
 

 

 Mapping Soil Constraints Farm Walk - Yumali / Ki Ki 
 

Please let Tracey know ASAP  

if you can attend:  

sms on 0427 750 050 or 

E: tstrugnell@coorong.sa.gov.au  

Wednesday 19th 

June  9.00am - 11am 
 

Yumali - Meningie Road 
 

4-5km from Yumali  
 

Look for sign on the RHS 

 

EM 38 Mapping  

Veris Machine 

EM38 Machine 

EM38 Machine 

Topics covered:  

Using technology to identify soil constraints in 

our local area - focus on soil types pH K & S 
 

What does EM38 & Veris Mapping tell us?  
 

How does the technology work?  
 

How do we read the maps? 
 

 

 

 

What does this tell us about local soil    

production potential? 
 

How does this relate to NDVI & Yield Mapping? 
 

Matching this information to best bet           

treatments 
 

Lets convert this into a project that looks at best 

bet treatments 
 

Morning tea provided 

Veris Mapping 

Veris Machine 

Speakers  

Felicity Turner - Independent Adviser 

Paul Ruchs - Senior Agronomist, Landmark 

Please visit http://www.coorong.sa.gov.au/soil  
for further information 

This project is supported by the South Australian Murray-

Darling Basin Natural Resources Management Board and 

the South East Natural Resources Management Board 

through funding from the Australian Government’s  

National Landcare Program and the NRM levies 

 

http://www.coorong.sa.gov.au/soil


  

 

 

 

 

Key Outcomes

- Areas of low pH that are potentially impacting on 

production were identified at the site 

- There were variations in potassium levels across the site, 

however these did not appear to be linked to soil pH 

- The ability to identify spatial variability can lead to cost-

effective management of soil constraints/limitations 

 

Background    

This project aimed to explore the concerns around a potential increase 

in soil acidification and depletion of potassium levels in cropping 

ground across the Coorong District Council. Key outcomes were to: 

1. Identify if pH was an issue in a long-term cropping paddock in the 

region 

2. Demonstrate ways to measure spatial variability in pH across the 

paddock 

3. Explore the variability of potassium (K) across the site 

4. To share the findings with landholders and start discussions around 

options to address these issues to increase production on sandy 

soils. 

Activities: 

On 8th April, a 100ha paddock was sampled with a Veris machine. The 

Veris machine (3150 MSP3) has the capacity to utilise three sensors to 

measure pH, Electrical Conductivity (EC) and Organic Matter (OM). At 

this site, pH was measured and was collected on a transect as shown in 

Figure 1. The 

results were then 

processed up to 

provide a pH 

map for the site. 

 

Figure 1. pH 

sample locations 

(as collected by 

Veris machine) 

 

 

 

 

The 100ha paddock was also measured on 1ha grid for soil nutrients 
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Improving Sandy Soils through understanding soil pH 

and soil potassium status 



 

The 100ha paddock was also measured on 1ha grid for soil nutrients (Fig 2) to assess how the levels changed 

across the site. The project focussed on potassium (K), but with generous support from Landmark, 

phosphorous (P) and sulphur (S) were also measured, and sent to the laboratory for analysis. These were also 

processed up to provide nutrient maps for the site. 

 

 

 

 

Figure 2. Nutrient sample locations 

(hand sampled and sent to APAL for 

analysis) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results: 

Veris mapping 

The field map generated was calibrated with a laboratory analysis at IPL to generate a pH map for the 

paddock (Figure 3). As suspected, there was an area of the paddock (10%) with a pH below pH5.5 (CaCl2); 

the trigger point for action in broadacre farming systems to minimise yield reductions. 

 

 

 

 

 

 

 

Figure 3. Soil pH across the 

site 

 

 

 

 

 

 

 

 

 

 

 



 

Potassium map 

The potassium map was generated from Figure 2; grid sampling on a 1ha grid and is shown below in Figure 4. 

It showed variation across the site, with a large area being low in potassium (>130 Colwell K units).  

 

 

 

 

 

 

Figure 4. Colwell K levels 

across the site. 

 

 

 

 

 

 

 

There was a very slight correlation between the pH map and the soil potassium, with low pH tending to have 

higher soil potassium levels. It is however though that this may be due to the soil type, with the low pH areas 

being those that are on slightly ‘heavier’ soils and therefore likely to have a higher level of potassium 

naturally. 

