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Summary: This is a review of the groups of factors influencing the quality of the main and pre-sowing tillage of the soil for growing 

tomatoes - soil-climatic, technological. 

The paper performs an analysis of the a priori information and from the conducted experimental researches the connection between the 

separate factors and the quality for performing the basic and pre-sowing treatment of the soil for growing tomatoes was established. 
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Introduction 
Tomatoes are the most important vegetable crop in 

Bulgaria. To obtain good results from the production of tomatoes, 

an essential factor is tillage. Tillage is a basic and effective way to 

create favorable conditions for the growth and development of 

tomato plants. Its main task is to improve the water-physical 

parameters of the root layer, ie. creating optimal density, hardness, 

porosity, water permeability and favorable environment for all 

processes during the growing season. 

 

Objectives of tillage 
Tillage improves the nutritional regime by creating 

conditions for better burial of plant residues, organic and mineral 

fertilizers, intensive microbiological activity and mineralization of 

organic matter. 

Tillage is also a way to control weeds, pests and 

pathogens. It completely destroys growing weeds, suppresses 

perennial weeds and slows the germination of weed seeds from the 

entire arable layer, many of which die before they reach the soil 

surface. 

 

Types of processing 
The different types of tillage: turning, loosening and 

mixing of the arable layer, compaction and leveling of the soil 

surface are performed with different tillage methods - plows, 

cultivators, harrows, cutters, rollers, etc. during the different ways 

of tillage - plowing, loosening, disking, harrowing, rolling, etc. 

 

Factors determining quality and results 
The quality of the various of soil cultivation depends 

mainly on several groups of factors, soil and climatic conditions, 

technical and organizational. 

An analysis of the a priori information was performed in 

the paper and through the conducted experimental researches the 

connection between the separate factors, the quality and the costs 

for carrying out the main and pre-sowing treatment was established. 

The technical factors on which the quality of the various 

tillages depends are mainly related to the tillage methods. 

The form of the plow and its technical serviceability are 

important for quality plowing. The choice of a plow with a certain 

number of plow bodies, with front plow, with a suitable shape and 

length of the the throwing board, etc. are correlated with the tasks 

that are set with plowing. When plowing soils with a light 

mechanical composition, a plow with a front plow is used for better 

burying of post-harvest residues and turf. Cereals are a good 

precursor to field tomato production, but vegetable areas are rarely 

used for these crops. When plowing heavy soils, very dry, with high 

stubble left and highly developed weeds, the use of a plow does not 

give satisfactory results. 

The plow must be in good technical condition before 

work. All plow bodies should have the same shape and working 

width, sharp plowshares, well-sharpened knives, good condition of 

the regulating mechanisms, the machine, etc. 

The plow must be properly aggregated to a tractor with a 

certain power in order to be able to work at a speed of 5-6 km / h. 

Some acceleration to 7-7.5 km / h leads to less energy consumption 

and improves the quality of plowing. 

For quality plowing, the plow must be pre-adjusted on the 

work site so that all plow bodies lie on a horizontal plane. Adjusting 

the plow in this way ensures the same plowing depth. 

Depending on the tasks that are solved with cultivation, 

the type of cultivator is chosen. For fused cultivation it is best to use 

mounted cultivators with universal bodies. 

In order to ensure fuller pruning of the weeds and better 

loosening of the soil, the working bodies of the cultivators must be 

of suitable shape, well sharpened and arranged in a checkerboard 

pattern in two rows, providing an overlap of 2-3 cm between 

neighboring working bodies. For quality cultivation it is necessary 

that the distance between the working bodies is approximately equal 

to its depth, or the ratio of the distance to the depth is 1: 1.5. Quality 

till with a cultivator is achieved when working at a speed of 6-8 km 

/ h. 

For quality disking it is necessary to choose suitable 

spherical disks with pointed edges, well sharpened and properly 

adjusted. To achieve the required depth, degree of fragmentation 

and mixing of the soil, the discs must be placed at an angle of 15-22 

degrees to the line of movement. 

The quality of tillage is significantly influenced by agro-

technical factors. These include: the characteristics of tomatoes; the 

choice of predecessor and soil compaction after harvest; the quality 

of the previous treatments, the amount of plant residues, weeding of 

the areas and the different species composition of the weeds; 

fertilization and watering, etc. 

Quality work with the tillage methods also requires 

preliminary organizational work. T the most important of these are: 

the preliminary cleaning of the fields from plant residues, their 

removal or their preliminary fritter for easier plowing; consideration 

of the length and configuration of the field, the size of the field, the 

terrain of the area in which the field is located, the weeding of the 

fields with annual and perennial weeds, etc. 

