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BALANCE SULFUR AT THE DIFFERENT FERTILIZER SYSTEMS AT VARIOUS GRAIN CROPS IN CROP ROTATION WESTERN STEPPE OF UKRAINE
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Grain-tilled change of fruit short rotation of crops Western Steppe of Ukraine marked negative balance of sulfur. Organo-mineral system of fertilizer with the introduction of 40 t/ha manure + 15 t/ha of green manure + 5 t/ha of straw + N50P85K113  and saturation of crop rotation by organic fertilizers (15,0 t/ha) provides a positive balance of sulfur – up to 10 kg/ha of area of crop rotation. By the most bearing-out of sulfur in grain-tilled change of fruit of crop rotation marked sugar beet and red clover, with which the main and side products makes up 80 % of total removal of this element by all cultures.
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Statement of the problem. In modern systems of fertilizers field crops is often underestimated role of sulphur as an important element of mineral nutrition. Through similarity external signs of starvation on nitrogen lack of sulfur in agrocenoses not always find that predetermines the necessity of additional study of the balance of this item in field crop rotations.

Analysis of recent research and publications. The growing interest in the mineral nutrition of sulfur caused by the increase the general level of harvest in agrocenoses and growth of the removal this element from the soil. Scientists believe sulfur "fourth macronutrients" because of its physiological role, which is similar to nitrogen and the removal, which is commensurate with removal of phosphorus [4; 7].
Low sulfur content may limit the efficiency of mineral fertilizers and for his deficit yield losses vary between 15 – 40 % [3; 6].
The main source of sulfur is ground, and its reserves are determined humus content, as 90 % of the element in the soil found in organic compounds [1]. It may be available only in the process of mineralization and uptake in the form of sulfate ion SO42-. However, this anion in soil is labile and can rapidly migrate to the profile [5]. On soils without humus the plants more suffer from lack of sulfur [1].
Research the balance of sulfur in soils Forest-Steppe and Polissia showed a stable trend to reduction. Indicators sulfur balance became negative values because less sulfur fertilizers introduced. Industrial production and flow of air and precipitation also decreased. In the Forest-Steppe receipt item of mineral fertilizers ranges from 17,9 – 23,6, and organic – 3,0 – 4,3 kg/ha [2]. Therefore, in the conditions of Western Forest-Steppe of Ukraine, which is celebrated sufficient, and in some years and excessive moisture, and relatively low content of humus in the soil, it is necessary to carefully assess the state mineral nutrition of sulfur in fertilization systems field crops and the balance of this item in agrocenoses.

The aim of our research was to determine the regularities of sulfur balance in dark gray podzolic soil of the Western Forest-Steppe of Ukraine under the influence of different fertilization systems in crop field change of fruit rotation.

Coming from an aim, of the research task was to determine the features of the dynamics of the mobile form of sulfur content in the soil and examine the balance sheet of sulfur in rotation under the influence of different fertilization systems.

Materials and methods research. Field research was conducted in the period of 2009 – 2012 in conditions of stationary experience in short rotation the field change of crop fruit rotation of the Department of Soil Science, Agriculture and Agricultural Chemistry Lviv National Agrarian University with such a rotation of crop: winter wheat, sugar beet , spring barley sowing with clover, red clover.
Variants of the experiment:
1) no fertilizer (control), 
2) mineral fertilization system – N390P210K430; 
3) organic and mineral fertilization system – 20 t/ha manure + 5 t/ha of straw + N270P153K260, saturation rotation manure – 6,25 t/ha 
4) organic- mineral fertilization system – 30 t/ha manure + 15 t/ha of green manure + 5 t/ha of straw + N100P110K173, saturation, crop rotation with organic fertilizers – 12,5 t/ha , 
5) organic and mineral fertilization system – 40 t/ha manure + 15 t/ha of green manure + 5 t/ha of straw + N50P85K113, saturation, crop rotation manure – 15,0 t/ha , 
6) organic fertilization system – 50 t/ha manure + 15 t/ha of green manure + 5 t/ha of straw + N25P60K50, saturation, crop rotation with organic fertilizers – 17,5 t/ha (to balance mineral nutrients and improve the process of mineralization of straw additionally contributed N25P60K53).
From fertilizers during autumn tillage brought granular superphosphate and potassium salt mixed, ammonium nitrate - in Pre-cultivation and fertilization. After preliminary calculations of sulfur balance instead of the potassium salt brought Potassium-magnesium containing sulfur. In all variants (except control) rate of fertilizer was 50 kg/ha potassium in active ingredients, which ensure the introduction of sulfur under 25 kg/ha.
With organic fertilizers in basic fertilization under sugar beet used cattle manure, oil radish green manure and straw in winter wheat.
The total area of the experimental plots – 450 m2, accounting – 374 m2, repetition of the experiment – three times, placing plots systematically.
Analysis of soil and plant samples was performed according to the method adopted in agrochemical research, including mobile forms of sulfur was determined by the method of price according to GOST 26490-85.

