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Abstract: Soil, as one of the most important natural resources, is often exposed to various types of pollution. In 

order for the land to make it usable for growing agricultural crops, it has to be of good quality. Different types of 

plants benefit from different pH values, different concentrations of mineral substances and different soil textures. 

The paper deals with the presentation of the results of testing soil quality parameters (mechanical properties, pH, 

humidity, presence of carbonates) from three locations in the territory of Sremska Kamenica. 
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1. INTRODUCTION  

The word soil implies the layer formed on the parent substrate and represents one of the most 

important natural resources. 

 Pedogenesis or the process of soil creation goes through the stages of physical decomposition 

of the parent geological substrate, mineralization (enrichment with mineral substances) and 

humification (separation of organic matter). 

Diverse factors determine the direction and intensity of pedogenetic processes in the soil and 

its result is forming of more or less fertile soil [1]. 
Soil is a dynamic natural resource whose content forms the essential base for growing 

different plant species. The main ingredients of soil are mineral particles, organic matter, water, air 

and numerous types of living organisms, and the largest number of them form microorganisms. 
Microorganisms represent an important link in the soil-plant-man system, with their presence 

and enzymatic activity, and they take in all biochemical transformations that occur in the soil and 

maintain its fertility. [2] 

         Soil, as a basic part of the Earth's ecosystem, has numerous functions that enable the survival of 
the human population and it plays a major role the preservation of the natural balance. Soil is a 

complex three-phase system consisting of four components: particles, organic matter, water and air, 

which are represented in liquid, solid and gaseous state. On average, the solid phase covers about 50% 
of the total soil volume. The second half of the volume consists of pores that are filled with gaseous 

and liquid phases. The solid phase of soil is the main source of nutrients for plants [3]. The quality of 

agricultural crops and yields also depend on the quality of the soil, which needs to be controlled on a 

regular basis. 

2. IMPORTANCE OF THE QUALITY OF SOIL 

Soil is a very important resource in food production. Good soil quality is imperative for successful 

agricultural production. 
In order to preserve and possibly increase the fertility of the soil, it is necessary to reduce tillage, 

try to cover as much soil as possible under vegetation, maintain the level of organic production and 

humus, in order to preserve the physical, chemical and microbiological properties. In nature, soil is 
formed slowly, and in the process of its destruction is very fast, so it is necessary to invest a lot of 

effort in order to maintain its high quality [3]. 

High-quality soil ensures long-term plant productivity with minimal environmental impact.Soil 
fertility is closely related to soil quality and represents the ability of soil to provide satisfactory crop 
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production with minimal use of fertilizers and manure [4]. The quality of agricultural land is 
characterized by the following characteristics: 

 physical, 

 chemical. 

Physical characteristics include mechanical composition, texture, structure, water-air regime, etc. 

The chemical composition of the soil consists of: humus, microelements (N, P, Mg, Ca, S), 

microelements (Cu, Mn, Mo, Co) value, salt content (chlorides, sulfates, carbonates). 
The production of quality fruits, vegetables and grains begins with the appropriate selection of the 

growing soil. Before sowing or planting, it is necessary to characterize the soil, to see whether it is rich 

or poor in nutrients needed for the specific planting. 
Determining soil fertility is an important basis for rational and proper soil management as well as 

developing fertilization plans. Education of agricultural producers based on analyzes would lead to a 

change in the concept of irrational fertilization. Education would raise producers' awareness of the 
importance of applying agro-economic sciences [3]. 

        Differences in the physical and chemical properties of the soil (mechanical composition, pH, 

humus) affect the degree of mobility of nutrients and pollutants. The reaction of the soil solution is 

determined by the concentration hydrogen ions (H⁺) in the soil solution and it is expressed by the pH 
value. The alkaline reaction of the soil is the reason for the increased content of less soluble CaCO2 in 

the soil and is determined by the balance in the CaCO3, CO2 and H2O system [4].The pH value varies 

in the same soil depending on the season. It is lower during summer, when microbiological processes 
are pronounced, and higher during winter, when microbiological and chemical processes are reduced 

to a minimum.The solubility of many compounds depends on the way of the soil solution reacts, 

which has a direct impact on the possibility of their uptake by plants.For example, the solubility of 

iron and manganese at an pH value greater than 8 decreases sharply, and magnesium and calcium 
phosphates decrease their solubility in an alkaline environment. 

Calcium is found in the soil mostly in the form of calcium carbonate salts (CaCO3) and others that 

are more or less soluble. 
Calcium indirectly or directly affects the action of mineral fertilizers through its influence on the 

pH value of the soil. Calcium can limit production causing a lack of elements such as Fe, Zn, Mg and 

others. 
Being knowledgeable these soil properties is one of the important requirements for proper soil 

management in order to improve the physico-chemical properties of the soil and the correct selection 

of agrotechnical measures, all in order to achieve economically profitable production while 

simultaneously protecting the soil as an important natural resource. 
 