 

Other nutrient maps 

With support from Landmark, additional nutrients – phosphorous (P) and sulphur (S) were also measured on a 

1ha grid (as per potassium results). These results are shown in Figure 5a-b. 

         

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 (a) Soil Phosphorous levels   (b) Soil Sulphur levels 

 



 

This project is supported by the Australian Government’s Regional Land Partnerships initiative of 

the National Landcare Program, the Coorong Tatiara Local Action Plan  and the South Murray-

Darling Basin Natural Resources Management Board and NRM levies. 

 

 

Future Activities/Recommendations: 

Approximately 10% of the paddock was identified as requiring action to mitigate a potential soil acidification 

issue. These areas warrant further investigation to look at the historical NDVI (Normalised Differential 

Vegetative Index) and grain yield data to improve understanding around the impacts of low soil pH on crop 

growth and yield at this site. 

 

Depending on the outcomes of the investigation, there is the potential to look at lime application and 

responses across the site. 

It is also thought that there is the potential to further investigate the soil properties at this location, and 

investigate if there is the potential to utilize the alkaline subsoil layer (if it exists) to ameliorate the site. 
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[Pick the date]  [Edition 1, Volume 1] 

 Key Outcomes 

- EM38 technology works better in some regions than others to 

locate clay. The spatial data generated can then be utilized to 

reduce costs when looking to ameliorate soils 

- In situations where clay isn’t detected, the EM38 still relates strongly 

to production, and has the potential to be utilized for other soil 

management strategies 

 

Background 

EM38 is the most commonly used sensor in detecting changes in soil 

variability in South Australia. 

EM38 technology relies on an electromagnetic pulse being sent from 

one end of the machine through the ground and feeding back into the 

other end of the machine. The resulting “pulse” is the apparent electrical 

conductivity (ECa). The ECa can be influenced by several factors, some of 

these include the soil water content, soil salinity, or it may be influenced 

by the relationship between clay content, clay type, depth to clay or 

depth to rock. 

An EM survey is site specific and provides a snapshot of the apparent 

conductivity at that particular point in time. Targeted Ground truthing 

(often involving extensive soil sampling) is an essential step to 

understanding the nature of the soil variability the EM38 is detecting. 

EM38 data is generally collected in conjunction with RTK elevation 

data providing information around both the soil and elevation of the 

surveyed site, and allows for various changes or adaptations in spatial 

management across the site. 

 

As part of the EM38 mapping for clay finding project, three (3) sites 

across the Upper South-East were mapped to identify the suitability of the 

technology at different locations in improving spatial management of 

these sites to allow for more targeted management activities. Sites were 

located at Keith, Sherwood, Field and 

Yumali. The majority of the sites were 

mapped with an EM38 on 20-25m swath 

widths. The data was then processed 

and soil coring was conducted with soil 

cores being sampled up to a maximum 

depth of 1000mm. The soil cores were 

used only to understand the depth to 

the clay (or limestone) layer and the 

results used to determine an 

‘estimated depth to clay map’. 
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Figure 1. EM38 Machine  
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1. Yumali/Coomandook    

 

Farmer Co-operator: Tim and Cheryle Freak 

Site Location:     Longitude 139.790579    Latitude -35.428575 

General site description: Gently undulating sand over clay with grey clay soils interspersed on parts of the 

flats 

 

1.1 EM38 Survey Results 

  

 

 

 

 

Figure 2. EM38 

survey results 

 

 

Through farmer knowledge, we identified that those areas greater than EM38 reading of 55, are grey 

calcareous clay soils and not suitable for delving. They were then removed from the sample area (green 

areas in Figure 3), and the remainder of the site set up into zones to core for depth to clay. 

 

 

 

Figure 3. Soil coring 

locations, with grey 

calcareous soils identified 

and removed from sampling 

areas 

 

 

 

1.2 Soil Cores 

Soil cores were taken across the site at ten locations, and the depth to clay measured at each site. Sites 

varied from deep sandy soils where no clay was detected, through to clay being located at 22cms. These 

results were compared to the EM38 value at each site and a regression analysis conducted to determine if 

there were strong correlations between depth to clay and EM38 value. 
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The strongest relationship found was between the EM38 shallow sensor and depth to clay (Figure 4). 

