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Summary

Soil compaction is often responsible for the poor establishment of trees on restored brownfield sites.
This paper examines the root development, survival and growth of Alnus cordata, Larix kaempferi,
Pinus nigra and Betula pendula after cultivation with complete cultivation, a standard industrial
ripper and a prototype ripper. The industrial ripper was used in one pass across the experimental
plots and the prototype ripper in both two and four passes. While the maximum root depths,

after five growing seasons, attained by trees were similar to the target soil loosening depths for the
cultivation techniques, the total number of roots suggests that root development was not uniform
across the soil profile. All treatments significantly increased both the maximum root depth and total
number of roots compared with the untreated control; the complete cultivation had approximately
double the number of roots compared with the other treatments. Larger average root diameters

and a higher percentage of coarse roots also suggest that roots experienced physical restriction in
the control, two-pass prototype and industrial ripper plots. Similarly, while all species had attained
significantly greater height growth on the treated soils compared with the control, the height

of A. cordata, L. kaempferi and B. pendula was greatest after complete cultivation. The results
demonstrate that complete cultivation is the most effective method of alleviating soil compaction for

tree establishment.

Introduction

Soil compaction is often responsible for the poor
performance or failure of trees planted as part
of the restoration of brownfield sites (Moffat
and McNeill, 1994; Moffat and Boswell, 1997).
Brownfield sites are areas of land that have un-
dergone some form of development in the past,
including mineral extraction, waste disposal,
industrial activity and commercial or residen-
tial development. Soil compaction alters the
moisture regime of the soil, often resulting in
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drought conditions during summer months and
waterlogging during wetter periods. It can also
impede the growth of roots, so that trees are un-
able to draw water or nutrients at depth, which
in turn may have adverse effects of the growth
of trees (Greacen and Sands, 1980). Soil compac-
tion and resulting poor root development can
also make mature trees more susceptible to wind
throw (Dobson and Moffat, 1993). It is therefore
essential that any compaction present at a restored
site must be effectively alleviated prior to tree
establishment.
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