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Abstract 

 

Tillage is a fundamental soil practice that impacts various soil characteristics. However, the impact of tillage on soil 
health is complex and context-specific. Our study aimed to evaluate the soil carbon sequestration and nutrient use of 
two different tillage practices: conventional and minimum-tillage, at various depths ranging from 0 to 30 cm, using a 
chernozem soil type. The results of our study are consistent with the hypothesis that, over time, minimum-tillage 
typically boosts soil health in the 0-10 cm soil layer. Compared to the conventional practice (19.36 t C ha-1), there was a 
significant accumulation of soil organic carbon (0-30 cm) in the minimum-tillage practice (23.21 t C ha-1). Below 10 cm 
depth, the soil organic carbon stocks are close to those of the conventional layer (0-30 cm). Total nitrogen (TN), 
available potassium (AK), and phosphorus (AP) content in 0-10 cm depth under minimum-tillage practice were 19.5%, 
2%, and 3%, respectively, compared to the conventional treatment. Overall, the values of TN, AP and AK decreased 
with depth within the soil profiles as a consequence of soil practice and minimum disturbance. The data indicate that 
minimum tillage is a sustainable and effective management practice that maintains soil health, promotes soil carbon 
increase, and facilitates efficient nutrient use. 
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The worldwide production of food depends 

on soil technologies, which can result in the loss of 
soil organic carbon (SOC) and nutrient availability, 

crucial indicators of the agroecosystems' 

sustainability and the general health of the soil. 
Preserving the soil's moisture content, organic 

matter content, nutrient availability to plants, and 

avoiding erosion and pollution are part of soil 

management. By using the right tillage techniques, 
these may be controlled efficiently.  

Tillage is the process of preparing soil to 

support plant growth. Conventional tillage involves 
disturbing the soil, allowing plant roots to establish 

(Mihu el al., 2025). This decreases the soil's 

capacity to retain water, increasing its erosion 

susceptibility. Conversely, conservative tillage is 
an approach that minimizes energy, equipment, 

and moisture loss in addition to promoting soil 

preservation. The three most common types of 
conservation tillage are min-tillage, mulch-tillage, 

and no-tillage. The percentage of surface soil 

covered by crop residue following planting is used 
to differentiate between various forms of 

conservative tillage (Amit et al., 2018). Globally, 

the most widely used conservative tillage practice 

is min-tillage. By reducing soil erosion and 

disturbance of soil aggregates, min-tillage systems 

limit SOC degradation (Corbeels et al., 2019; 
Miranda et al., 2016). However, accumulating 

plant residues on the topsoil layer decreases the 

interaction between crop residues and soil 
minerals, which could eventually lead to a gradual 

decline in SOC stabilization. Additionally, it has 

been noted that long-term min-tillage or no-tillage 

adoption reduces crop output, compaction of the 
soil (Nunes, 2015), and the soil's C input (plant 

biomass and root exudate). The primary goal of 

conservation tillage is to prevent soil degradation 
by preserving agricultural residue in soil, 

promoting soil organic carbon. Conservation 

tillage preserves the soil's stability and proper pore 

distribution, compared to conventional tillage 
methods that break down soil aggregates and 

produce a hard pan. (Das et al., 2020). Long-term 

conservation tillage strategies have been shown to 
improve nutrient cycling, energy transfers, and soil 

enzymatic activity; enzymatic activity and soil 

organic carbon are thought to be closely related to 
soil health (Dick, 1994). 

This study aimed to compare soil organic 

carbon and nutrient content among two tillage 

systems (conventional and minimum tillage) in 


