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Sustainability of New Zealand high-country pastures under
contrasting development inputs. 4. Organic matter components
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Abstract Biomass, N, S, P, C, and Ca composition
of shoots, litter, roots and coarse organic matter >1.3
mm diam., and <2 mm soil fraction are given for
two trials under 61 different fertiliser and grazing
treatments on a Pukaki/Tekapo high-country soil
after 10-15 years. Effects were primarily related to
fertiliser, secondarily to stocking rate, and rarely to
the grazing method. While there was an increase in
soil C and N and a decrease in C/N ratio of the
<2 mm soil fraction with increasing fertiliser rate,
the relationships were weak. Spring shoot biomass
increased with S and P fertiliser rate and decreased
with stocking rate. Surface litter (5-33 t ha!) was
slightly greater under lax grazing, but total soil root
and coarse organic matter (6-57 t ha™!) increased
with stocking rate, with an exponential decrease
with soil depth. There were only small treatment
effects on %N in organic components, %S in
organic matter components increased with S
fertiliser rates, and %P increased with P fertiliser
rates, especially in the litter layer. There were active
roots to 40 cm soil depth. The half-life of leaf litter
decomposition of 10 species from April to
September ranged from 0.2 to 38 years. The
decomposition rate of litter was positively
correlated with C/N and Ca litter concentration over
the first fortnight after deposition and with %S in
litter over the next 150 days. Microbial biomass
decreased with fertiliser level. An incubation
experiment indicated that nitrification was
occurring. Grazing management treatments had
greater effects on soil organic components than on
inorganic components.
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INTRODUCTION

In the recent decade there has been increasing
interest in the long-term sustainability of different
agricultural land-use practices, as well as their
productivity and profitability. This has been
particularly true for rangeland pastoral farming of
the inter-montane basins and surrounding ranges
on the eastern side of the Southern Alps in New
Zealand, known as the South Island high country.
The present series of papers attempts to quantify
some of the production and sustainability aspects
of these lands based on two long-running agri-
cultural studies under contrasting fertiliser inputs
and grazing management practices.

Previous papers have provided background and
discussed shoot nutrient composition of the different
species (Scott 1999) and inorganic nutrient
composition in the <2 mm soil fraction to a depth
of 40 cm (Scott 2000). The present paper focuses
on the corresponding changes in the organic matter
components of biomass and in nutrient composition
of combined shoots, litter, and the coarse and fine
soil organic matter components, after 10-15 years
of these contrasting inputs.

Much attention has been focused on soil C and
N levels and C/N ratios as being integrators of plant/
soil processes in terms of primary plant production,
stock utilisation, nutrient cycling, soil structure,
water-holding capacity, and climate relationships
(e.g., Hewitt & McIntosh 1996). While broad-scale
variations of these parameters in relation to climate
and long-term utilisation are reasonably well
established (Haynes 1996), there is still a relative
paucity of data on how they vary in the short term
in relation to different agricultural inputs and
management, and hence their utility in monitoring
for production or sustainabilty issues. This is
particularly so for the effects of different grazing
managements. The present study investigates some






