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Ordinary chernozem on the loess breeds of heavy granulometric composition of north Steppe zone of Ukraine contain the promoted amount of patitapaban chemical compounds. As a result of this the use of any acid methods, including GOST 26204-91 (Chirikov’s method) results in the substantial artificial overstating of estimation of the phosphatic state of soils (on 40–80 mgs of Р2О5/kg of soil). For diagnostics of the phosphatic state of these soils (in obedience to the requirements of normative documents of Ukraine) it is necessary to use the followings standards: GOST 4114 (Machigin’s method), GOST 4727 (method of Karpinskiy-Zamyatina) and GOST ISO 11263 (method of Olsen). Natural material well-being of arable layer of chernozem ordinary phosphorus matches the limit of low and middle well-being this element of the plants feed, that is confirmed the known empiric information about high efficiency of phosphoric fertilizers on these soils. The arable layer of soils, which contains the remaining phosphates of fertilizers, and also overhead humus horizon of virgin soils has high level of phosphorus. Therefore, for the receipt of high harvests with high quality on chernozem ordinary of north Steppe of Ukraine it is necessary to bring in not less phosphoric fertilizers, that on other soils of country (based on information of gravel diagnostics). 
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Statement of the problem. Along with nitrogen, phosphorus is the second most important mineral nutrient element which is in the majority of cases limiting the further growth of grain yield actually in all agricultural crops without exception. It is connected with the fact that in most types of soils phosphorus is present in slightly soluble mineral form and organic form not available to plants. Almost all agricultural crops except some species (buckwheat, lupine, peas, etc.) where the ratio of СаО/Р2О5 is more than 1,3, are capable of absorbing Р2О5 from Са3(РО4)2 through disso loving phosphates by their exudates so rereleasing phosphorus owing to intensive absorption of calcium cations from the soil solution. 
Analysis of recent researches and publications which have begun to solve this problem. Spring and winter spiked cereals absorb the mobile form of phosphorus only, since the above ratio is much less that this index (Chirikov, 1950). It is explained by the fact that spring and winter cereal crops (wheat, rye, triticale, barley, corn) poorly absorb hardly soluble phosphorus compounds from soil, so they positively respond to application of readily soluble forms of phosphoric fertilizers, since they more actively absorb phosphorus and a lesser extent calcium. Under these conditions, available excess of calcium cations chemically binds the mobile phosphorus into poorly soluble phosphates. This is due to low content of phosphorus available to plants in soils the payback of phosphoric fertilizers is rather high; on average, 1 kg of Р2О5 guarantees the gain of 4–5 kg of grain. Because of decrease in content of phosphorus in soil, the crop rotation’s productivity reduction in years to come would reach 2,2 grain units (Medvedev, 2000).The task of monitoring the changes which occur in mobile forms of phosphorus and comparing the degree of their mobility in ordinary chernozems on the tilled field compared with virgin soils necessitated the relevant studies.

Objective of the research: to evaluate the content of mobile phosphorus in different genetic horizons of ordinary chernozem under different tillage systems.
Research methods. Research activity was carried out at Yerastivskyi research station of the Public Institute of Agriculture of Steppe Zone of the National Academy of Agrarian Sciences of Ukraine, where soil sore is represented by low humic heavy loam ordinary chernozems on the loess. The arable layer of soil contains 3,8–4,1 % of humus (Tyurin’s method), 0,22–0,23 of gross nitrogen, 0,12–0,13 of phosphorus, 2,0–2,1 % of potassium. Level of nitrate nitrogen after 7-day composting varied from 31 to 52 mg/kg of soil, mobile phosphorus (following the Chirikov’s method) – 110–112 mg/kg, mobile potassium – 105–130 mg/kg. Neutral reaction of soil solution (рНwater = 7,0) was observed.

To identify changes that have occurred with the mobile forms of phosphorus in ordinary chernozems under the impact of long-term use in agricultural production, two soil sections were made, each of 2 m deep, 3 m wide and 6 m long: the first one on the virgin soil area in the locality of Baykivka village, Pyatykhatky district, Dnipropetrovsk region, and the second one at the distance of 300 m from the first section. 
Starting from the upper part of sections, in each 5 cm throughout the depth, soil samples were taken for mobile form soft phosphorus which content was determined following the Chirikov’s acid method (GOST 26204-91) and salt method of Karpinsky-Zamyatina (DSTU 4727:2007). Optical density of solutions was determined with the use of photoelectriccolorimeter КFК-2. Analyses were carried out with three-fold analytical repetition.

The results of the study. Changes in the content of total phosphorus in soil on virgin soils and arable lands are found only in the upper (0–10 cm) layer – 0,164 and 0,148 %. As from the soil layer of 10–20 cm and deeper on the profile, its reserves were on the same level. Therefore, investigations were focused mainly on mobile forms of phosphorus which in most cases is a limiting factor for growth, development of plants and formation of yielding capacity of agricultural crops.

Content of mobile phosphorus in cenoses of the ordinary chernozem under study is somewhat higher than the level of dynamic balance of phosphate systems of soils ‒ 0,17–0,19 mg of Р2О5/l on tilled field and 0,13–0,14 mg of Р2О5/l in 10 cm layer of virgin soil. For the tilled field this increase is explained by availability of residual phosphates of fertilizers; it means it is low-fertilized soil. Phosphate state of the lower horizons of both cenoses is actually the same and corresponds to the level of dynamic balance. Higher content of mobile phosphorus in the individual layers of soil (0,10–0,12 mg of Р2О5/l) is created owing to availability of calcium carbonates. Since these compounds appear, neutral value of salt extract (рН-5,8) is shifting to alkali side, which enhances it’s extracting ability. 

Our research allows drawing the conclusions as below:

1. Ordinary chernozems on the loess of heavy soil grading of the Northern steppe of Ukraine contain increased amount of apatite-like compounds. Because of this usage of any acid methods including that according to GOST 26204-91 (the Chirikov’s method) results in considerable artificial lover statement of phosphate state of soils (by 40–80 mg of Р2О5/kg of soil).

2. For diagnostics of phosphate state of the given soils, in accordance with the regulatory documents of Ukraine, the standards listed below are to be used: DSTU 4114 (Machigin’s method), DSTU 4727 (method of Karpinsky-Zamyatina ) and DSTU ISO 11263 (Olsen’s method).
3. Actual natural provision of chernozem top soil with ordinary phosphorus corresponds to the limit of low and medium availability of this nutrient element to plants which is confirmed by the known empirical data concerning high efficiency of phosphoric fertilizers on these soils.

4. Increased or high provision with phosphorus is peculiar to the topsoil containing residual phosphates of fertilizers and upper humic horizon of virgin soils. Therefore, in order to obtain high yield soft fine quality on ordinary chernozems of the Northern Steppe of Ukraine it is necessary to apply the amount of phosphoric fertilizers being not less than the amount used for other soils of the country as based on soil diagnostics data. 

5. Therefore, investigations carried out with the use of modern methoods of soil diagnostics have shown fundamentally low natural availability of phosphorus in ordinary chernozems of the Northern Steppe of Ukraine which restricts obtaining high yields of agricultural crops. As a result, these soils also require application phosphoric fertilizers, as the other soils of Ukraine.
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