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The process of transformation in the dynamics of hydrophysical properties of drained peat soils under the influence of long-term intensive agricultural use is analyzed. Transformation of the structure parameters of the peat soil determines the orientation of the evolutionary process in the dynamics of hydrophysical constants. The most effective parameters of the peat soil structure and hydrophysical properties are formed when introducing single-cropping of perennial grass, herb-cultivated and corn-herb-cultivated crop rotation. The complexity of rational use of the drained peat soils is in transformation of their potential fertility into effective.
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Statement of the problem. The structure of the land fund of the Earth is constantly changing. For thousands years mankind has fought for the expansion of land suitable for agricultural use, but insufficient attention is paid to the preservation of soil [4, 6].

Agronomical amelioration science has already had a lot of data on changing hydrophysical properties of peat soil under the influence of different directions of using it. The required experimental studies that would show these properties change under the influence of the appropriate measures or the intensity of agricultural use of drained peat soils, especially in the long-term series of study, are few. So to solve this problem at present is relevant [1].
Analysis of recent research and problem definition. Rational use of drained peat soils determines the necessity for exploring their different properties [2, 3, 5]. Effectiveness evaluation of a direct agricultural use of peat soil can not be limited to a single productivity indicators. The introduction of these soils to heavy use leads to fundamental changes in the soil profile, creation of a new soil of fundamental differences in their properties from the initial state. Therefore research tasks are typical and natural.

The purpose of the research – to evaluate the hydrophysical properties of the drained peat soils transformation in the intensive agricultural use.
Research objectives – to establish patterns of changes in hydrophysical constants with the purpose to implement measures of rational and efficient use of drained peat soils.
Materials and methods of the research. The object of the study is the transformation process of the soil hydrophysical constants under the influence of drainage and intensive agricultural use. The research is carried out by standard methods, using analysis materials of long-term observations for the purpose of the task to solve the problem.
Results of the research. The results of years-long research conducted in Western Polissya of Ukraine (Sarny town, Rivne region) on the drained peat soils revealed that from 1958 to 2004 its solid body density increased in layer 0–30 cm in cultivated crop rotation from 1,61 to 1,69 g/cm3, and in layer 30–50 cm – from 1,55 tо 1,61 g/cm3.
Notedly increased solid body density of peat and in crop rotations at the 4-year meadowy period: in layer 0–30 cm – from 1,60 to 1,68 g/cm3, in layer 30–50 cm – from 1,56 to 1,60 g/cm3. Also, there is an increase in density and in crop rotations at the 6-year meadowy period: in layer 0–30 cm – from 1,61 to 1,67 g/cm3, in layer 30–50 cm – from 1,54–1,59 g/cm3.

During long-term meadows solid body density hasn’t changed. This is due to weak mineralization of peat and accumulation of an organic matter in the form of fibrous and nutritious deeds in soil.

Effectiveness evaluation of an area agricultural use of the peat soil can not be limited to a single productivity indicators. The introduction of these soils in intensive agricultural use leads to fundamental changes in the soil profile, creation of new soil of fundamental differences in their properties and structure of the initial state.

It is established that changes in the peat soil fertility is mainly determined by the drainage rate, type of crops, the structure and interchange of crops in rotation, but the parameters of agrophysical indicators of cultivated soil, including hydrophysical constants, are grounded to a lesser extent than of agrochemical indicators.

To some extent this is due to, on the one hand, the imperfection of techniques and methods of their change instrumentation control, on the other hand – minor changes in physical parameters of the soil over time, which requires a long-term (decades) field studies.

Among the agrophysical cultivated soil indicators, along with the soil space and density, are the hydrophysical constants: full moisture-holding capacity (FMC), boundary value field moisture-holding capacity (BVFMC), capillary connection fault moisture (CCFM), resistant fading moisture (RFM), and maximum hygroscopic moisture-holding capacity (MHMC). These hydrophysical constants reflect both quantitative degree of soil moisture and quality moisture characteristics in relation to its mobility and availability to plants as easily accessible, affordable, hard accessible, unproductive, and inaccessible.

A slight increase in density of 0–30 cm peat layer at the permanent herbs planting, with simultaneous expansion of cultivated crops acreage, was accompanied by a significant reduction of full moisture-holding capacity and total soil space. The most profound evolutionary processes in this direction took place in cultivated crop rotation where these rates reduction in the 0–50 cm layer over the period accounted for 40 % and 6 %.

Changing the structure of the peat soil determines the direction of the evolutionary process in the dynamics of hydrophysical constants. Among the others exceptional value in crops moisture provision is BVFMC and CCFM that characterize the upper and lower boundaries of optimum soil moisturization. It is stated that the most optimal conditions for water-air regime are formed in the boundary value field moisture-holding capacity which is about 80 % of full moisture-holding capacity, capillary connection fault moisture as close to resistant fading moisture, which serves as a maximum indicator of moisture availability to plants.