2.1. Examination methods 

    Sampling locations were selected in order to examine the quality of the soil, and sampling was 
carried out at three locations in Sremska Kamenica, in the following streets: 1) Vase Stajića, 2) 

Vojvode Putnika and 3) Paragovski put. The depth of soil for sampling taking for analysis is 30 cm. 

During soil sampling, the weather was cloudy with an air temperature of around 180, with 
occasional rainfall a few days before sampling. 

 The analyzes of soil samples from the mentioned locations were carried out in the laboratory 

of the Higher Education Technical School of Professional in Novi Sad. The following parameters in 

the soil were analyzed: 

 determination of soil humidity,  

 determining the aggregate-structural composition of the soil, 

 determination of the mechanical composition (texture) of the soil (sand, dust and clay) 

 determination of soil pH value, 

 quantitative determination of bicarbonates   
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The precision of the results depends on properly taken soil samples in the field.  
The method of taking, storing, transporting and processing samples for analysis must be 

carried out in such a way that the characteristics of the soil taken do not change. The samples were 

taken on the surface and from the depth, i.e. horizontally. Soil samples were taken in disrupted 

condition for laboratory research.  
 

            The samples taken from the field in dispersed state were subjected to the preparation 

procedure, which consisted of the following operations: drying the sample, cleaning the sample from 
various impurities, extracting the middle sample, crushing, sieving and storing the prepared sample 

until analysis [5]. 

 
Hygroscopic humidity is determined in such a way that a certain part of the soil sample, 

previously air-dried, is dried in a soil dryer machine until it reaches a constant mass. The hygroscopic 

humidity content is calculated in percentage from the difference in the mass of samples dried in the 

dryer and the known mass of the air-dried sample [5]. 
The dry sieving method is used to determine the aggregate composition of the soil, and the 

fractions of waterproof aggregates are determined by wet sieving. 

After sieving, each portion is removed from the sieve in turn and the resulting fractions are 
separated, and then each fraction is weighed individually. Based on the obtained values of individual 

fractions, the representation of aggregates in the samples is obtained [5]. 

Determination of the mechanical composition (texture) is done by the method of 

sedimentation in water under the influence of gravitational force. Sand, dust and clay particles are 
determined by sedimentation. 

         The pH value is a measure of the concentration of hydrogen ions H⁺. It is a unit less number and 

the pH scale is used for comparison, which includes values from 0 to 14. The pH value is determined 
with a pH meter. A scale is used to express the acidity and basicity of a solution: pH<7 the solution is 

acidic, pH=7 the solution is neutral and pH>7 the solution is alkaline. 

The gravimetric method was used for the quantitative determination of carbonates [5]. 
 

2.2. Results and discussion 

The analysis of all soil samples was done in the appropriate number of repetitions, and their 
mean value is shown in the table.  

The structural composition of the soil indicates the representation of the size of the aggregates 

in the soil, on which the permeability of water through the soil depends. Table 1 shows the percentage 

value of different fractions in the examined soil. 

Table 1. Concentrations of certain fractions 

Fractions (mm) Vase Stajica % Vojvode Putnika % Paragovski put % agregates 

> 10 mm 4,14 0,35 8,57 MEGA 

5 – 10 16,26 13,51 12,15 

MACRO 

3 – 5 12,80 12,95 15,50 

2 – 3 13,30 14,51 15,88 

1 – 2 16,55 16,99 16,62 

0,5 – 1 12,62 11,98 8,68 

0,5 – 0,25 9,02 15,35 5,63 

0,25 – 0,125 11,26 13,77 5,15 МICRO 
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Based on the results shown in Table 1, it can be seen that the fractions from the group of 
macro aggregates are present in the highest concentration in the soil from all three locations. The 

representation of aggregates in the soil is based on the presence of certain fractions. 

The presence of fractions in the analyzed soil samples is different depending on the location. 

The average concentration of fractions with large mega aggregates (> 10 mm) ranges from 0.35% at 
location 2 to 8.57% at location 3. The average concentration of macro aggregates (size 0.25-10 mm) 

ranges from 5.63% to up to 16.99%, while the average concentration of micro aggregates (particles 

0.125-0.25 mm) runs the gamut from 5.15% to 13, 77%. 

Table 2 shows average presence of aggregates in the examined soil according to locations 

Table 2. Aggregate presence in the examined soil  

aggregates Vase Stajica% Vojvode Putnika% Paragovski put % 

mega > 10 mm 4,14 0,35 8,57 

маcro 5 – 25 mm 80,64 85,31 74,53 

мicro < 0,25 mm 11,26 13,71 5,15 

 
The mechanical composition of the soil is very important, in this respect it gives us 

information about the type of soil, from which we can see whether the soil is fertile or barren, it gives 
us information about the quality of the texture and the weight of the soil. 

