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Abstract: The paper researches the influence of two tillage systems - conventional tillage and strip tillage on soil nutrients content, soil 

acidity and microbiological activity over a reseаrch period of four year - from 2014 to 2017 included. The test are carried out on the same 

fields in Northeastern Bulgaria. Soil nutrient testing can help determine the necessary amount of fertilizers to be used on a specific field.  
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1. Introduction 

The chemical properties of soil are one of the factors for 

determining soil fertility and their specification is of paramount 

importance in cultivation of crops. Soil analyses for availability of 

nutrients is a method for investigating their ability to support the 

growth and development of crops. Soil analyses are beneficial to 

farmers in making proper decisions on crop cultivation with the aim 

to achieve maximum yield and risk reduction. Using mineral 

fertilisers or manure is necessary for balancing the difference 

between the amount of nutrients needed for optimal development of 

the plants, and those that are found in the soil [1]. 

2. Justification and method  

Determining the optimal rates of fertilising is based on a 

number of factors, the main ones being the quantities of a given 

element needed and the yield planned, as well as the capacity of the 

soil to provide these quantities during vegetation. The most precise 

diagnostics for a specific crop and field can be done with the help of 

chemical soil and plant analyses. For the diagnostics to be reliable, 

it is important to observe certain rules, which guarantee 

representativeness of the sample. The soil analysis starts with taking 

a sample representative of the field. One representative sample of 

0,500 kg, taken from a field of 1 ha (10 dka) characterises about 

3000 t soil in the 0-30 cm layer, and after that only 2 or 5 g of soil 

samples are used.  

Depending on the cultivated crops, taking soil samples should 

comply with the following conditions [2]: 

 Soil samples to be analysed for phosphorus, potassium 

and trace elements content for field crops are taken every 4-5 years, 

and for vegetable crops the period should be shorter. Taking soil 

samples and measuring the mineral nitrogen content is 

recommended before each nitrogen fertilising. 

 Samples are taken from each field. One sample can 

characterise from 6 to 10 ha. If the field is larger or heterogeneous, 

it is divided into module units (elementary plots). The differences 

within one field are most often in relief, soil diversity, two or more 

crops cultivated, different history of fertilising of some plots from 

the field with manure, mineral fertilisers, etc. 

 For comparability of results over time, it is desirable to 

take the soil samples after one and the same crop and at the same 

spots in the field, which should be marked on a map or have GPS 

coordinates. 

 The samples are taken after harvesting, with the spot well 

cleaned from plant residues and others (straw, grass, manure 

residues and lime materials). Samples are not taken after fertilising 

and burning of plant residues. 

 Samples are taken with a soil probe. Each sample is 

formed from at least 15-20 individual samples. To cross the entire 

stretch, various routes are recommended, where the points of 

sample taking are positioned in a zigzag, W, diagonals, etc. 

 For field crops samples are taken from a depth of 0-30 

сm, and for fruit and vegetable ones, samples are taken from two 

depths - 0-30 and 30-60 сm. In areas with drip irrigation and 

fertilisation, samples should be taken at 1/2 to 2/3 along the 

irrigation line. 

 The soil taken by individual probing should be mixed well 

and from the total amount about 0,500 kg is taken for analysis and 

put in bags. 

 The soil sample bags should be labelled, and on the label 

there should be information about the settlement, the property 

number, the date of taking the sample, the name and address of the 

applicant. The bags are collected in cases and transported to the 

laboratory. If they are not transported immediately, the bags should 

be stored open and in a room. 

In the soil analysis methods chemical extracts are used, which 

have to reflect the interaction between roots and soil and give an 

idea of the amount of nutrients that can be absorbed by the plants 

(not the total amount). The methods and extracts used should be 

most appropriate for the specific soils. They should be calibrated for 

the respective local conditions by appropriate research. 

The soil’s ability to provide the necessary nutrients is assessed 

by chemical soil analyses. 

In the present research paper on chemical analysis of soil 

samples are used laboratory and fast methods for assessment with a 

set of laboratory equipment of LaMotte (fig.1).  

