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Abstract A mowing trial was conducted on the
Mangatea clay loam (a yellow-grey earth or Umbric
Dystrochrept fine hallositic mesic) to examine the
mechanisms causing lime responses in a grass/
clover pasture. The trial site was located on a sheep
and beef farm 8 km south of Te Kuiti, New Zealand.
The site generally had cool winters and warm moist
summers, with an annual rainfall of about 1400 mm.
The treatments consisted of 3 lime rates (0, 5000,
10 000 kg ha™!) in the absence of P and 6 lime rates
(0, 1250, 2500, 5000, 7500, 10 000 kg ha™!) in the
presence of P (50 kg P ha~! yr™!), all in the presence
of sodium molybdate (Mo), and an additional
treatment where P was applied in the absence of
lime and Mo. Lime increased grass yield but
decreased clover yield for the first 2 years after
application. In Years 3 and 4, the responsiveness of
the grass decreased and that of clover increased.
Lime increased net N mineralisation by up to 58 kg
ha™!, resulting in increased grass growth. Plant P
uptake in both grass and clover also increased when
lime was applied. However, yield responses were
only seen in summer in clover when plant P
concentrations in clover were less than 3.0 mg g~'.
The lime-induced increase in Mo availability would
contribute to lime responses if basal Mo was not
applied. Subsoil Al toxicity, particularly in summer,
was limiting growth in some parts of the trial.
However, there was no evidence that Mn toxicity
was limiting yield, nor of any lime-induced trace
nutrient deficiencies. Results from the application
of P and Mo indicate that there was at least a
6-month delay in the transfer of N from clover to
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grass, with about 30% of the extra clover N uptake
in Year 1 being transferred to extra N uptake in grass
in Year 2.
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INTRODUCTION

From a summary of 126 field lime trials conducted
throughout the North Island of New Zealand,
Edmeades et al. (1984) developed a model based
on soil pH to predict lime response in pasture.
Although this model accounted for 60% of the
variation in predicting lime response, the accuracy
of predicting a lime response at a given site was
not always high. Shannon et al. (1984) reported that
lime responses showed a seasonal pattern, with
largest relative responses occurring in summer and/
or autumn and the smallest responses, or depres-
sions, occurring in spring. However, the cause of
these seasonal responses could not be determined.
To improve the prediction of annual lime responses
and the seasonal distribution of these responses,
requires a better understanding of the underlying
mechanisms that gave rise to these responses.
Within New Zealand, lime responses have been
associated with reductions in aluminium (Al)
toxicity (During & Brier 1973; Edmeades et al.
1983a). The incidence of lime responses because
of reduced manganese (Mn) toxicity is probably low
as a survey of pasture Mn concentrations found less
than 2% of sampled sites had levels that indicated
Mn toxicity was a problem (Smith & Edmeades
1983a). Lime has been reported to increase soil
moisture content at some times of the year, and
could explain the seasonal response to lime (During
et al. 1984; Watt & Crouchley 1985). The effect of
lime increasing plant Mo availability is well
understood as a cause of lime responses on soils
where Mo is deficient (During 1984). Lime has also
been reported to increase net N mineralisation by
up to 58 kg N ha™! yr!, and this can lead to