Figure 5 (a-b) shows and example of the soil cores taken with Figure 5a being a deep sandy soil (site 4) and 

Figure 5b a soil with the clay layer appearing at 32cms. 

 

Figure 4. Relationship between EM38 shallow sensor, and depth to clay 

determined by soil cores 

 

1.3 Interpretations 

Utilising the information generated by combining the EM38 and soil core 

information, we can start to develop an understanding of how the depth to clay varies across the site. The 

information has been utilised to develop a ‘predicted depth to clay map’ (Figure 6). 

 

 

 

 

 

Figure 6. Predicted depth to 

clay (cms) across the site 

 

 

 

1.4 Recommendations and Activities going forward 

This map can be used going forward to provide an indication of the areas that are suitable to delve 

(35ha), areas that don’t require action (40ha) where clay is close to the surface, and areas where the delver 

will not reach the clay (16ha), and that may be suitable for clay spreading (if a source is available nearby. 

The map will be provided to the delver operator in a format that can be seen in the tractor, and where 

the machine is located relative to the predicted depth of clay. In some machines, this can also be linked to 

the depth control which is automatically controlled improving the efficiency of the process and making sure 

unnecessary horsepower isn’t used in the process. 
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2. Field    

Farmer Co-operator: Rhys Fischer & Nicole Taylor, Field Park 

Site Location:     Longitude 139.604482    Latitude: -35.791000 

 

2.1 EM38 Results  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. EM38 Survey Results (FP10) 

 

 

 

The site at Field Park did not vary greatly across the site, with the apparent conductivity (ECa) only varying 

by approximately 20units. 

 

2.2 Soil Cores 

Soil cores were taken across the site and in most cases the probe penetrated to 100cms without much 

resistance. Sample locations were taken (Figure 8) and the subsoil assessed to see if a correlation with the 

depth to clay could be determined. Soil cores are shown in Figures 9a-e. 

 

 

 

 

 

 

Figure 8. Soil Core Locations across the Field Park Site 
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The soil cores relative to the EM38 values, 

show a variety of things; the EM is not 

linked as closely to depth of clay (as clay 

was only found at one site, at 80cms), 

rather the depth of the A1 and A2 

horizon to deep sands across the site. 

Soil in Figure 9 increased in EM38 value 

from left (9a) to right (9e), and with this, 

there is in an increase in depth of soil 

colour and expected subsequent soil 

organic matter through the profile. 

 

 

 

 

 

 

 

2.3 Interpretation 

No clear relationship was found at this site between 

EM38 and depth to clay and so it is thought that for this 

purpose, the technology may have limitations. Good 

relationships were however established between EM38 and 

NDVI pre-grazing (2018) (Figure 10) suggesting that the soil 

properties are driving production. 

 

 

Figure 10. Relationship between EM38 and NDVI. 

 

2.4 Recommendations 

EM38 – although limited in its ability to detect clay at this site (due to the absence of a solid, consistent 

clay layer), may however be suitable to determine depth for ripping to either include organic matter or to 

deal with a hardpan that may exist without hitting the rock or limestone marle layer that exists across the 

landscape. 

 

Figure 9. Soil cores 
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3. Sherwood 

Farmer Co-operator: Charlie and Asha Crozier 

Site Location:     Longitude 140.567107    Latitude -36.067514 

 

3.1 EM38 Survey Results 

  

 

 

 

 

 

Figure 11. EM38 survey results 

 

 

 

 

 

 

 

The Sherwood site was relatively variable, with higher EM38 values generally being observed on the flats, 

a transition area through the mid-slope and lower EM on the higher ground. This is fairly similar as to what the 

farmer expected and consistent with previous surveys that have been conducted across the area. The site 

was soil cored (locations in Figure 11) to a maximum depth of 1.1m (depending on at what level hard 

resistance was experienced) and the results collated to determine if there was a relationship between EM38 

and depth to clay. 

 

3.2 Soil Cores 

Soil cores were taken across the site at ten locations, and the depth to clay measured at each site. Sites 

varied from deep sandy soils where no clay was detected, through to clay being located at 16cms. These 

results were compared to the EM38 value at each site and a regression analysis conducted to determine if 

there were strong correlations between depth to clay and EM38 value. 

