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Soil productivity is determined by its fertility – an ability of the soil to meet the 

needs of plants in the elements of nutrition, moisture, air, as well as provision of the 

conditions for their normal live to obtain stable yields. Growth of the demand in 

provision of food leads to the need to increase the agricultural production on the basis 

of traditional agriculture, which prompts the use of additional natural and energetic 

resources. In addition, traditional agriculture is based on the use of mineral macro- 

and micro fertilizers, pesticides, herbicides, which is the main reason for the 

deterioration the ecological state of soils.Rational use of land resources in agricultural 

production, the development and effective use of comprehensive measures for the 

regulation and management of soil fertility is not possible without identifying their 

actual agroecological state, which is considered as a combination of agro-physical, 

physico-chemical, agrochemical and biological properties, and also soil 

contamination by heavy metals, radionuclides, pesticides and other toxicants. 

To determine the productivity of soils and spatial heterogeneity of distribution the 

agrochemical indicators of soil fertility it is proposed to use indicators of ecological and 

agrochemical evaluation. Processing the data gaited on the stationary soil sampling 

pointsand soil evaluation it is proposed to carry out in accordance with the methodology 

of agrochemical certification of agricultural lands developed by known Ukrainian 

scientists I.P. Yatsuk and S.A. Baluk.In order to determine the changes in the 

agroecological properties of the Steppe zone soils and to assess their fertility, the results of 

the XI-th round of agrochemical certification the agricultural lands of the Kherson region 

were used.This research was conducted by the Kherson Branch of the State Institution 

“Institute of soil protection”, based on data from 296 stationary facilities [1]. 

The aim of scientific research is to determine the quality Steppe zone soils and their 

suitability to grow stable yields. To meet the aim of the research it was made the 

evaluation according 100-poin system. According to its agrochemical properties standard 

soil is taken as 100 points. The results of the XI round of agrochemical certification of 

land, according to 296 stationary facilities, shows that the largest area of the region has 

soils of low quality (less than 30 points) – 50.03%, the medium quality (31-40 points) 

– 22.5% of the total area of the region (Fig. 1). The list of factors that are taken into 

account in the calculation of points, include condition of climate and irrigation, to the 



146 
 

negative properties – salinity, contamination of heavy metals, radionuclides, 

pesticides etc. [2]. 

 

Fig. 1 - Division of the agricultural lands of the Kherson region according to 

agrochemical evaluation and location of stationary facilities 

 

Irrigated lands of the region contains humus in different types of soils (layer 

0 ... 20 cm) in average on 0.1-0.5% lessthan non-irrigated lands, due to the intensity 

and technological characteristics of irrigated meliorations. During the period of 

second tour of certification an intensive period of irrigation development started, 

which led to a significant reduction in humus content (Fig. 2) during period 1970 – 

2017 – in average on 16.0% (from 2.56% to 2.15%) [3]. 

 

  
II round (1970–1974) V round (1985–1989) 

  
XI round (2013–2017) 

 

Fig. 2 - Spatial-temporal changes of humus content in soils of the region (1970 - 

2017) 
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Research shows that the changein nitrogen content (Fig. 3) in arable layer 

(0 ... 20 cm) of soils on the researched territory decreased in average on 26.9% (from 

23.0 mg/kg to 19.0 mg/kg). 

 

  
a) b) 

 
Fig. 3 - Spatial-temporal changes of nitrogen content in soils of the region 

(1970 – 2017): а – spatial tendency, b – relative decrease 

 

Figure 4 illustrates the content of phosphorus it shows the decrease in average on 

34,8% during 47 years (from 62.0 mg/kg to 40.4 mg/kg). 

  
a) b) 

 
Fig. 4 - Spatial-temporal changes of phosphorus content in soils of the region 

(1970 – 2017): а – spatial tendency, b – relative decrease 

 

During the observation period the content of potassium decreased in average 

on 25.5% (from 442.8 mg/kg to 359.8 mg/kg).The spatial heterogeneity of potassium 
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reduction in soilsdepends on the lack of necessary amount of mineral fertilizers and 

water erosion, including irrigation (Fig. 5). 

 
 

  
a) b) 

 
Fig.5 - Spatial-temporal changes of potassium content in soils of the region 

(1970 – 2017): а – spatial tendency, b – relative decrease 

Extensive use of agricultural lands, violation of crop rotation led to a 

significant deterioration of the natural properties of the Steppe zone soils during the 

last 47 years. The content of humus in the layer of soil 0...20 cm decreased in 

average on 16.0%, nitrogen on 26.92%, phosphorus on 34.84%, potassium on 

25.52%. Under the conditions of continuation of this agricultural trend it is 

forecasted: trend retention of dehumidification of arable soils, with the rate in 

range of 0.01%-0.03% per year, the reduction of the nitrogencontent from 

0.04 mgto 0.06 mg per year, the phosphoruscontent on 0,16-0,18 mg per year, the 

content of potassium on 1,9-3,1 mg per year. 
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