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EFFECT OF FERTILIZATION ON SOIL CULTIVATION AND THE BALANCE OF NUTRIENTS IN THE CROP ROTATION
The results of the impact study of organic, mineral and organic-mineral systems of fertilizers compared with control without systems and different tillage systems on balance of nutrients while growing of crops in rotation. We found that use only organic fertilizer system, as well as the mineral is not enough to achieve an entailing no deficit balance of nitrogen, phosphorus and potassium while the vast majority of crops’ growing. Application of organic-mineral system of fertilization on meadow drained soils can achieve an entailing no deficit balance of nitrogen, phosphorus, and potassium for the vast majority of growing crops. Regarding the impact of tillage systems, the studies showed that it had little impact on the balance of nitrogen, phosphorus, and potassium in rotation.
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Statement of the problem. Circulation of substance in different agroecosystems has a certain orientation, dynamism and stability and inherent specific condition. It can be evaluated not only qualitatively but also quantitatively using performance balance – original alarm system that indicates the existing anomalies in it and the measures required to stabilize and its normal functioning. The priority substances, the balance of which must be established in virtually all climatic zones of Ukraine, are organic carbon, nitrogen, phosphorus and potassium [2, 4]. As early as 50th there is an academician D. N. Pryanishnikov defined the main task of agronomical chemistry in researches of rotation of substances in agriculture and, essentially, first defined ecological norms for the basic elements of feed, the observance of that provides the stable functioning of the system «soil–plant», receipt not less than 25 c/ha grains and economies of fertility of soil [5].
But under act of intensification of agricultural production, height of the productivity of agricultural cultures and strengthening of degradation processes of the agricultural landscape systems, including soil, that took place in the second half of past century, other agroecological terms that need new criteria and revision of existing for the estimation were formed.

Analysis of recent researches and publications which begin a solution of the problem.  A lot of scientific papers devoted study the effect of fertilization and cultivation on the balance of nutrients in the crop rotation [5, 1]. However on the modern stage of development of agroindustrial production next to introductions of extreme economic reforms, the problem of development of corresponding theory of management agroecosystems acquires an actual value the construction of market mechanism, that would complex decide the question of the effective use of the landed resources and warning of degradation of soil. Thus, for the drained soils of Left-Bank Forest-Steppe of Ukraine actual is a revision of some positions and technological aspects, improvement of them on the modern stage for development of scientifically reasonable complex of measures of the rational use of the drained soils.

The purpose of research – to set the most effective system of fertilizer and till of soil for the drained soils of Left-Bank Forest-Steppe.

The task of researches consists in the study of influence of organic, mineral and organic-mineral systems of fertilizer at such variants of till of soil: ploughing on a depth 22–25 cm, ploughing on a depth 30–35 cm, ploughing on a depth 22–25 cm + deep loosening (60 cm) on balance of nutritives of agricultural cultures in a crop rotation.

Methods of research. The study was conducted on reclaimed area «Romaine», located in Sumy region, on Sul’skyi research field. Soil research areas is meadow carbonate has a neutral reaction of soil solution, has a low nitrogen content, medium – phosphorus and potassium, the humus content is 3,02–3,45 % (0–30 cm).

In the experiment were seeded zoned varieties of winter wheat – Kryzhynka, peas – Damir 2, corn – Collective 210 DIA, spring barley – Galactic, sugar beet – Uladivskyi ChS-35, potatoes – Borodyans’ka pink. Selection for agrochemical soil analysis was performed 0–30 cm soil layer twice during the growing season – after the first and second mowing of alfalfa (ISO 4287:2004).

Nitrogen in soil samples was determined using dysulfofenol acid reagent of Nesler, phosphorus and potassium – method of Machyhin on fire FPL OD-1 (ISO 4405:2005). Mathematical analysis of the reliability of the results of research conducted using standard computer program «Statistic».

Results of research. Analysis of the balance of nitrogen, phosphorus and potassium showed that their performance differed significantly in the studied crops [1]. It explains as different values of the removal of nitrogen, phosphorus and potassium on yield formation, and different rates of flow of organic remains, seed nitrogen fixation (see table).

