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Abstract Phosphorus (P), sulphur (S), and
nitrogen (N) concentrations were measured on
white clover herbage from a fertiliser field trial on
a mown white clover/ryegrass sward involving 5
rates of P by 5 rates of S in a factorial design.
Samples were analysed from two harvests in Year 1
and three harvests in Year 2 of the trial. P fertiliser
markedly increased % P and slightly reduced % S
in white clover, whereas S fertiliser had corres-
ponding effects on the percentages of S and P in
white clover. % N in white clover was increased
by P fertiliser in Year 1 and by S fertiliser in both
years, with S fertiliser having much the larger
effect. By relating herbage chemical composition
to white clover DM yield response patterns, S/P
ratio in white clover herbage corresponding to
balanced nutrition was calculated to be 0.63 in
Year 1 and 0.72 (at high fertiliser rates) in Year 2.
When calculations were based on white clover N
uptake instead of white clover DM, S/P ratio for
balanced nutrition was 0.04-0.06 higher, whereas
calculations based on total DM gave a lower balance
ratio than those using white clover DM. Because S
fertiliser costs much less per kg of nutrient than P
fertiliser, white clover S/P ratios arising from
economically optimal fertiliser S:P ratios were
higher than those for balanced nutrition. It was
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calculated that white clover S/P ratios could range
by 0.05 on either side of the economic optimum
without significant economic effects and it was
concluded that for a well-balanced fertiliser policy
white clover S/P ratios should be within the range
0.70-0.80. During the year following fertiliser
application, initially high S/P ratios in white clover
herbage declined but low ratios remained relatively
unchanged.
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INTRODUCTION

Without the application of phosphorus (P) and
sulphur (S) fertilisers to pastures in New Zealand,
deficiencies in P and S can rapidly develop. The
severity of these deficiencies can vary independ-
ently of each other, as can the quantities of P and S
fertilisers required to correct them. Fertiliser
practices which result in good nutritional balance
between P and S in the pasture are likely to make
the most efficient and profitable use of nutrients
applied. Fertiliser recommendation schemes for
individual nutrients, based on nutrient cycles and
soil tests, have been developed for pastures in New
Zealand (Cornforth & Sinclair 1984; Metherell et
al. 1995). However, there are currently no generally
accepted criteria by which to judge whether good
nutritional balance between P and S in pastures has
resulted from these or other fertiliser recom-
mendations.

Sinclair et al. (1985) suggested that the ratio of
S to P in pasture herbage might be a suitable
parameter for assessing the appropriateness of S:P
ratios in previous fertiliser applications and
identified a need for research to define ideal herbage
S/P ratios. The procedure most widely promoted
for assessing nutritional balance in a crop is the
Diagnosis and Recommendation Integrated System