The strongest relationship found was between the EM38 shallow sensor and depth to clay (Figure 12). 

Figure 13 (a-b) shows an example of the soil cores taken with Figure 13a being a deep sandy soil and 

Figure13b a soil with the clay layer appearing at 16cms. 
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Figure 12. Relationship between EM38 shallow sensor, and depth to clay 

determined by soil cores 

 

3.3 Interpretations 

Utilising the information generated by combining the EM38 and soil core 

information, we can start to develop an understanding of how the 

depth to clay varies across the site. The information has been utilised 

to develop a ‘predicted depth to clay map’ (Figure 14). 

 

 

 

 

 

 

 

 

 

Figure 14. Predicted depth to clay (cms) across the site 

 

 

3.4 Recommendations and Activities going forward 

This map can be used going forward to provide an indication of the areas that are suitable to deep 

plough, delve or clay spread. It will also assist in identifying areas where clay pits may be located across the 

site. The map will be provided to the farmer in GIS format, and it is hoped that it can be used to co-ordinate 

the soil amelioration processes, with the spreading being conducted first, then the delving and ploughing on 

the remaining areas. 
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K
ym and Katie I’Anson’s 
philosophy is to grow 
healthy profitable crops 

but to do this they need to 
overcome soil constraints 
and match inputs to potential 
production. 

On their properties near Marrabel 
soil acidity had been a primary 
constraint to production on some 
of their soil types. Over the past 
10 years, the I’Ansons have 
implemented an intensive soil 
sampling and variable rate liming 
program. Now they struggle to 
find any substantial areas of low 
pH soil.

In this period they have recorded 
an average increase in water use 
efficiency from 8 to 17kg/mm/

ha. Managing soil variation has 
been central to achieving this 
improvement.

Soils vary across the farm. The 
main soil is a red brown clay 
loam that suffers from sodicity 
and acidity (pH 4.4 to 5.5 CaCl2). 
However, across virtually every 
paddock there are patches of 
less acidic, non sodic grey shale, 
which is mainly on the ridges, 
and deep black cracking soils 
that are slightly acidic.

“Our target was to raise the 
average soil pH to 6 (CaCl2), 
while an increase in snail 
numbers since using high rates 
of lime has made us cautious 
the average soil pH is now 
6.3(CaCl2).”

Variable rate lime  

and gypsum

Kym knew the addition of lime 
for acid soils and gypsum on 
sodic areas would help improve 
his soils but applying a blanket 
rate would be wasteful and not 
financially possible. 

Together Kym and Katie 
embarked on an intensive soil 
sampling and characterisation 
program. 

Paddock maps were loaded into 
the Farmworks software program 
and a grid was drawn across 
the paddocks. Sampling points 

Variable 

rate soil 

amendments

Automated pH testing has increased the 

density of samples from one to 10. This has 

increased Kym and Katie I’Anson’s confidence 

in the location of the zone boundaries and has 

reduced the areas that require high rate of lime.

Over ten years of targeting lime and gypsum 

rates to soil type is clearly showing benefits.

Farm details
Location: Marrabel,  
South Australia

Farm size: 1,700 hectares – two 
blocks 900 and 800 hectares

Rainfall: growing season rainfall 
400mm and 320mm

Soils: acid, sodic red brown clay 
loam, acid grey shale, neutral 
black soil. Sandy loam soils 
ranging from acid to neutral pH.

Enterprises: continuous 
cropping – wheat, canola, oat 
hay, faba beans

C A S E  S T U D Y

(photo Andrew Harding).
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were located using the grid and 
with changes in soil colour, soil 
samples were taken at about 
one per hectare across the 
farm. The soil test results were 
used to create lime and gypsum 
application zones. 

The mapping established the 
location and proportion of each 
soil type on the home farm. 
About 70 per cent of the land is 
a red brown clay loam, which is 
acidic and sodic and prone to 
water logging. A further 20 per 
cent of soil is acidic grey shale, 
located on the ridge tops, while 
the remaining 10 per cent is 
cracking black soils. 

