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Abstract 

 

Soil compaction, induced by the agricultural machinery traffic, has a significant impact on some physical and 

mechanical properties of the soil and, consequently, on sunflower yields. Since Romania remains the largest producer of 

sunflower in the European Union, special attention needs to be taken. In 2021, Romania ranked first in the EU both in 

terms of production and cultivated area, according to data from the statistical office of the European Union, 

EUROSTAT. In this research, experimental investigations were performed in order to quantify the induced soil 

compaction perform by simulation of the agricultural traffic through successive „wheel by wheel” crossings on 

sunflower crop and different systems of machinery used in soil tillage. To this end there where been carried out several 

experimental plots, with different degrees of compaction corroborated with different systems of machinery used in soil 

tillage, and the evolution of the following parameters where determined: soil penetration resistance, soil bulk density, 

the water stable aggregates of the structural elements and the mean weight diameter of these elements. As per findings 

in this research, the soil compaction performed by a tractor Valtra T-190 before plowing, through one passing and 

respectively two passes through successive „wheel by wheel” crossings, in order to obtain different graduations of soil 

compaction and with different systems of agricultural machinery used in soil tillage, had a negative impact on all 

indices followed in the experimental researches and, therefore, on sunflower seed yields. 
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In Europe, sunflower is mostly cultivated 

in Southern and Eastern regions. Sunflower crop is 

covering more than 4.5 Million ha in EU: 

Romania, Spain, France, Bulgaria and Hungary 

being the main contributors, approximatively 90 % 

of the UE area (Pacureanu-Joita et al, 2021).  

Soil compaction caused by the traffic of 

agricultural machines is a well-known problem 

nowadays. When approaching the correct system 

of machinery used in sunflower soil tillage, many 

tasks of agriculture are solved. First of all, its 

physical condition is maintained or improved, its 

water and air properties are improved: soil 

becomes more loose, lumpy, and structural (Yu N 

Pleskachev et al, 2021). The excessive compaction 

of cultivated soils has a negative effect on crops 

and soil properties. Ass showed by A. Elaoud et al, 

(2011) soil compaction can be mitigated by a 

reduction in the number of passes, integration of 

organic matter and optimizing the choice of wheel, 

tire and inflation of the tires. To avoid soil 

compaction problems, agricultural producers use 

different tillage systems such as conventional and 

conservation tillage systems. No-tillage and 

minimum tillage systems fall under conservation 

tillage systems due to reduced reliance on farm 

machinery for soil tiling purposes. On the other 

hand, conventional tillage systems rely heavily on 

farm machinery for seedbed preparations. A 

conventional tillage system would require more 

than 20% of the total traffic experienced before 

seeding operations, as this tillage system often 

consists of both primary and secondary tillage 

activities. (Alaoui et al, 2006). Disc and spring-tine 

tillage systems are generally associated with 

secondary tillage practices. These systems are 

generally used due to their quick work rates and 

low draft. There are some demerits associated with 

both disc and spring-tine tillage systems, such as 

the ineffective burial of crop residue or weeds and 

soil smearing. However, tillage involving one pass 

of such implements (disc or spring-tine harrows) 

can be classified as a reduced tillage system and, in 

turn, is beneficial for soil conservation. In addition, 

the low draft associated with these implements 

allow agricultural producers to use smaller tractors 

for tillage operations. Wheeling or traffic from 

seeding operations after tillage can affect the soil 


