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Abstract Organic farming in its various forms is
seen by many as a sustainable alternative to
conventional farming. This review considers and
compares aspects of soil and environmental quality
associated with organic and conventional farming
systems under New Zealand conditions. The
sustainability parameters considered include soil
quality, nutrient dynamics, nutrient budgets, trace
elements, and pesticides. The review used inform-
ation from appropriate comparative studies
conducted in New Zealand and overseas. However,
because of the shortage of data on nutrient dynamics
under organic systems in New Zealand, we also
used a nutrient balance model (OVERSEER) and a
nitrogen leaching estimation model to assess the
comparative sustainability of typical model
systems. Interpretation of the measured data
coupled with the results of the modelling exercise
suggests that organic farming carried out according
to the Bio-Gro New Zealand production standards
can be sustainable if sufficient amounts of nutrient
are returned to match removal and losses. Bio-
dynamic farming may be unsustainable because
nutrients removed in farm produce are not
adequately replaced. Soil organic matter content and
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biological activity is generally higher under both
types of organic system than under conventional
systems. Trace element availability and use may
limit the sustainability of organic systems if no
attempt is made to address natural deficiencies
common in New Zealand soils. The reduced use of
pesticides may be beneficial for the wider
environment. The main conclusion is that a
concerted research effort is urgently required to
address various soil and environmental quality
issues associated with the large-scale adoption of
organic farming practices in New Zealand.
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INTRODUCTION

This review has been written at a stage of New
Zealand agriculture when farmers using conven-
tional methods (essentially the practices of the last
50 years based on the use of synthetic fertilisers
and agrochemicals to maximise production) are
being challenged on a number of fronts. Plant and
animal breeding methods are being refined by
molecular biology techniques. Farming systems, on
the other hand, are being broadened by a range of
alternatives presented under the “organic” and
“biodynamics” banners. The pace of change has left
many within the agricultural industry grappling with
their future options and attempting to understand
new concepts and definitions in order to make sense
of the debate.

The objective of the paper is, therefore, to
attempt to conduct a comparison of soil and
environmental quality under organic and conven-
tional New Zealand farming systems that will
answer some of the questions about the sustain-
ability of organic farming. Within that context the
integration of scientific data reported from studies
on organic and biodynamic farms has not been easy