The balance of nitrogen, phosphorus and potassium, the average value for the rotation, kg/ha

	Systems for fertilizing
	Balance sheet

	
	loss, kg/ha
	flow, kg/ha
	balance, kg/ha

	
	N
	P
	K
	N
	P
	K
	N
	P
	K

	Рlowed to a depth of 22–25 cm

	Without fertilizer
	86,7
	26,9
	85,5
	52,2
	2,9
	12,8
	-34,5
	-24,0
	-72,7


	Manure 15 t/ha
	114,8
	35,3
	113,3
	130,4
	47,9
	102,8
	15,6
	12,6
	-10,5

	N60P60K60
	106,2
	32,8
	105,0
	113,9
	62,9
	72,8
	7,7
	30,1
	-32,2

	Manure 15 t/ha + N60P60K60
	120,4
	37,1
	118,7
	191,1
	107,9
	162,8
	70,7
	70,8
	44,1

	Рlowed to a depth of 30–35 cm

	Without fertilizer
	89,2
	27,6
	87,7
	52,4
	2,9
	12,8
	-36,8
	-24,7
	-74,9

	Manure 15 t/ha
	119,5
	36,8
	118,1
	130,7
	47,9
	102,8
	11,2
	11,1
	-15,3

	N60P60K60
	112,0
	34,7
	111,1
	114,2
	62,9
	72,8
	2,2
	28,2
	-38,3

	Manure 15 t/ha + N60P60K60
	124,0
	38,1
	122,1
	191,4
	107,9
	162,8
	67,4
	69,8
	40,7

	Рlowed to a depth of 22–25 cm + deep loosening (60 cm)

	Without fertilizer
	92,2
	28,4
	91,6
	52,4
	2,9
	12,8
	-39,8
	-25,5
	-78,8

	Manure 15 t/ha
	117,2
	36,1
	116,4
	130,7
	47,9
	102,8
	13,5
	11,8
	-13,6

	N60P60K60
	112,0
	34,5
	110,9
	114,3
	62,9
	72,8
	2,3
	28,4
	-38,1

	Manure 15 t/ha + N60P60K60
	124,9
	38,3
	123,6
	191,3
	107,9
	162,8
	66,4
	69,6
	39,2


So, the greatest nutritional deficiencies was for growing crops such as sugar beet, winter wheat and corn for silage. By growing these crops, as the mineral system of fertilization and organic formed negative balance of nitrogen, phosphorus and potassium. Application of organic-mineral fertilizer system ensures the achievement of a balanced balance of nitrogen, phosphorus and potassium for growing crops listed above. The positive balance of nitrogen, phosphorus and potassium with the exception of control, where no fertilizers were introduced, was obtained by growing barley and peas. This is due to the low yield of these crops and consequently less removal of nutrients in the formation of their crop.

The positive balance of nutrients, except for the control, was observed for the cultivation of alfalfa, where it proceeds through nitrogen fixation, organic and mineral fertilizers dominated much it costs the formation of the crop. Since levels of balance nitrogen for growing alfalfa on experiment variants were plus 98,6–218,5 kg/ha. This amount is enough nitrogen for subsequent crops this element in rotation, such as winter wheat.

The analysis of the balance of nitrogen, phosphorus and potassium rotation showed that the application of organic and mineral fertilizer systems on meadow drained soils received positive balance of nitrogen and phosphorus, but negative – potassium. Thus, the balance of nitrogen rotation system in the application of organic fertilizer is plus 12,2–15,6 and phosphorus – 11,1–12,6.

For mineral fertilizer systems, these figures were respectively plus 2,2–7,7 and 28,2–30,1 kg/ha. The balance of potassium fertilizer use of organic system was minus 10,5–15,5 kg/ha, for the mineral – minus 32,2–38,3 kg/ha. In the application of organic-mineral fertilizer system, these figures were respectively nitrogen plus 64,9–69,0, phosphorus – 13,5–14,8 and potassium – 29,4–33,9 kg/ha.

Application of organic-mineral fertilizer system can achieve a positive balance of nitrogen, phosphorus and potassium in the soil. So, the balance of nitrogen, phosphorus, potassium in rotation system in the application of organic fertilizer is respectively nitrogen plus 66,4–70,7, phosphorus – 69,6–70,8, and potassium – 39,2–44,1 kg/ha. Regarding the impact of tillage systems, the studies showed that it had little impact on the balance of nitrogen, phosphorus, and potassium in rotation.

Conclusion. We found that the vast majority of growing crops use only organic fertilizer system, as well as the mineral is not enough to achieve a balanced balance of nitrogen, phosphorus, and potassium. Application of organic-mineral system of fertilization on meadow drained soils can achieve a balanced balance of nitrogen, phosphorus, and potassium for the vast majority of growing crops. Regarding the impact of tillage systems, the studies showed that it had little impact on the balance of nitrogen, phosphorus, and potassium in rotation.
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