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Abstract 

 

The aim of this study is to investigate the effects of different tillage on the main soil physical properties in the 

conditions of Ezareni Farm, Iasi, Romania. The study was conducted at the Ezareni Farm within the Didactic Station of 

the University of Life Sciences ,,Ion Ionescu de la Brad'' Iasi. The study was carried out on a cambic chernozem soil 

type. Two tillage systems, the conservative or no- tillage (NT) and the conventional one (CT), have been evaluated. The 

soil bulk density, the soil moisture and water stable aggregates were determined for each tillage system. The bulk 

density was determined measuring both the soil weight and volume at sampling. These soil samples were taken from 

four different layers: 0-10, 10-20, 20-30 and 30-40 cm. Regarding the water stability of soil aggregates, the soil samples 

were also taken at different depths and the soil moisture content was evaluated. Soil samples were taken down to a 

depth of 90 cm. Sampling was carried out in three replicates for each depth. The no-till system had a highly significant 

effect on the bulk density of the soil, particularly at a depth of 10-20 cm (NT2), with 1.50 g/cm3 being the highest value 

obtained. The same effect was observed for soil aggregate stability under the same treatment and at the same depth, 

where the highest value was 90.16%. Regarding to soil moisture, it took the second year of study to obtain a significant 

effect. 
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Today, there is great concern about food 

security and environmental conservation, as it is 

projected that food production would need to 

increase by at least 70% before 2050 to support the 

world's population. Increased demand for food has 

led to the use of intensive plowing systems to 

achieve food security (Foley J.D et al, 2011; 

Connor D.J, Mínguez M.I, 2012; Maharjan G.R et 

al, 2018). The response to this growing demand for 

food production is in fact based on soil 

conservation systems and also on crops that 

provide high yields and at the same time preserve 

the soil, the environment and biodiversity. 

However, intensive agricultural use is frequently 

associated with environmental impacts, such as 

contamination of the freshwater through nitrogen 

leaching and increased soil erosion (Maharjan G.R 

et al, 2018; Gholizadeh A., Kopackova V, 2019). It 

is therefore of prime importance to use tillage 

systems that ensure high crop yields and at the 

same time conserve soil, water and biodiversity 

(Franchini J.C et al, 2012). 

Among the available tillage systems, 

conventional tillage (CT) plays an important role 

in the evolution of modern agriculture, 

contributing to high yields, physico-chemical and 

biological soil improvement and weed control. 

In practice, CT is characterised by the 

complete inversion of the soil furrow by 

ploughing. In contrast, conservation systems 

include no-till (NT). These systems consist of 

planting crops with minimal or no soil disturbance, 

leaving at least 30% mulch cover (Giller K.E et al, 

2015). Compared to CT, NT systems have gained 

worldwide popularity due to reduced fossil fuel 

consumption and improved soil carbon content, 

soil structure and water infiltration, which can 

increase farm sustainability and optimize 

productivity over time (Deubel A. et al, 2011; 

Ciric V. et al, 2012; Villamil M.B, Nafziger E.D; 

2015; Zhao X. et al, 2017). 

In Romania and abroad, research in the field 

of agricultural tillage systems has been directed 

towards finding ways to improve soil structure, 

reduce soil compaction, improve water and air 

regime, improve organic matter content, soil 

quality, or air quality. In order to improve the 

activity of microorganisms and mesoorganisms in 

the soil, knowledge of the changes caused by the 

chemicals used, the critical limits of pollution (Sin 

Gh., 2013; Gus P. et al, 2003; Ailincăi C. et al, 