In the past 10 years, two to three 
2.5t/ha applications of Nutrilime® 
(ENV 104%) have been spread 
on the red brown clay loam, 
together with 3t/ha of Hi-Ag 
gypsum (purity 92%), while the 
grey shale has received one to 
two applications of lime and the 
black soils none. 

“These rates are dry equivalents 
as the volume of water in the 
product can affect the actual  
rate required.”

Targeting lime rather than 
applying a blanket rate has 
allowed the I’Ansons to afford 
these high rates. 

Kym has calculated that using  
a blanket rate over the last  
10 years would have resulted  
in wasting over 2,400 tonnes  
of lime and 1,600 tonnes  
of gypsum.

Having purchased more land 
the I’Ansons applied the same 
approach to identifying and 
mapping soil types before 
remediation. However, this time 
the sampling was automated  
by the use of a Veris on-the-go 
pH machine.

After considerable modifications 
to make the machine more 

suited to Australian conditions 
Kym has been gathering pH and 
electromagnetic (EM) soil data in 
a single pass.

The EM data is gathered 
between the discs that penetrate 
into the moist soil, while the pH 
is tested in soil sample gathered 
from the top 10cm. 

‘We now 

struggle 

to find any 

substantial 

areas of low 

pH soil.’

Running on the controlled traffic 
tracks, samples were taken 
at 36m intervals across the 
paddock with a sample taken 
about every 25m when driven at 
10km per hour. 

“We aim for 10-12 samples per 
hectare; this is determined by 
driving speed with samples taken 
further apart at higher speeds.”

Approximately every 25m the 
unit lowers a small trough which 
collects soil over about a metre 
as the machine moves forward. 
The sample is raised to the 
pH electrodes and the result is 
logged automatically. 

From this data Kym and Katie 
created four pH zones pH 4.4-
4.9, 5.0-5.4, 5.5-5.9 and +6.0.

“Using automated testing 
increased the density of samples 
per hectare from one to up to  
12 per hectare. In turn this 
increased our confidence in the 
location of the zone boundaries 
and reduced the areas that 
required high rates of lime by  
25 per cent.”

On-going monitoring

Kym and Katie have an on-going 
pH monitoring program. With the 

C A S E  S T U D Y

Figure 1  Kym I’Anson with the Veris on-the-go soil pH machine.

(photo Emma Leonard)
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automated pH 
machine, Kym 
has remapped 
several paddocks 
to see how pH 
has changed  
after liming. 

Figure 2 illustrates 
this change for a 
200ha paddock. 
This was originally 
two paddocks. 
The lower part of 
the paddock was 
part of the original 
property and 
limed while the 
upper part was 
only purchased 
recently. From  
the maps it can 
be seen where 
the old fence  
line was. 

The left hand map is from 2012 
prior to liming. Lime was applied 
to the upper part of the paddock 
in 2013. 

The right hand map was mapped 
several years after liming and 
shows a substantial reduction in 
area with a pH less than pH 6. 

In the upper part of the paddock 
there is 113 hectares however, 

after mapping it was found that 
only 45 hectares of this required 
lime. By only applying lime on 
the 45 hectares there was a cost 
saving of $3,630 (Table 1).   

Using their pH maps they have 
also selected two on-going 
monitoring points in each zone 
present in a paddock. These  
are used to ground truth the 
mapped data.

Samples are taken to their on-
farm laboratory and tested using 
a pH meter in a calcium chloride 
solution rather than water, as this 
method is much less variable 
across soil types and is less 
influenced by soil salts and ions.

“We will re-lime anything that has 
a pH less than 5.4 immediately; 
anything between 5.5 and 6.0  
will be re-limed in higher  
income years.”

Kym will also use follow-up  
maps to gauge how fast their 
cropping system is causing the 
soil to acidify. 

Contact details:  

Kym I’Anson 0427 485 222, 

iansonfarms@bigpond.com

Acknowledgments:  

Emma Leonard AgriKnowHow 

and Andrew Harding PIRSA 

Rural Solutions SA

C A S E  S T U D Y

Table 1 Saving in liming between a blanket and targeted lime 
application on the upper part of the paddock in Figure 1.

 Uniform paddock 2t/ha only applied to 

 rate 2t/ha  area less than pH 6.

