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Comparison of six phosphate rocks and single superphosphate as
phosphate fertilisers for clover-based pasture
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Abstract Six phosphate rocks (PRs), Sechura
(SPR), North Carolina (NCPR), Egypt (EPR), Arad
(APR), Zin (ZPR), and Nauru (NPR), were
compared with single superphosphate (SSP) as
annually applied P fertilisers for mown ryegrass/
white clover swards at two sites, in the central North
Island (Te Kuiti) and southern South Island
(Woodlands) of New Zealand over a period of three
years. NPR was finely ground before application
but the other PRs were applied as received and so
differed considerably in particle size distribution.
Measurements were made of annual dry matter
(DM) production and % P in harvested herbage,
and Olsen P in the soil at the end of each year.
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Overall, responses were in the order
SSP>SPR~NCPR>APR~EPR~ZPR~NPR. There
were important differences in responsiveness to PRs
at the two sites.

The agronomic performance of PRs was better
related to their extractability by formic acid than to
extractability by citric acid. Replacement of the
standard citric acid test used in New Zealand by
the formic acid test is recommended.
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INTRODUCTION

Unground phosphate rocks (PRs) from North
Carolina (NCPR), Sechura, Peru (SPR), Arad, Israel
(APR), and Egypt (EPR) have been used as direct
application P fertilisers on pastures in New Zealand
since the late 1980s. Most of the research carried
out in New Zealand has investigated the effect of
either SPR (e.g., Sinclair etal. 1990) or NCPR (e.g.,
Mackay 1990) on pasture yield responses compared
with soluble P fertilisers (triple and single
superphosphate (TSP, SSP)). Since there has been
no field research on the relative agronomic
effectiveness (RAE) of PRs at common sites, they
have tended to be treated as equivalent. In a
glasshouse trial, Rajan et al. (1992) assessed the
RAEs of NCPR, SPR, and APR plus other PRs and
reported significant differences. These workers also
found that extraction of the PRs with 2% formic
acid was a better indicator of RAE than the
commonly used 2% citric acid extraction. The
purpose of the experiments described in this
paper was to determine whether there were also
important differences in the field in agronomic
performance among PRs covering a wide range
of reactivity, and to examine the ability of
laboratory tests of PR reactivity to assess their
agronomic performance.






