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In the Waikato region, and in other parts of the country, where intensive forms of
agriculture are practised, nitrate levels in ground water have been gradually rising. The
use of mineral-nitrogen fertiliser, plus inputs of organic nitrogen in the form of animal
returns, are likely contributors to the problem. The fate of any surface-applied nitrogen
depends on the soils ability to hold 'nutrients' within the root zone, relative to the plants
ability to extract them. Any nitrogen that quits the root zone will travel on downwards
with the percolating water in the root zone, and eventually end up as a contaminant in
the ground water.

We carried out a desk-top study using a mechanistic simulation model to examine the
nitrogen dynamics of a dairy pasture in the Waikato. The model was used to assess
the potential risk of ground water contamination from dairy pastures that are both
irrigated and fertilised. We used a simple 'lumped parameter' model (LPM) to link the
mechanisms of water transport through the root zone, with the complex of nitrogen
transformations that result from both natural processes, and those consequent upon
the application of fertiliser or animal returns of dung and urine.

In this paper we describe the model and present some calculations to compare the
leaching potential of an irrigated pasture with a dry-land dairy system. Because of the
power of computers, even given the complexity of our LPM model, we have run long-
term simulations of 25 years to assess the risk of groundwater contamination.
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The soil water balance Statistical analysis of pasture irrigation
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+ Apply ‘more than average' immgation in a dry year

+ Drainage is significant during the wintertime Water Bolance [mm /28 4]
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[ This work is stillin progress!!

How good are the model results?

+ No model is any good unless it has been tested
All models can be defeated in a court of law
+ Simple lumped-parameter model seems to be in the right ball-park

How much tuning is required?

+ 21 soil parameters + 9 balance equations
+ 19 plant parameters + 4 balance equations
« only 4 animal parameters + 1 balance equation

What improvements are needed?
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Soil model - macropore flow, layered soil, groundwater
Plant model - growth, clover/grass competition, N-fixation
Animal model - intake, rotational grazing, dung/urine patches
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