Area requiring lime (ha) 113ha 45ha

Tonnes lime required 226t 90t

Cost lime ($15/t) $3,390 $1,350

Cost of freight and spreading ($20/t) $4,520 $1,800

Cost of mapping ($10/ha) - $1,130

Total cost $7,910 $4,280

SAVING $3,630

Figure 2 Soil pH map before and after liming. 

Soil pH before and after liming

Before liming – 2012  
(red orange and yellow areas are low soil pH 

areas and require lime)
Nutrilime applied at 2.0 t/ha in 2013

A few years after liming
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Ripping results for SA sandy soils 

CATHERINE MILLER13 Apr 2019, 3:30 

Dr Fraser says spading alone produced a lift in yield, but treat-

ments that also included organic matter were generally the high-

est access to stored soil water.  
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nutrients”, she said. “These treatments produced so 

much more biomass above the ground and root mass 

underneath as well, which in turn feeds the biological 

cycle and nutrient supplies.”  
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Clay and hay increases yields on SE sands 
Authors: Melissa Fraser1, Nigel Wilhelm2, David Davenport1  
Research Team: Peter Telfer2, Brett Masters1, Claire Dennerley1  
1PIRSA Rural Solutions SA, 2South Australian Research & Development Institute  
Funded By: GRDC Sandy Soils CSP00203 
Project Title: Increasing production on sandy soils in low and medium rainfall areas of the Southern Region 
 

Key Messages 

 Positive crop production responses still remain 
at Cadgee five years after amelioration 
treatments were applied. 

 Application of clay improved establishment and 
flowering biomass, regardless of incorporation 
depth (shallow, 10 cm and spaded, 30 cm), 
compared to the control and the spaded lucerne 
treatments (Fig. 1). 

 Grain yield response to clay application 
increased with the depth of incorporation, and 
were doubled in the spaded clay + Luc treatment 
compared to the control, adding 1.58 t/ha in 
2018.  

 Over the long term, this treatment has produced 
an additional 95 % grain (4.5 t/ha) since 2014 
(four years grain data; Fig. 2). 

 Changes in soil chemical, hydrological and 
physical characteristics as a result of spading 
and lucerne and clay addition were the focus of 
2019 soil measurements at the site. 

 A full report detailing temporal trends and long 
term soil fertility changes will be released soon.   

Why was the project undertaken?  
The objective of this trial was to assess changes in 
crop productivity as a result of overcoming the 
chemical, physical and biological constraints of a 
sandy soil at Cadgee. 

 

Figure 1.    Crop measures for key treatments at Cadgee in 2018. 

 

Figure 2.    Total grain produced (2014/2015/2017/2018). Bars 
show the baseline control (blue), gains from the application of clay 
(grey), and additional gains from the 2014 incorporation of 
Lucerne hay (dark blue). 

How was the project undertaken? 
Soil amendments including clay, lucerne hay and fertiliser were incorporated into the top 30 cm of the sand either 
alone or in combination to assess their impact on crop production and soil fertility. Amendments were applied in 2014 
and incorporated using a spader; they have not been reapplied. Long term crop productivity gains were best attained 
when clay was applied, adding ~1.6 t/ha over a 5 year period when incorporated in the top 10 cm and ~2.5 t/ha when 
mixed to 30 cm (Fig. 2). An additional 2 t/ha was gained when lucerne was added to the spaded clay treatment (95% 
increase above the control). 

Acknowledgements 
We acknowledge the assistance and contribution of Karatta Pastoral, the co-operators at the site. CSP00203 Sandy 

Soils is a collaboration between CSIRO, University of South Australia, SA state government through Primary 

Industries and Regions SA, Mallee Sustainable Farming Inc, AgGrow Agronomy and Trengove Consulting.  
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Think before ripping into sandy soils 
7th of April 2019 

“Where acidity, water repellency or 

subsoil toxicity are primary con-

straints, other amelioration practices 

may also be needed for the full bene-

fits from ripping to be achieved,” she 

said.  

 

“Ripping sandy soils aims to remove 

physical constraints to root growth 

which result from compaction due to 

machinery trafficking, animal tram-

pling or natural consolidation 

(cementing) due to drying, but ripping 

alone does not fully address other soil 

constraints such as acidity, subsurface 

toxicities or non-wetting.” 

