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Shallow mechanical loosening of a soil under dairy cattle grazing:

Effects on soil and pasture
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Abstract Shallow mechanical loosening of soil
to 22 cm deep (aeration) was investigated as a
method for ameliorating soil compaction caused by
dairy cattle treading. Soil physical and pasture
measurements taken over 46 weeks compared plots
grazed under normal grazing practice (non-aerated)
with plots under normal grazing practice where soil
was mechanically loosened (aerated). Aerated soil
initially showed reduced (P < 0.05) penetration
resistance, degree of packing, and bulk density, and
increased (P < 0.05) hydraulic conductivity, total
porosity, macroporosity, and proportion of small
aggregates, compared with non-aerated soil.
However, after 40 weeks aerated soil showed some
reversion back to a non-aerated state, and only the
most sensitive measurements (penetration resis-
tance, degree of packing, soil structure, and
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macroporosity) showed significant (P < 0.05)
treatment differences. Pasture herbage yield,
botanical composition, and root length were
unaffected (P < 0.05) by aeration, but aeration
increased (P < 0.05) root dry weight and decreased
bare ground. This work suggests that timing of
aeration with regard to soil moisture and atmos-
pheric conditions is vital for optimal soil and pasture
responses. The need to use methods which sample
large volumes of soil and pasture to detect soil
physical and pasture changes due to loosening is
also stressed.
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INTRODUCTION

There is increasing evidence that soil compaction
and structural degradation resulting from livestock
treading is a problem in Australasia (Climo &
Richardson 1984; Willat & Pullar 1984; Kelly 1985;
Greenwood & McNamara 1992; Proffit et al. 1995;
Holt et al. 1996; Greenwood et al. 1997) and other
parts of the world (Scholefield et al. 1985; Davies
et al. 1989; Mulholland & Fullen 1991). Livestock
treading under intensive farming systems can be
detrimental to soil structure by causing compaction,
which adversely influences air, water, and nutrient
movement and chemical and biological processes
in soils. This structural degradation also affects
pasture root and shoot growth and plant health
(Gradwell 1960, 1965; Mulholland & Fullen 1991;
Greenwood & McNamara 1992; Harrison et al.
1994; Cook et al. 1996; Houlbrooke et al. 1997,
Lobry de Bruyn & Kingston 1997). Therefore, soil
damage by the hooves of grazing animals can
influence plant productivity and the overall
profitability and sustainability of pastoral farms
(Raghavan et al. 1989).

Two soil processes can occur in response to
treading. Compression by hooves predominates at
low to medium soil moisture contents (trampling






