowing, especially ragweed (Ambrosia artemisiifolia L.), which value increases to 45,9 –48,7% the total number of weeds, which are one of the causes of yield reduction the total number of weeds, which are one of the causes of yield reduction fodder grain.
3. Mouldboard plough and chiseling, in the conditions of the northern Steppe, contribute to the formation of high and almost the same grain yield of spring barley – 2,51–2,90 and 2,36–2,88 tons/ha respectively, which is beneficial to the cost of basic products and the profitability of its production 44,7–48,7%.
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