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Abstract Results from 10 field trials that
compared the agronomic effectiveness of water-
soluble phosphate (WSP) fertilisers with reverted
or dicalcic superphosphates (DCP) are reviewed.
The 51 observed relative responses ranged from
+20% to —10%, with a mean response of 0.2%.
Nineteen (38%) were positive and 22 (62%)
negative. A total of 17 were statistically significant
(P £0.05), either negative (8) or positive (9). The
51 observed responses were normally distributed
about zero, consistent with the hypothesis that these
products have no effect on plant growth over and
above the effect of WSP and that the range in the
observed responses simply reflected the underlying
biological variation. There was evidence in one trial
that DCP may be more effective than WSP in
situations where significant phosphorus (P) is lost
through leaching. On an acid soil, DCP was superior
to WSP because of the free lime present in the
former product. It is concluded that DCP have no
effects on plant production over and above that
which can be achieved by applying lime and WSP
separately. It follows that the interaction of the two
components that results in the process of reversion
and the formation of less soluble DCP confers no
advantage relative to the use of WSP.
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INTRODUCTION

Lime-reverted superphosphate and lime:super-
phosphate mixtures have been manufactured and
sold in New Zealand for many years. Such products
contain no free acid and were originally developed
to enable superphosphate fertilisers to be sown in
contact with seed. Their popularity has extended
beyond this use, and it is now claimed in company
literature that, relative to water-soluble phosphate
(WSP) fertilisers, they have other beneficial effects.
Such claims are based on theoretically plausible
mechanisms.

1. These products contain predominantly dical-
cium phosphate (DCP) (CaHPO;), rather than
the more soluble monocalcium phosphate
(MCP) (Ca(H,PO4)2) present in WSP fertilisers.
It is claimed that DCP is utilised more efficiently
because it better matches the plant’s demand
for phosphorus (P).

2. The dissolution of DCP produces alkali and thus
less fertiliser P is “fixed” by reaction with active
soil Fe and Al oxides and less P is adsorbed
onto the surface of soil minerals. This also
results in a more efficient source of P for plant
growth.

Ca HPO, + H,0 ¢ CaZ* + HoPO, + OH-

This liming effect is further enhanced by the
presence of free lime in these products.

These two mechanisms result from the two
components, lime and WSP, interacting and forming
DCP which is said to have effects on plant growth
over and above that which can be achieved by
applying each component separately.

This paper reviews New Zealand data, both
published and unpublished, from field trials which
have compared the effects of DCP fertilisers with
WSP fertilisers in order to test these claims.

DESCRIPTION OF DATA

A database of field trial records was established.
Trials were included only if the treatments were






