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Figure 2.1 Langhorne Creek, 2.2 Warramboo, 2.3 Wary and 2.4 Osage Water soluble P (mg/kg). Within a section, a column
appended with a different letter represents a different Water soluble P, (i.e. Fig 2.1. section 0-7.5mm granular dry > fluid dry

>granular wet> fluid wet). Water x fertilizer interaction P<0.001.
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Figure 3.1 Langhorne Creek, 3.2 Warramboo, 3.3 Wary and 3.4 Osage. Percentage of Zn derived from fertilizer in petri dish soil
sections. Within a fertilizer and section, a column appended with a different letter represents a different % Zn added (i.e. Fig 3.3.
section 0-7.5mm dry is greater wet and section 7.5-13 mm wet is greater than dry).
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Figure 4. Labile Zinc (mg/kg) in the first section (0-7.5mm from point of application) of the petri dish. Different letters indicate a
significantly different labile Zn within a soil type.

The data show that for two of the non-
calcareous soils (Langhorne Creek and
Osage) the amount of labile Zn at the
point of fertilizer application is higher
when fertilizer is incubated moist, while
there was no effect of soil moisture

in the Wary soil. In the calcareous
Warramboo soil, the amount of labile Zn
is higher when the soil was incubated
dry, suggesting rapid fixation and or
precipitation reactions in the presence
of moisture. Detection of Zn is an issue,
especially for the Warramboo, which
has a very high fixation capacity for Zn.
The higher level of labile Zn when wet
suggests that while there may be high
concentrations of Zn when incubated
dry, the lability of this nutrient is
diminished and must be assumed to be
reacting with the soil.

Conclusions

The major finding of this study is that
the diffusion of both fluid and granular
forms of P and Zn are inhibited when
incubated dry. In the highly calcareous
soil, the diffusion of Zn and P was
inhibited regardless of whether the soil
was wet or dry. Labile Zn was found
to be higher at the point of application
when incubated wet, suggesting that
while there may be high concentrations
of Zn at the point of fertilizer application
when incubated dry, the lability of this
nutrient has been restricted.

The purpose of this experiment was
to simulate the conditions of wet vs.
dry sowing (where fertilizer is assumed
to be provided at the time of sowing).
Given the effect of soil moisture, filling
in the continuum between wet and

dry sowing with testing scenarios
such as ‘false starts’ (where there is
wet sowing followed by an abrupt dry
spell and dry sowing but with optimum
moisture conditions ensuing) will make
a significant contribution to our ability to
manage fertilizer additions for optimal
availability.

This work suggests to us that there are
three important areas requiring further
clarification:

1. The effect of co-locating vs.
physically separate application of
Zn and P on fertilizer diffusion and
lability

2. The effect of using uncoated vs.
coated fertilizer granules on diffusion
and solubility

3. The effect of wet-dry cycles on
diffusion and solubility.
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