So for the 46-years period of most intensive use of soil BVFMC 0–50 cm layer decreased, compared with single-cropping of perennial grass by 7,9 %; CCFM, RFM and MHMC – by 2,4, 4,0 and 1,1 % (table 1).
1. Hydrophysical constants parameters of peat soil

after 46-years long period of use, % from FMC

	constants
	soil layer,

cm
	Crop structure in rotation, %

	
	
	cultivated crops –100
	cultivated crops – 56, corn – 44
	cultivated crops – 12, corn – 44, perennial grass – 44
	cultivated crops – 44, perennial grass – 56
	cultivated crops – 11, corn – 11, perennial grass – 78
	perennial grass – 100

	BVFMC
	0 – 30
	72,2
	73,1
	76,6
	78,6
	77,9
	79,1

	
	0 – 50
	72,9
	73,6
	77,4
	79,7
	79,2
	80,8

	CCFM
	0 – 30
	42,7
	43,0
	43,5
	44,7
	43,6
	45,2

	
	0 – 50
	43,2
	43,4
	43,9
	44,9
	44,0
	45,6

	RFM
	0 – 30
	25,2
	25,8
	27,5
	29,0
	28,4
	29,6

	
	0 – 50
	26,0
	26,4
	27,8
	29,4
	28,9
	30,0

	MHMC
	0 – 30
	6,0
	6,2
	6,6
	6,9
	7,2
	7,1

	
	0 – 50
	6,1
	6,3
	6,7
	7,1
	7,3
	7,2


As the following data show the optimal value of BVFMC and CCFM have been created under single-cropping of perennial grass and in crop rotation, the grass specific gravity of which is 56 % and more. The rest of the area in such a crop rotation is given under crops, one field under cultivated crops.

Reduction of the specific gravity in crop rotation at time under perennial grass, and especially their full replacement by corns and cultivated crops, resulted in lower parameters of hydrophysical constants as in the arable and in the sub-arable horizons. The most notable evolutionary processes in this area were when using peat soil only under cultivated crops.

The long period of intensive use of peat soil leads to its water storage capacity reduction, due to significant changes in the soil structure.

Analyzing the results of the research, it should be noted that as the perennial grass specific gravity in the crop rotation increases all hydrophysical constants grow (in % on dry soil), as in the arable and in the sub-arable layers. The lowest rate of the potential moisture-holding capacity (376 mm) of 0–50 cm layer occurred at the implementation of cultivated crop rotation (table 2).
2. Moisture capacity of peat soil in the relevant hydrophysical constants depending on the nature of the long period of use, mm

	Crop structure in rotation, %
	soil layer, cm
	FMC
	BVFMC
	CCFM
	RFM
	MHMC

	cultivated crops – 100
	0 – 30
	230
	166
	98
	58
	14

	
	0 – 50
	376
	273
	162
	98
	23

	cultivated crops – 56,
corn – 44
	0 – 30
	240
	176
	103
	62
	15

	
	0 – 50
	392
	288
	170
	103
	24

	cultivated crops – 12,
corn – 44,
perennial grass – 44
	0 – 30
	242
	186
	105
	67
	16

	
	0 – 50
	413
	319
	180
	115
	28

	corn – 44,
perennial grass – 56
	0 – 30
	240
	189
	107
	70
	17

	
	0 – 50
	407
	324
	182
	120
	29

	cultivated crops – 11,
corn – 11,
perennial grass – 78
	0 – 30
	244
	190
	106
	69
	16

	
	0 – 50
	407
	321
	178
	117
	28

	perennial grass – 100
	0 – 30
	256
	202
	115
	75
	18

	
	0 – 50
	433
	348
	196
	128
	31


Introduction of corn (44 %) and perennial grass (over 56 %) in the crops structure, by reducing the acreage under cultivated crops, provided not only water storage soil capacity increase (up to 433 mm with a 100 % perennial grass), but the highest content of accessible, including an easily accessible, optimal for assimilation by plants, moisture (accordingly 407 and 182 mm). It is important to note that these versions of content of optimal plant moisture in % of available was also the highest and ranged from 34,9 to 35,1 %, which is a particular importance in providing moisture for crops.

Conclusion. The determining factor in hydrophysical properties changes of drained peat soils is the nature of their agricultural use. Interrelation regulation of biological crops in rotation allows direct evolutionary process in optimal crop conditions. Acreage decrease under perennial grass and also their complete replacement by cultivated crops lead to a significant deterioration in soil structure, reduction of its moisture-holding capacity and content of the easily accessible, optimal for assimilation by plants moisture, which is a negative process in terms of ecology.

The most optimal parameters of peat soil structure and hydrophysical properties are formed when introducing single-cropping of perennial grass, herb-cultivated and corn-herb-cultivated crop rotation. Acreage of grass in such crop rotations should be at least 56 % of the area of ​​crop rotation, cultivated crops not more than 11 %.
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