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A climate-driven, soil fertility dependent, pasture production model
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Abstract Field trial data relating pasture growth
to measures of soil fertility are confounded by many
site-specific environmental factors, particularly the
weather. One approach to accommodate this is to
express fertiliser responses in terms of relative
rather than absolute yields, but this approach places
constraints on trial design and is unhelpful when
attempting to extrapolate data to estimate actual
yields at other sites or in other years. We suggest
an alternative approach that includes the soil
moisture, and so the effect of climate, as it
influences evapotranspiration. The model assumes
that pasture growth is proportional to evapo-
transpiration, and that the proportionality constant
(k) depends on soil fertility. Evapotranspiration is
calculated from a simple daily soil water balance.
Values for k varied from 11 to 19 kg DM ha™! mm!
of evaporation. The greatest divergence between the
measured and modelled production occurred during
a prolonged dry period. Possible reasons for this
are discussed. With simulated weather data, the
model can be used to generate probability-density
functions of pasture production. The advantage of
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the approach is that prediction of “actual” yield is
a very helpful measurement for producers, and more
valuable to scientists than relative yield when
modelling nutrient cycling. This modelling
approach also has potential applications in farm risk
management and feed budgeting.
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INTRODUCTION

Gandar & Kerr (1980) examined 100 papers
reporting on agronomic field trials in New Zealand,
and reported that “‘climatic data were rarely used to
aid interpretation of results”. There is little evidence
in scientific literature to suggest that the situation
has changed much in the last 20 years. This applies
particularly to the analysis of field trials assessing
the relationship between pasture growth and
measures of soil fertility status conducted at
different sites and in different years (Sinclair et al.
1997). Rather than the effects of site- or time-
specific environmental factors, particularly the
weather, being examined explicitly, they are
masked. This is done by expressing fertiliser
responses in relative, rather than absolute yield
terms. Percentage yields relative to the site
maximum yield are then pooled and relative yields
from all sites (or seasons) graphed against the soil
fertility index under investigation. This approach
requires some treatments to achieve near maximum
yields, which places constraints on trial design and
is particularly unhelpful when attempting to
extrapolate data to estimate actual yields at other
sites or in other years.

For example, Sinclair et al. (1997) found that
the fitted curve for the relationship between Olsen
P and relative yield for 17 field trials measuring
long-term (6-year) pasture growth response to
phosphatic fertilisers explained less than 28% of
the yield variation. Sinclair et al. (1997) noted that