 

 

Fig.1 Set for determining chemical substance content in the soil 

 

The services of the laboratory of soil analyses with the Institute 

of Soil Sciences Agrotechnologies and Plant Protection “Nikola 

Pushkarov”, Branch Ruse and the laboratory equipment for fast 

testing PALINTEST.  

The data from the analyses for ammonium and nitrate nitrogen 

content in the soil are used for determining the stock of mineral 

nitrogen in the root soil layer, most often in the 0-30 сm layer. The 

calculated stock is used in determining the rate of nitrogen 

fertilising, depending on the crop, yield and specific field 

conditions. 

The results for absorbable forms of phosphorus and potassium 

content in the soil are classified in 5 degrees of stocking, 

respectively: very low, low, medium, high and very high. 

An important prerequisite for effective management of crop 

nutrition is the regulation of soil acidity (рН) when necessary. It has 
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a direct impact on the mobility and absorption of the elements, and 

hence on the plant growth and development. Most of the 

agricultural crops develop on soils of slightly acid to neutral 

reaction. The highly acidic reaction has an adverse effect on plants. 

The reason is that the concentration of mobile forms of aluminium, 

iron, manganese and hydrogen increases, and the increased amounts 

of these elements are toxic to plants. At the same time, the nutrition 

with vital elements like calcium, magnesium, phosphorus, 

molybdenum, etc. is hindered. In order to improve the nutrition 

conditions, it is recommended to introduce lime into such soils. The 

calcium-containing material introduced into the soil blocks the toxic 

elements, making them difficult to absorb by plants. Appropriate 

liming materials are considered to be lime, dolomite, caustic lime, 

lime ash and others with high content of neutralising substance. The 

amount of lime material, necessary for neutralising the harmful soil 

acidity is determined precisely after conducting the appropriate 

analyses of soil samples. Some indicative values can be 1.5-3.0 t/ha 

lime material for soils with lighter mechanical composition and 3-5 

t/ha for soils with heavier mechanical composition. 

It is important to avoid over-liming of soils because it will make 

nutrition of the crops with other elements difficult. That is why it is 

recommended to estimate the liming rate by soil analyses. 

3. Field results  

It is necessary to know that the data for nutrient content in soils 

and fertilisers, as well as the value of fertiliser rate are expressed in 

active substance, which allows comparing. The active content for 

nitrogen is expressed as N, for phosphorus as Р2О5, for potassium 

as К2О, for calcium as СаО, for magnesium as МgО, etc.  

In connection with studying the influence of soil cultivation 

type on the nutrient content, рН and microbiological activity, trials 

have been conducted in the course of 4 years, from 2014 to 2017 

incl. They have been conducted on the same plots in different 

regions of North east Bulgaria. The results are shown in fig. 2 to 5, 

and in a Table form in Annex 1. 

The soil samples are investigated for the amount of nitrogen, 

phosphorus, potassium, organic matter and рН.  

In the study for availability of nutrients in the soil it has been 

found that the annual deep ploughing mobilises the nitrogen in the 

soil and thus exhausts its quantities there. In all fields under study 

no increase of nutrient stock has been noticed.  

With strip tilling, where mineral fertilisers are introduced 

simultaneously at the depth of tilling, the average levels of nitrogen, 

phosphorus and potassium have been increased.  

4. Conclusion  

For a period of four years between 2014 and 2017 included a series 

of field test have been carried out for nutrients, soil acidity and 

microbiological activity of the soil in the same fields in different 

regions of Northeastern Bulgaria when comparing two types of soil 

tillage - conventional deep ploughing, which turns the soil layers 

and strip tillage which only loosens the soil. It has been established 

that stрip tillage allows the accumulation of nutrients in the soil 

while deep ploughing does not increase the levels of soil nutrients.  
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Fig. 2. Results with deep ploughing 

 

Fig. 3. Results with strip tillage 
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Fig. 4.  Results with deep ploughing 

 

Fig. 5.  Results with strip tillage 
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