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The purpose. Assessment of soil-water protection agrolandscape on hydrological indexes with 

adaptation of erosionpreventive arrangement in drainage area. Methods. Laboratory-field (takeoff of soil 

samples, their structurallyaggregation analysis, determination of the content of humus, moisture content, 

erosion-preventive sustainability), mathematicalstatistical (correlation, fractional error), simulation of 

agrolandscapes. Results. Operation of agrolandscapes is determined by hydrological parameters of soils 

and environment (firmness of build of soil, deposits, quotient of protectvie effect of woodland belts, 

agricultural background). The outline model of optimization of soil-water protection agrolandscape is 

developed with differentiation on natural-anthropogenous groups in view of deficiency of moisture (from 0,7 

NV, %). Conclusions. Assessment of agrolandscape can be conducted according to watering of soils. 

Complex empirical model of stores of general moisture (mm) in soil for vegetation period of crops in view of 

influencing factors (rainfall amount – 61,4%; firmness of build of soil – 17,1; agricultural background – 

14,6, quotient of protective effect of woodland belts – 4,2%) is the basis of natural-anthropogenous group 

of agrolandscape.  

Key words: agrolandscape, agricultural background, simulation, watering, optimization, factors, 

methods, quotient, deficiency. 

 

Statement of the problem. The question of the existence of soil erosion in the steppe regions with 

different agro technical activities devoted to the work of M. Shykula [9]; A. G. Tarariko [4]; S. Y. Bulygin [2]; 

V. A. Belolipskiy [1], P.G. Chornogo [6]; N. In. Shevchenko [7], Nering [10]. However, when applied to 

eroded soils of measures for minimization of soil processing technologies, the emphasis is on the study of 

their efficiency [3], and studies the performance evaluation of soil science AL on hydrological indicators of 

accumulation and preservation of moisture in the catchment, in fact, not held. This is only possible with the 

rational organization of land-use area. 

Management of hydrological regime of soils in the catchment must flow through his detail on phases 

(periods) organogenesis of agricultural crops in the soil system: soil → lamellibrachia → staterequired the 

ability of agricultural background. 

The rational organization of land farms, in particular, beamed catchments and soil science techniques in 

combination with conservation orientation will ensure the development of anti-erosion stability, reduce soil 

erosion up to 1.5-2.0 t/ha and the absorption of 10-15 mm of runoff [1]. The yield of crops will increase by 4-

5 C/ha, sunflower — will consistently be kept at the level of 17-20 kg/ha [5]. 

Purpose of research — evaluation of the functioning soil science AL according to the hydrological 

indices with the adaptation of anti-erosion development of the catchment. 

The object of study — agricultural landscapes beamed catchment with different combination of 

agricultural background and the system of field protective forest stripe. 

Materials and methods research. Geographically, the study on the local level is represented by an 

object beam “Stukalova” (Northern exposition of the slope). Studied the spatial structure of agricultural 

landscape in the catchment slope 2—4º to fallow, soil-protective forest belts (existing old and young, 2011) 

and 4-beam rotation (par-winter-legume-oilseed, sunflowerseed), the structure which defines the placement 

of the agricultural background in time and space with elements of AL. Soil — humus, heavy-loamy ordinary 

Chernozem on loess- like loam (Fig. 1).  



 

 

 
Fig. 1. The object of study is the catchment of the beam “Stukalova” (№1-3 — existing shelterbelts; No. 

4-6 — shelterbelts 2011; * the point of observation) 

 
Surveys, observations and analysis were conducted taking into account the following factors: 

X1 — the quantity of precipitations, mm (local meteorological observations 2011-2013); 

X2 — the average air temperature, 
º
C (Lugansk HMS data); 

X3 — HTC Selyaninova (estimated): 
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where: H — precipitation during the interval, mm; Σt — the sum of active temperatures,
 º

C; X4 — 

normalized precipitation for the cold period (estimated): 
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Where: Нfact — actual precipitation, Нmean — long-average precipitation, mm; 

Х5 — humus content in the soil layer 0-20 cm, % (agrochemical analysis of samples taken from 

designs for irrigation and underground mines); 

Х6 — coefficient soil erosion Cse (ranking the degree of erosion: erosion with the deposition of erosion 

products— 1,2, weak erosion — 1, medium erosion - 0,9, strong erosion — 0,8); 

X7 — bulk density of soil layer 0-20 cm, g/cm3 ( agro physical analysis of samples selected from the 

samples for spray irrigation and soil profiles); 

X8 — profile height, m (map data); 

X9 — coefficient of the protective action of forest belts (estimated): 

X10 — agrobackground (adaptation for the simulation performed using the method of ranking coefficient 

according to the degree of moisture accumulation — moisture, discharge: fallow — 0,45; the forest — 0,50; a 

sunflower for spring crops — 0,55, sunflower in winter — 0,60; legumes on corn and sunflower — 0,65, 

legumes stubble — 0,70; early spring for corn, sunflower — 0,75, early spring on stubble — 0,80; winter crops 



on stubble — 0,85, winter steam — 0,90; moldboard plowing — 0,95; moldboard plowing of sunflower — 1,00, 

moldboard plowing on winter — 1,05; agro background with moisture saving measures — 1,1). 
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Indicators of moisture: 

1. Reserves total moisture (mm) in the soil layer of 0-100 cm (thermostatic- weight method), — 

vegetation period 2011-2013 

2. Coefficient of soil moisture (calculated [8] by the formula): 
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Where: Wprod — stocks productive moisture in one meter soil layer, mm HB — the lowest moisture 

capacity, mm (gradation HB for soils of different degrees of erosion: not erosion— 348, weak erosion — 334, 

medium erosion — 320, strong erosion — 308), 

3. The coefficient of productive moisture deficit (calculation formula): 

Cpmd = 1 – Cms (5), 

Where: Cms — coefficient of soil moisture Identifying impact factors of moisture accumulation of the 

agricultural landscape of the watershed of the beam, quantitative assessment of the residual method, 

which allows to identify the effect of each of them by constructing pairwise dependencies and the 

consistent exclusion of influence of each of n-variables [8]. 

