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Abstract 

 

The paper analyzes the influence of three soil tillage systems: conventional (CT), minimum tillage (MT), and no-tillage 
(NT) on bulk density values, under the specific conditions of alluvial soils in the Great Island of Brăila, an area with 
unique soil characteristics, characterized by high textural variability and a marked degree of heterogeneity. The study 
was based on a field experiment in which soil samples were collected from four depths (0–10 cm, 10–20 cm, 20–30 cm, 
and 30–40 cm) at two key moments: three days after sowing and immediately after harvesting. The samples were 
analyzed in the laboratory according to the Canarache method (1991), and the bulk density values were correlated with 
the tillage system applied. The results showed a progressive increase in bulk density with depth. At sowing, the lowest 
values were recorded in MT (1.09 g/cm³), and at harvest, NT recorded the highest values (1.22 g/cm³) at a depth of 0–
10 cm. However, all values determined were below the critical threshold of 1.4 g/cm³, indicating that none of the 
systems led to compaction harmful to root development. Statistical analysis (ANOVA) showed no significant 
differences between the tillage systems. The study confirms that the application of conservative systems does not 
adversely affect the physical structure of the soil and can be a viable alternative for the sustainable management of 
alluvial soils, while also offering stable and high agronomic potential. 
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Soil cultivation using various farming 

techniques causes changes in its physical 

properties to a greater or lesser extent. This, in 
turn, affects crop development and, consequently, 

production results. In this regard, it is highly 

recommended to analyze the interaction between 
soil cultivation systems and the physical properties 

of the soil. 

Soil preparation has always been the starting 

point for the idea of high-performance agriculture 
throughout history (Busari M.A. et al, 2015). The 

main soil tillage system that has generated the 

greatest advances in production has been the 
conventional system (CT). The value of CT was 

due to its good weed control capacity, combined 

with a significant increase in production results 
(Ashapure A. et al, 2019). Subsequently, as a result 

of the evolution of soil tillage systems, both under 

the pressure of climatic constraints and the desire 

to conserve the pedosphere, conservative systems 
were developed (Mihu G.-D. et al., 2022). These 

include minimum tillage (MT), i.e., cultivation 

techniques involving shallow soil mobilization, 

and direct seeding techniques, known as no-tillage 

(NT) (Giller K.E. et al., 2015). The main 

difference between conventional and conservation 
technologies is that there is no plowing (Cakpo 

S.S. et al., 2025). Furthermore, in the conservative 

system, the presence of plant residues on the soil 
surface is essential, taking the form of mulch, in a 

minimum percentage of 30% (Jităreanu G. et al, 

2020). 

In contrast to the conventional system, both 
minimum tillage and no-tillage have become 

increasingly interesting due to the reduction in 

diesel consumption, equipment wear, and labor 
requirements (Calistru A.E. et al., 2024). 

Furthermore, conservative systems offer real 

advantages in terms of soil physical properties 
(structure, porosity, water infiltration rate, 

hydraulic conductivity), thus promoting a high 

degree of sustainability and increased productivity 

(Villamil B.M. et al, 2015; Zhao X. et al, 2017). 
In terms of aggregate size and stability, the 

direct seeding system favoured the formation of an 

exponentially higher number of macroaggregates, 