In soil, clay and sand form two extremes in physical and chemical properties, which is why 

they complement each other. Their most favorable soil ratio is 30-40% clay and 60-70% sand. Table 3 
shows the results of the mechanical composition of the soil on the examined samples and it can be 

seen that the average content of sand ranges from 12.33% to 16.33%, powder 15-20.33% and clay is 

approximate in all locations and ranges from 67.34 - 69.34% 

Their most favorable soil ratio is 30-40% of clay and 60-70% of sand. Table 3 shows the 
results of the mechanical composition of the soil on the examined samples and it can observed that the 

average content of sand ranges from 12.33% to 16.33%, powder 15-20.33% and clay is approximate in 

all locations and ranges from 67 .34 - 69.34%.  

Таble 3. Тexture of the examined soil samples  

 Vase Stajica Vojvode Putnika Paragovski put 

% sand 16,33 15,33 12,33 

% powder 15 15,33 20,33 

% clay 68,67 69,34 67,34 

 
The obtained values are entered in the diagram to obtain a triple point whose position in the 

triangle characterizes the soil, Figure 1 and 2. 

Figure 1. Triple point texture of 

the analized samples 
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The triple point of the analyzed samples shows that the soil is clayey, with a very fine 

structure, which is shown in table 4. 

Таble 4. Characteristics of the tested soil in terms of soil texture and quality  

 

Soil characteristics Vase Stajica Vojvode Putnika  Параговски пут 

Soil texture  clay clay clay 

Soil quality  Very fine  Very fine  Very fine 

 

Clay soil is permeates water more poorly, and its fine texture is the result of good soil 

preparation, its constant pulverization to make sure that the sown crop gets as much air and moisture 

as possible during watering. [1] 

Soil acidity is one of the most important factors affecting plant growth, yield and productivity 

of crop production. The reaction of the soil (pH value) is a significant factor and shows the degree of 

saturation with the bases of the absorptive complex and the soil solution. Soil pH is important because 

every crop needs a certain level of soil acidity. The results of the pH value test are given in Table 5. 

 Table 5. pH - value in the tested soil samples 

 Vase Stajica Vojvode Putnika Paragovski put 

рH values 7,72 7.63 7.87 

Soil class Аlkaline  (basic) Аlkaline  (basic) Аlkaline  (basic) 

 

Based on the results shown in table 5 and comparison with the table of reference values, all 

three examined samples belong to alkaline ie. basic soils, whose pH value is in the range from 7.63 to 

7.87. 

Alkaline soils most often occur on 

calcareous terrains or on soils rich in calcium 

minerals, and such soils can cause a greater 

Figure 2. Тriple point texture of 

the quality of the analyzed samples   
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accumulation of salt in the arable part of the soil. The pH value of the soil can help agricultural 

producers have an insight into the availability of nutrients in the soil, as well as the types of plants that 

can be grown on such soil. 

Таble 6: Presence of calcium carbonate in the examined soil 

 Васе Стајића Војводе Путника Параговски пут 

% CaCO3 15,41 11,87 8,13 

Soil classification Very carbonaceous Very carbonaceous carbonaceous 

 

According to the results obtained in Table 6, the carbonate content in the sampled soil at 

location 1 and 2 is extremely high and is classified as strongly carbonated soil, while the soil at the 

third location is classified as carbonated. A high carbonate content can lead to harmful effects because 

it reduces the solubility and availability of essential trace elements (iron, zinc, etc.). Carbonates in the 

soil play an important role in the application of organic and mineral fertilizers. They directly and 

indirectly affect the efficiency of the fertilizer, because its presence affects the change in pH - value, 

which is important for many processes that take place in the soil, as well as for plant nutrition. 

 

3. CONCLUSION 

The parameters that characterize the quality of the soil and which are processed in this paper 

are: determination of soil moisture, determination of granulometric and mechanical composition of 
soil, determination of mechanical composition (texture) of soil (sand, dust and clay), determination of 

soil pH-value and quantitative determination of carbonates. On the territory of Sremska Kamenica, the 

analysis of several soil samples from three locations, which are listed in the paper, was carried out. 
In the soil gathered from all three locations, macroargeats with a diameter of 5-25 mm are the 

most abundant, and they also have an approximate presence of clay (68%), sand (15%) and dust 

(17%), which shows that the soil is clayey, very fine textures. 

When it comes to the pH value, the soils from all three locations belong to weakly alkaline 
soils. Soil alkalinity is not desirable because it blocks the absorption of microelements, accelerates the 

mineralization of organic matter and favors the development of plant diseases. The carbonate content 

in the tested soil samples is high 

An increased content of CaCO3 can result in a lack of necessary micronutrients (iron, zinc, 

etc.). In order to preserve the good quality of the soil and prevent possible pollution, it is necessary to 

carry out regular control of the quality of the soil. 
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