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Effect of treading by dairy cattle on topsoil physical conditions for six
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Abstract A study of the physical condition of
soils under dairying in the Waikato and Northland
regions was undertaken to determine the physical
condition of the soil, possible changes from pugging
damage, and the most appropriate measurements
and sampling regimes for monitoring change.

Sites were selected on widespread soil types
(Allophanic and Gley Soils in the Waikato;
Allophanic, Ultic, and Podzol Soils in Northland)
and corresponded to never trodden, usual usage or
conditions, and previously pugged (>18 months
ago) pasture. Soil cores were collected at 50-mm
depth increments for determination of bulk density,
total porosity, saturated and unsaturated hydraulic
conductivity, proportion of pores greater than 30
and 60 um, and aggregate size class.

The 0-100-mm depth was best for showing
differences between treading regimes. Within this
depth, hydraulic conductivity and aggregate size
showed the greatest differences between regimes.
All measurements were useful for showing
differences in the Waikato data. However, for
Northland, bulk density, total porosity, and
proportion of pores were not always indicators of
change. Approximately 20 cores were needed per
regime to show differences. Soil properties on most
soil types were still affected 18 months after a
pugging event. Measurements selected for showing
change varied depending on whether data were for
geographic regions, a single region, or a particular
soil type.
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INTRODUCTION

The Waikato and Northland regions of the North
Island of New Zealand have a variety of contrasting
soil types and topographies which are used for
dairying. Because stocking intensity varies from
place to place it is possible that the amount of soil
change could also vary within the same soil type
and between regions. In Northland, dairy herd
stocking densities average approximately 2.0 cows
ha™!, and in the Waikato approximately 2.7 cows
ha™! (Livestock Improvement 1997). Cows are
grazed outdoors year round, but in winter, paddocks
are subdivided into smaller strips using electric
fences. The strips are grazed on a rotational basis
to ensure maximum pasture utilisation and stock
density can reach 300 to 600 cows ha™! in winter
when the soil is wet and susceptible to treading and
pugging (poaching). As a result, parts of paddocks
can be severely pugged damaging both the soil and
pasture.

Over several years, pugging may have occurred
at some time over much of the farm with some areas
being more pugged than others. Any decline in soil
physical condition as a result of treading damage
and its subsequent effects on pastoral sustainability
is of concern (Haynes 1995; MAF Policy 1995,
1996; Ministry for the Environment 1996). Several
studies have shown the effects of pugging on
reducing pasture production (e.g., Mullen et al.
1978; Johnson et al. 1993; Thomson et al. 1993;
Ledgard et al. 1996). However, few data are
available to show the extent of any soil change, or
what the best depths and measurements are for
monitoring change. The purpose of this paper was
to help answer these questions for intensive dairy
farming systems in Northland and the Waikato, both
of which have a variety of soils and high stocking
rates.