The results of the research. The simulation of moisture reserves in the catchment of the agricultural 

landscape during the growing season to determine the effect of the studied factors (X1 — X10) on the 

stocks of productive moisture. Revealed that are triggered by such factors: rainfall, mm (X1), the 

coefficient of protective action of forest belts (X9), agro background (X10), bulk density of soil,  
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Fig. 2. The dependence of reserves total moisture (growing period) from: 

A — rainfall, mm/min (X1), B — coefficient of the protective action of forest belts (X9), In — soil fertility 

(X10), G — density of the addition of soil, g/cm3 (X7). 

A comprehensive empirical model of reserves total moisture (mm) in the soil is expressed by the 

regression equation: 

Уtotal= А Х1 
0,2461 

Х9 
0,016

 Х10 
0,0562 

Х7 
—0,0656 

(6), 



 

Where A - a constant factor equal to 54,44. 

The coefficient of multiple correlation - 0.99, relative error — 0,14%. In providing moisture AL greatest 

impact are:  

1. The amount of precipitation (natural and) — 64,1% increases moisture ensuring. 

2. The density of the soil (soil) — 17,1% - decreases with increasing moisture availability of its value; 

3. Agro background (anthropogenic) — 14,6% - an increase in the margin provide moisture and mold 

from dumping cultivation, mulching and sunflower residues; 

4. Coefficient protective effect of forests (anthropogenic) — 4,2% - a slight increase in provision 

moisture caused by inadequate shelter forestation. Modeled overall performance of stocks listed in 

moisture soil moisture g/cm3 (X7) — (Fig. 2). 

coefficient soil moisture (Csm) and built a schematic model of soil water conservation agricultural 

landscapes, which defines the areas and terms Shuttle factors studied (Fig. 3). 

Area increase the rate of hydration observed in the precipitation of 320 mm of rainfall during the 

growing period with a coefficient of protective action of shelterbelts ≥ 20 cumulative and humid events. 

Based on the index of moisture deficit KDPW (in the layer 0-100 cm 0.7 NV — % of productive 

moisture) natural and anthropogenic groups of the agricultural landscape (PKU compacted arable land, 

tilled crops in short crop rotations) offered differentiated activities (models) that correspond to a particular 

ecological situation (table. 1). 
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Fig. 3. Optimization of hydrological parameters of soils beamed catchment 

 

1. Natural and anthropogenic groups of AL on the deficit of productive moisture of the soil. 

Natural-

anthropogenic group 

AL 

Moisture deficit(0-100 cm

layer from 0.7 HB % 

productive) 

Activities appropriate erosion and environmental situations

1 — Upland natural 
grasslands (NGL) 

> 100 Radical improvement of NGL with the measures for the

increase of moisture accumulation and the regulation of

the flow (periodic mechanical cutting slits across the slope,

etc.) 

2 — Agro 

background with 

surface treatment in 

winter wheat, early 

≥ 90 The improvement of erosive and hydrological arrangement

of 

the AL with a coefficient of protective action of forest 

belts>20, water protection soil structure short-term crop



spring, sunflower with

the belts after 500 m 

and more 

rotations: three field crop rotation with occupied fallow:

winter-33,7, sunflower 

16.8% and fallow 33,7% 

3 — background corn

couple 

with moldboard 

plowing and forest 

belts of 500 meters. 

50—80 Increase anti-erosion ability, softening the soil, reducing

loss of 

flow system of fertilizers and vermicompost (soil

aggregation) 

4 — Short crop 

rotation with 

surface treatment and

the system of forest 

belts after 

300 m. 

< 50 Agrolandscapes soil has security orientation. Requires use

of area farming, strengthening forest belts moisture 

accumulation and agronomic activities using the direct 

seeding crops 

 

Thus, according to the conceptual model soil science agro landscape optimization of the hydrological 

parameters of soils should be performed in the following directions: 

1. The cumulative use of moisture proof and moisture saving agricultural technologies; 

2. Unzip the humus and upper transition layer of eroded soils; 

3. Improving soil protective effects of shelterbelts in the spatial organization of the catchment. 

 

Conclusions 

The functioning of the agro landscape on elevated catchment is characterized by a total moisture 

reserves during the growing season, S.-G. crops, which are estimated: Уtotal= А* Х1 
0,2461 

* Х9 
0,016

* 

Х10 
0,0562 

* Х7 
—0,0656

 

Simulation results revealed the distribution of influence factors of moisture: 

precipitation — 61,4%; agro background of 14.6%, the density of the soil is 17.1%, the coefficient of 

protective action of forest belts was 4.2%. The coefficient of multiple correlation of the model is 0.99, 

relative error is 0.14%. 

Conceptual model of the functioning of the agricultural soil scince can be used for natural and man-

made group of AL on the deficit of productive moisture (0.7 HB) and development of differentiated activities 

(models) of management of hydrological regime for a particular environmental situations. 
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