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Abstract Some properties of surface mineral soils
under Pinus radiata were compared with those
under adjacent pasture at ten farm-forestry sites in
the Manawatu, New Zealand. None of the sites had
received lime in the last 10 years. Generally, the
soil samples under P. radiata had lower pH and
higher extractable aluminium concentrations than
their counterparts under pasture. Exchangeable
calcium values were lower under P. radiata, by
961275 kg/ha. Tree uptake and forest floor
development can account for up to 550 kg/ha; at
six sites the difference was less than 550 kg/ha,
suggesting that calcium genérally was conserved
by the P. radiata ecosystem. Soil exchangeable
sodium and magnesium values were usually greater
under P. radiata than under pasture; this probably
resulted from the interception of airborne sea-salt
by the P. radiata canopy and subsequent transfer
to the soil. There were no general trends in the data
for available phosphorus and exchangeable
potassium. Total nitrogen was often lower in the
samples under P. radiata, and the C/N ratio was
generally greater under P. radiata. Loss of soil
nitrogen may arise from elimination of legumes,
accumulation by the trees, and possibly by leaching.
Mineralisation of nitrogen, together with production
of organic acids and uptake of excess cations over
anions, may be possible causes of soil acidification.
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INTRODUCTION

In 1995, approximately 70 000 ha of new land was
planted in trees in New Zealand, and 85% of this
planting was by farmers and other small inivestors,
mainly on pasture (Mead 1995; Maclaren 1996).
Pinus radiata is the main species being planted,
with the objectives of both wood production and
erosion control. Conversion of pastures to P. radiata
forest is also being advocated as a means to
sequester carbon dioxide (Ministry for the
Environment 1994). Although this is a major change
in land use, there have been relatively few studies
of changes in soil properties when improved pasture
is converted to P. radiata.

Previous studies of soil properties under
adjacent plots of pine and undeveloped grass,
mainly in the South Island, have shown that
inorganic P, Olsen-P, Bray-P, mineralisable-N, and
sulphate-S are greater under pine (Davis & Lang
1991; Birk 1992; Davis 1994, 1995; Condron et al.
1996). They also found that organic C, total N,
organic P, and total P in soil tend to decrease with
the growth of pine.

Hawke & O’Connor (1993) reported that soil
pH was lowered under higher densities of P. radiata
at an agro-forestry trial at Tikitere near Rotorua.
Under a tree stocking rate of 400 stems/ha the pH
values fell from 5.6 in year 3 to 5.0 in year 18; the
main decline occurred from year 11, which was
three years after the final thinning. The pH of the
improved pasture plots remained at values close to
5.6 over this period. Studies by Davis & Lang
(1991) and Davis (1994), on paired sites in the
South Island, also showed that soil pH was lower
under conifers than under undeveloped grassland.
However, at an agroforestry trial at the Otago Coast
Forest, the soils under both pasture and pine had
similar pH values, of 5.1 to 5.2, at year 15 (see
Hawke & O’Connor 1993).

Farmers in the Manawatu Region have been
planting P. radiata as shelter belts and woodlots
for the past century, and some of the sand country
has been planted in P. radiata since 1896. In recent






