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Abstract 

 

Water content is essential for all soil processes. It functions as a transfer medium for nutrients in the soil solution, as well 

as a source of water needed for plant growth and development. The practice of no-tillage, compared to conventional 

tillage, has a positive influence on the continuity of the soil pore system, with direct effects on water and air circulation. 

The present scientific research investigates the dynamics of hydro-physical properties in tillage systems practiced in the 

experimental field of the Soil Management Department in Ezăreni Farm, Iasi University for Life Sciences, Romania. It is 

geomorphologically located on the transition Coast of Iasi, in a plateau area, with a cambic chernozem soil, with clay-

loam texture. Soil samples were collected from the reference plots in undisturbed natural settlement, using 100 cm3 metal 

cylinders to determine the hydraulic conductivity. Soil samples were also taken at a depth of 0-90 cm for gravimetric 

moisture determination and WatchDog sensors (SM100) were placed at a depth of 10-30 cm at the beginning of the 

growing season for volumetric moisture measurement. In the field, the infiltration rate of water into the soil was 

determined using the double ring infiltrometer. The results confirm that the no-tillage system conserves more water in the 

soil, has higher saturated hydraulic conductivity values, from 0.196 at 30-40 cm depth to 1.209 (cm/s x 10-2) at 20-30 cm 

depth, and the infiltration rate determined in the field is 4% higher compared to the conventional system. 
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Conservation tillage is associated with 

noninversion of soil, resulting in the maintenance of 

at least 30% of the soil surface coverage with crop 

residues after seeding. In particular, conservation 

tillage measures vary with depth and width of 

cultivation, and are classified as no-till, ridge-till, 

strip-till, mulch-till, and reduced-till techniques. In 

Europe, conservation tillage is practiced on 26% of 

the total arable land (Madarasz B. et al, 2021), in 

Germany, 34% of all farms are managed under 

reduced tillage, and only 1% of the arable land is 

cultivated in no-tillage systems (Zikeli S. et al, 

2017). 

Conservation tillage is well-recognized as a 

potential strategy to increase the agricultural 

sustainability by preserving soil and water resources 

and improving the production economy, among 

other agroecosystem services (Van den Putte A. et 

al, 2010). 

Due to accumulating plant residues on soil 

surfaces, no-tillage generally has a more intense and 

immediate effect on topsoil than on subsoil 

properties. For instance, no-tillage has generally 

resulted in a greater wet aggregate stability 

(Bottinelli N. et al, 2017), macro-aggregation 

(Kibet L.C. et al, 2016), and water content (Parkin 
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G. et al, 2013) at surface soil layer compared with 

conventional tillage. 

Some studies have reported inconsistent 

results when soil hydro-physical properties were 

compared between no-tillage and reduced tillage 

systems. For example, compared with reduced 

tillage, no-tillage resulted in higher (Acar M. et al, 

2018; Al-Kaisi M. et al, 2014), lower (Alam M. et 

al, 2017; Villamil M.B. et al, 2015), or similar 

(Bottinelli N. et al, 2017) aggregate stability and 

size distribution. Contradictory results can also be 

found in soil hydraulic properties and crop yield 

when comparing between reduced and no-tillage 

systems (Alam M. K. et al, 2017). 

Conservation tillage, which includes a variety 

of reduced and zero tillage techniques that leave at 

least 30% crop residue on the soil surface, has 

increasingly been adopted as the agricultural best 

management practice to reduce soil erosion. These 

tillage practices significantly affect surface 

hydrologic properties, leading to increased 

infiltration and reduced runoff (Singh A. et al, 2009; 

Van Wie J.B. et al, 2013). 

Variable soil bulk density due to human 

disturbances and environmental effects is an 

important factor causing temporal and spatial 