Results. In terms of experimental field soil with precipitation received about 7,0 kg/ha of sulfur, and the seeds of grain-tilled crop rotation we estimate goes 0,3 – 0,4 kg/ha of sulfur per year. With sulfur fertilizers introduced mainly composed of superphosphate and Potassium-magnesium. The sulfur content of superphosphate up to 11 % in cattle manure – up to 0,05 in the green mass siderates crops – 0,3, and straw of cereal crops - up to 0,12 % on a dry matter [5].
Additions of sulfur with green manure, given their chemical composition, and straw reached 15,8 kg/ha. Significant impact on the earnings of sulfur in the conditions of the experiment had pus (see table).
Calculations show that the conditions of the experiment proceeds sulfur rotation rotation was within 55 – 80 kg/ha of crop rotation area. Expenditure balance depended on crop productivity and ranged from 52 – 69 kg/ha of sulfur, which contributed to a negative balance of sulfur (44,9 kg/ha of crop rotation area) in the control variant. The use of fertilizers significantly reduced sulfur deficiency 38,3 kg/ha, but the balance remained negative within 7 kg/ha. Concomitant use of organic and mineral fertilizers provided reducing sulfur deficiency and its positive balance of 6 – 10 kg/ha of crop rotation area.
The balance of different sulfur fertilization on grain crops cultivated change of fruit rotation
 (average for 2009 – 2012 years), kg/ha
	Variants 
	Removal
	Option Proceeds (main and by-products)
	Balance

	
	with precipitation and seeds
	with fertilizer
	them their
	winter beet
	sugar beet
	barley spring
	clover meadow
	with
	

	
	
	mineral
	organic
	
	
	
	
	
	
	

	1
	7,4
	0
	0
	7,4
	6,3
	26,3
	4,6
	15,1
	52,3
	-44,9

	2
	7,4
	48,1
	0
	55,5
	8,8
	30,7
	5,3
	17,3
	62,1
	-6,6

	3
	7,4
	38,5
	25,8
	71,7
	9,7
	32,8
	5,4
	17,8
	65,7
	6,0

	4
	7,4
	37,1
	30,8
	75,3
	10,4
	33,6
	5,7
	18,1
	67,8
	7,5

	5
	7,4
	34,4
	35,8
	77,6
	10,7
	34,5
	5,7
	18,5
	69,4
	8,2

	6
	7,4
	31,3
	40,8
	79,5
	10,6
	34,2
	5,9
	18,4
	69,1
	10,4


Calculations also established a close relationship balance sulfur content of mobile forms in dark gray podzolic soil. By increasing the content of mobile sulfur doubled – from 3,1 kg/ha to 6,2 kg/ha [5] – eliminates sulfur deficiency in soil and observed its positive balance within 6 – 10 kg/ha.
Significant correlation of these parameters confirmed the value of the coefficient of multiple determination (R2 = 0,66).

Conclusions. Organic and mineral fertilization system with the introduction of 40 t/ha manure + 15 t/ha of green manure + 5 t/ha of straw + N50P85K113 saturation and crop rotation with organic fertilizers (15,0 t/ha) provides a positive balance of sulfur for growing crops in the rotation change field of fruit. Given the level of productivity and the main by – product sulfur observed the highest removal of sugar beet (50 % of the total removal of the culture) and red clover (20 – 30 %).

Despite high removal of sulfur from the main and by-products (0,8 – 1,2 kg/t) of grain harvest take out at least this element compared to other crops rotation. Therefore, the system of fertilization on dark gray podzolic soils than organic fertilizers, non - tradables parts of the crop and green manure, should include the use of sulfur-containing fertilizers, including Potassium-magnesium normally 20 – 30 kg/ha sulfur content of active ingredients, the use of which easily removes negative balance this element in the grain crop cultivated change of fruit rotation of Western Forest-Steppes of Ukraine.
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