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Effects of conservation agriculture practices on bulk density and soil water retention
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Abstract
A long term study was conducted in a sandy loam soil in Denmark to investigate the effects of conservation
practices including rotation, residue management and conservation tillage on volumetric water content (VWC)
and bulk density (bd). Rotation R2 is a rotation of winter crops with residue retained, rotation R3 a mix of
winter and spring crops with residue removed, and rotation R4 the same mix of crops like R3, but with residue
retained. In each rotation the following tillage systems were included: moldboard plowing to a depth of 20 cm
(P), harrowing to 8-10 cm depth (H), and direct drilling (D). Soil cores were taken from the 4-8 and 12-16 cm
depth in autumn 2013. Water retention was determined in matric potentials ranging from 0 to 100 kPa. Direct
drilling resulted in a larger bd at both sampling depths. At 4-8 cm depth, VWC was larger in reduced tillage
systems (D and H) especially at 3 to 10 kPa matric potentials compared to P. At 12-16 cm depth, however this
was the opposite and P resulted in a larger amount of VWC compared to H and D. Residue retention treatment
(R4) enhanced the ability of soil to hold water (VWC) especially in macro-porosity, and decreased bd at both
sampling depths.

Keywords: Sustainable agriculture, Crop rotation, Conservation tillage, crop residue and water retention curve



