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1 INTRODUCTION

The West coast of Eyre Peninsula is characterised by sandy highly calcareous
soils that have auphdi gnhutcrai peanctist ys utcoh fatsi ephos
Traditional soil tests for phosphorous do not adequately identify the availability of
soil phosphorus under these conditions making it difficult for landholders to
adequately match fertilised to crop potential. The Agricultural Bureau of South
Australia sponsoredpr oj ect A Soi | Hvasafundethundenthet he West 0
Department of Environment and Natur al ResolL
2012 community Landcare grants with the aims of;
1 Improving landholder understanding of soils and best management
practices
1 Improving landholder understanding of key soil health parameters and the
implications for production.
1 Investigating new DGT technology as a tool for measuring soil phosphorus
and helping farmers match fertiliser inputs to crop requirements.
1 Benchmarking DGT phosphorus testing on calcareous soils.

-

Figure 1. Grey calcareous soil profile from Streaky Bay to depth 70 cm.



2 SAMPLING AND METHODOLOGY

2.1 SOIL SAMPLES

A total of 114 soil sampling kits were distributed to landholders in the Streaky Bay,
Ceduna, Port Kenny and Minnipa districts during February and March. Landholders
were encouraged to submit samples for analysis.

A sampling program was also conducted for interested landholders using a soil
sampling trailer on the 4™ and 5" of April. Samples were submitted from sites at
Goode, Haslam, Streaky Bay, Piednippie, Calca, Port Kenny, Mt Cooper, Poochera
and Minnipa (Figure 2).
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Figure 2. Locations of site sampled in the Haslam, Streaky Bay, Piednippie, Mt Cooper, Port
Kenny and Minnipa districts.

Samples obtained can be classified into 4 main soil types. These are;

1 Grey calcareous soils (28 sites, 58 % of all sites sampled) 7 highly calcareous
(calcium carbonate > 30%), loamy sand/fine sandy loams from Piednippie and
Port Kenny.

1 Red brown earths (12 sites, 25% of all sites sampled) i Red brown
loams/sandy clay loams with varying carbonate (to 20%) from Mt Cooper.

1 Red sandy soils (6 sites, 12.5% of all sites sampled) i Light textured surface
soils with less than 6% carbonate from Minnipa/Poochera

1 Deep sand (2 sites, 0.05% of all sites sampled i Deep siliceous sand
(carbonate less than 1%) at Minnipa).



In total samples from 48 sites (paddocks) belonging to 28 landholders were
submitted. Results of soils analysis were sent to individual landholders and a
summary of the results was presented at the Streaky Bay, Mt Cooper and Minnipa
Agricultural Sticky Beak field walks.

In addition to the samples submitted from these districts, a demonstration site was
also sampled at Wharminda investigating the potential use of EM38 mapping and
DGT phosphorus testing in determining variable phosphorus rate applications under
an EP Farming Systems Project. Samples from different production zones across
this site were submitted for PBI, DGT P and Colwell P analysis with results being
presented to landholders at the Wharminda Precision Ag workshop and Mt Cooper
and Minnipa Agricultural Bureau Sticky Beak field walks.

2.2 SAMPLING METHODOLOGY

Surface soil samples were taken to a depth of 10 cm at each site along a linear
sampling transect of at least 100 m. Samples collected during the April sampling (a
total of 38 samples) were taken using manual and mechanical soil probes (Figure 3).
Those submitted by landholders (10 samples) were collected by landholders using a
spade.

Figure 3. Hydraulic oiI sampling trailer.

A minimum of 15 samples were taken and bulked for analysis. GPS co-ordinates
were taken at the start and end of the transect for paddocks sampled using the
sampling trailer.



The bulked samples for each site were divided into two subsamples and sent for
analysis. One sample from each site was sent to CSBP for analysis of some soil
health parameters including; Organic Carbon (Walkley Black), Calcium carbonate
content (%), Electrical Conductivity (EC1:5) and pH. The other subsample was
analysed at the University of Adelaide for Phosphorus Buffering Index (PBI), Colwell
Phosphorus and DGT Phosphorus. From the PBI and Colwell P results Dr. Sean
Mason (University of Adelaide) was able to calculate an adjusted critical Colwell P
value. The DGT P results enabled Sean to calculate a P fertilizer recommendation
for a yield targeting 90% fertiliser efficiency. This fertiliser recommendation was
based on the yield response curve Sean has calculated from trial sites showing
different DGT phosphorus levels and the actual yield achieved.

Complete results from analysis are detailed in appendix 1.