The main method of plowing is plowing the beds. That is 

why the correctly determined width of the bed and the straightness 

of the furrows are one of the important agro-technical requirements 

for plowing. The beds are plowed on the ridge and plowing on the 

ruin. When plowing a ridge between the two beds, and when 

plowing a ravine in the middle of the bed, unploughed areas are 

obtained, which requires additional labor and energy. This can be 

avoided by plowing on a ridge during the previous year and vice 

versa. This is more difficult to do, so more often plowing with 

different widths of the beds or perpendicular to the plowing of the 

previous year is practiced. In order to eliminate the shortcomings in 

the plowing on ridge and ruin, the choice of beds with different 

widths and alternation of the two types of plowing of the even and 

odd beds is most often practiced. In the case of figured plowing, 

which is less frequent, the width of the bed is 30-40 m in the middle 

of the field and it is plowed figuratively on the wide and narrow 

side of the block. Cultivation and harrowing require larger and 

wider beds, which are selected by an experienced operator. 

Soil and climatic factors are of great importance for 

quality tillage. The annual amount and distribution of precipitation, 

as well as the average annual and monthly temperature are factors 

that determine the need for tillage and ways of performing it. 

The technological properties of the soil have a significant 

influence on the quality of plowing: connectivity, plasticity, 

stickiness. 
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The ability of the soil to resist forces aimed at separating 

soil particles is its connectivity, and the ability of the soil to change 

its shape without breaking down into smaller particles determines 

its plasticity, while the ability of soil particles to stick to each other 

when moist, or to stick to other objects determines its stickiness. 

Soil moisture is a particularly important factor that 

determines the quality of tillage. Very dry or too wet soil makes 

tillage difficult, increases energy consumption and reduces machine 

productivity. Plowing the soil is best done at a certain range of 

humidity, at which the soil is best crushed and does not offer much 

resistance. This condition is called physical maturity of the soil and 

represents 70-90% of OMC. In moister conditions, cultivators work 

better than disking machinery, as very moist soil sticks to them. 

Therefore, in early spring, cultivating the soil as pre-sowing soil 

preparation is preferable to disking. In dry spring, however, disking 

as a more productive agro-technical event is necessary. Research 

data on soil moisture determined before sowing tomatoes during a 

field experiment also show the advantage of cultivation over 

disking in wet spring / Fig. 1 /. 

 

 
Fig. 1. Soil moisture at different depths and types of tillage. 

 

Soil density and hardness are the main indicators that 

determine the requirements for tillage methods. The density of the 

soil changes more significantly until the sowing of the crops, while 

during the vegetation of the plants there is a certain equalization of 

the volume with the equilibrium density of the soil. The conducted 

research has established the optimal density for the cultivated crops 

- 1.0 - 1.4 g / cm3, its further increase above these limits hinders 

growth and development and reduces the yields obtained from 

them. From the tested different ways of tillage, a more significant 

compaction of the layer 0-20 cm is observed during disking 

compared to plowing / Fig. 2 / 

 

 
Fig. 2. Soil density at different depths and types of tillage. 

 

 

Soil hardness expresses the mechanical resistance of the 

soil against the deforming effect of tillage methods, agricultural 

machinery, and plant roots. It varies from layer to layer and depends 

on soil moisture and density. The hardness of the soil, when tested 

with all three ways of tillage, is the highest in the variant with 

disking, followed by the variant with loosening, and the lowest is in 

the case of plowing / Fig. 3 /. 
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Fig. 3. Soil hardness at different depths and types of tillage. 

 

Conclusions 
1. The factors that determine the need for tillage, and 

quality of execution are: Soil and climatic, taking into account the 

characteristics of different soil conditions and the average annual 

and monthly precipitation and temperature. Technological, 

determining the correct choice of tillage methods and their 

aggregation to tractors with the appropriate power. Agrotechnical, 

taking into account the requirements of the cultivated crop and the 

predecessor, as well as the presence of plant residues and weeding 

of the field with different species composition of weeds. 

Organizational, determining the proper organization of work and 

good preparation of the field for tillage. 

2. The results of studies on soil moisture determined 

before sowing tomatoes during a field experiment also show the 

advantage of cultivation over disking in wet spring. 

3. From the tested different ways of tillage, a more 

significant compaction of the layer 0-20 cm is observed during 

disking compared to plowing. 

4. The hardness of the soil in the tested three  of tillage is 

the highest in the variant with disking, followed by the variant with 

loosening, and the lowest when plowing. 
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