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The agronomic effectiveness of lime-reverted and dicalcic
superphosphates: A review
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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) (CaHPO4), rather than
the more soluble monocalcium phosphate
(MCP) (Ca(H2PO4)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 HPO4 + H2O o Ca2+ + H2PO4- + 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.
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DESCRIPTION OF DATA

A database of field trial records was established.
Trials were included only if the treatments were
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replicated and randomised and actual yield data
(either dry matter or green mass) were available.
This excluded trials in which treatment effects were
assessed visually. The trials also had to include a
treatment with a WSP fertiliser (typically either
superphosphate or ibex) and a treatment with either
lime-reverted superphosphate (typically made by
added 15% ground limestone to the "green"
superphosphate) or lime: superphosphate mixtures
(typically made by wet mixing ground limestone
and superphosphate 50:50 by weight). Trials of less
than 1 year's duration were not included and trials
with serpentine-reverted superphosphate were also
not included.

Records from 10 trials met the above criteria
and, with the exception of one trial on brassicas
(turnips), all were on pastures (Table 1).

The source of WSP used was superphosphate
with one exception (Trial 9), in which ibex (mono
calcium phosphate) was used. Four trials compared
WSP with a 50:50 lime:superphosphate mixture
(Trials 2, 3, 4, 7) although this product was
specifically referred to as dicalcic superphosphate
in only three of these trials. For the sake of
simplicity, the latter term will be used to describe
all instances where 50:50 lime:superphosphate was
used. Reverted superphosphate was used in six
trials. Analyses of the products, where available,
were recorded.

While all the trials compared soluble P with
either reverted or dicalcic superphosphate, only four
(Trials 3,7, 8,9) included a control (no P fertiliser)
and only four (Trials 3, 4, 7, 10) were designed to
balance the liming effect of the reverted or dicalcic
product.

All products were compared on the basis of an
equal weight of P applied except for Trial 10, in
which the products were compared on a basis of
equal weight of product. Two trials examined
possible residual effects, one using dicalcic (Trial
4) and the other reverted superphosphate (Trial 10).

One trial requires special explanation.
Crouchley (1979) reported a summary of the results
from five trials on the East Coast of the North Island,
New Zealand, that examined the effectiveness of
dicalcic superphosphate. The treatment effects on
pasture production were reported for the five trials
combined. Files of the individual trials could not
be located, and these trials are recorded as one trial
(Trial 7).

In total, and taking into account all the
combinations of P rates and lime treatments, there
were 51 trial years comparing WSP with DCP.

-20 -10 0 10 20 30
Responce to dicalcium phosphate relative

to water soluble phosphate (%)

Fig. 1 Cumulative distribution function of plant
responses to fertilisers containing dicalcium phosphate
(DCP) relative to water soluble phosphate (WSP)
fertilisers for all trials.

RESULTS AND DISCUSSION

Responses in plant yield to DCP, expressed as a
percentage relative to the yield obtained with WSP,
for all 51 trial years are shown in Fig. 1 in the form
of a cumulative distribution curve. This approach
allows the data to be seen as one experiment of 51
treatment replications. It is assumed that the
observed responses for each trial year are
independent.

The observed relative responses fall within the
range +20% to -10%, with a mean response of
+0.2%. Of the 51 responses, 19 (38%) were positive
and 22 (62%) negative. A total of 17 were
statistically significant (P < 0.05), either negative
(8) or positive (9). This suggests that this population
of 51 observations is normally distributed about
zero, consistent with the hypothesis that these
products have no effect over and above the effect
of soluble P. In other words, the observed responses
simply reflect the underlying biological variation.

Before this hypothesis can be accepted, the
alternative hypotheses, that reverted and dicalcic
superphosphates have beneficial effects on plant
yields relative to soluble P sometimes (38%), but
not others (62%), must be considered.

Negative responses to DCP, relative to WSP,
could arise if they were compared on a weight-of-
product basis. Because dicalcic and reverted
superphosphates have a lower P content, such a
basis for comparison would favour WSP products.
This was the case in one trial (10) that contributed