3 RESULTS

3.1 Organic Carbon

Organic carbon content is an indicator of soil fertility. Desired values are greater than
1% for sandy soils and greater than 1.5% for heavier textured soils. These values
can be expected to be slightly higher in calcareous soils and a proportion of the
organic carbon present in calcareous soil may be fixed to soil particles and not
directly contribute to fertility.

The range of values from across the sample area was 0.44 % to 1.80 (Figure 4).
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Figure 4. Range of Organic Carbon values (OC %) across sampled sites

Of the 48 sites sampled 67% were above 1.2 % and are in the moderate to high
range for the soil textures. The lowest organic carbon was recorded on deep



siliceous sand at Minnipa and the highest organic carbon figures was recorded on a
red brown earth at Mt Cooper.

3.2 Conductivity (EC1:5)

Electrical conductivity is an indicator of soil salinity. This analysis measures the
electrical conductivity of a 1:5 soil water solution. Soil texture influences the degree
to which the amount of salt present in the soil will affect plant growth. EC1:5 figures
are usually converted to EC, using a conversion factor based on soil texture. There
is not usually any impact on the growth of salt sensitive plants where the EC1:5
values are below 0.4 mS/cm.

Electrical conductivity results on soils sampled for this project ranged from 0.07
mS/cm to 0.52 mS/cm. Of the 48 sites sampled 41 (85%) of the sites had EC ;5
results below 0.4 mS/cm (Figure 5).
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Figure 5. Range of EC(1:5) values across sampled sites

3.3 Soil pH(CaCl2)

Soil pH is a measure of the amount of acid (H" ions) in the soil. Soil pH has an
influence on nutrient availability and soil microbial function. There are two different
ways of measuring soil pH. pH(waer) measures the pH of a 1:5 soil water
suspension. Where a calcium chloride salt is added to this extraction pH(cacr) can
be measured. Due to seasonal fluctuations in soil moisture the soil pH(water) Can vary
during the course of a year. The pH(caci,) figure is less variable and in neutral to
acidicsoilsi s a more reliabl e meas uinealcaréoussaile
pH water is generally considered to be more reliable. The pH(cacr) figure is generally
0.5 to 1 unit lower than the result for pH(water) analysis. The desired pH(cacr) is in the
range 5.5 to 6.5.

Atrue



The pH(cacr) Of all sites except one was above the desired range (pHca figures
ranged from 6.5 to 7.9) (Figure 6)
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Figure 6. Range of pH(CaCl2) values across sampled sites

3.4 Calcium Carbonate %

Analysis of the amount of calcium carbonate (lime) in the soil can indicate the
potential for reducedpalutr i edts paticwaidyt abi | ity
phosphorus, manganese and iron, have reduced plant availability where high

amounts of calcium carbonate (CaCOs3) or other carbonate salts are present in the

soil. It is desirable to have less than 5% calcium carbonate in the soil.

Calcium carbonate percentages on the sites sampled ranged from 0.3 to 75.5%
(Figure 7).
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Figure 7. Range of Calcium carbonate (lime) % values across sampled sites.

Samples taken on the red brown earth at Mt Cooper and the red sandy soils around
Minnipa had less than 10% calcium carbonate. Samples taken on the grey
calcareous soils at Piednippie and Port Kenny had in excess of 40% carbonate.

3.5 Colwell P

Phosphorus analCghwellos mestihnogd thhaes b emdicatordie pr ef «
plant available phosphorus in South Australian soils. Calibrations have been

undertaken across a range of soils it has been found to be not highly accurate in

calcareous or acidic soils. Phosphorus must be in solution for it to be available for

uptake by plant roots. In soils with high calcium carbonate content (lime) much of the

soil phosphorus is sorbed to the lime particles and is unavailable to plants.

Historically the desired value for Colwell P has been greater 25 mg/kg. However, in

soils with high levels of carbonate, desirable Colwell P value has been adjusted to

greater than 35 mg/kg. Colwell P results for sampled sites range from 7 to 47 mg/kg

(Figure 8).
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Figure 8. Range of Colwell P values across sampled sites.

3.6 Phosphorus Buffering Index

Phosphorus buffering index (PBIl) isanindicatorof t he soitdups abil ity
phosphorus. It semi-simulates the efficiency of phosphorus fertiliser additions and

can help to interpret Colwell P phosphorus analysis results. However PBI is not

directly a measure of phosphorus availability. Where the PBI value is low (less than

70) it can indicate potential phosphorus leaching from the soil. Where the PBI value

is high (greater than 100) it can indicate low phosphorus availability (phosphorus tie-

up).