 

Dr Macdonald says identifying and 

prioritising the key constraints on 

sandy soils can be difficult. 

“Assessing where crop roots stop 

growing can be a useful first indicator 

Of the depth of relevant constraints,” she said.  

Soil moisture has a big impact on how hard the soil 

will feel, with most soils hardening on drying. Push 

probes and penetrometers should be used after sig-

nificant rain when the soil moisture profile is full.  
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EM38 is the most commonly used sensor in detecting 
changes in soil variability in South Australia. EM38 tech-
nology relies on an electromagnetic pulse being sent 
from one end of the machine through the ground and 
feeding back into the other end of the machine. The 
resulting “pulse” is the apparent electrical conductivity 
(ECa). The ECa can be influenced by several factors, 
some of these include the soil water content, soil salin-
ity, and the relationship between clay content, clay 
type, depth to clay, or depth to rock.                          

An EM survey is site specific and provides a snapshot of 
the apparent conductivity at that particular point in 
time. Targeted Ground truthing (often involving exten-
sive soil sampling) is an essential step to understanding 
the nature of the soil variability the EM38 is detecting. 
EM38 data is generally collected in conjunction with RTK 
elevation data providing information about the soil and 
elevation of the surveyed site. 
 

Understanding how the soil varies across a site allows 
for various changes in spatial management across the 
site. The technology is currently being utilised across 
industries including broad acre farming, horticulture and 
viticulture. It is also utilised by various research agen-
cies to better understand variability across their sites. 

Some of the uses in these industries include: 
 Variable rate application (both water through auto-

mated irrigation, and nutrient application in both irri-
gated and broad acre systems),       

 Soil amelioration (clay spreading, delving, variable 
rate lime and gypsum applications),  

 Planting maps; different crop species or varying root 
stock,  

 Placement of moisture probes in both broad acre and 
irrigated systems to improve water and/or nutrient 
management. 

 
Soil moisture probes saw their genesis in irri-
gated systems in the 1980’s. They are now being 
adopted more broadly as telemetry systems for relaying 
data have become more versatile, cost effective and 
user friendly. Easy access to the data has been a key 
catalyst for increases in adoption.                                     

The uptake and use of soil moisture probes had been 
primarily in the irrigated agriculture/horticulture indus-
tries. The initial use for probes was for decision support 
information for scheduling irrigation. The squeeze on 
resources (particularly water), and need for efficiency 
has become greater than ever.  

In recent times soil moisture probes are being adopted 
in broad acre dryland agriculture. They are being used 
by cereal growers to predict with a high degree of accu-
racy how much moisture is left in the soil profile 
“bucket”. This information can then inform decisions 
made about nitrogen applications, grain marketing, and 
risk management strategies. 

EM38, Soil Moisture Probes, and Soil Variability  
By Consultant Felicity Turner & Shane Oster - Alpha Group 

An EM38 Machine is towed around behind a vehi-
cle. Bluetooth radio in the machine feeds back 
into the vehicle, and combined with  GPS pro-
vides a reading for each position. 

Soil Moisture Probe equipment installed  
adjacent to a crop 



Using EM and Soil Moisture Probes together 

Utilising EM data, and understanding the spatial variabil-
ity across a farm can assist in the most effective place-
ment of soil moisture probes.  

The site selection will depend on;  
 The end information required,  
 Whether multiple probes will be placed across a   

range of soil types allowing for spatial manage-
ment,  

 Whether an individual probe will be placed to be 
reflective of the “bulk of the field” that allows for 
management for the majority of the farm or field.  

 

The EM38 (often combined with the elevation data to 
ensure low wet areas are avoided) can assist in ensur-
ing that the probe site is representative of the field / 
target area to maximise outcomes. 
 

Some examples of where EM38 data has been utilised in 
moisture probe placement: 
 
 
 
 
 
 

 Broad acre; identifying key soil types and installing 
probes to improve decision making around nutri-
ent management and yield potentials across the 
field. 

 Broad acre; integration with the ‘Yield Prophet’ 
software program (for improved nitrogen decision 
making), and being utilised to improve risk man-
agement. 

 Flood irrigation; improved and more accurate irri-
gation scheduling across paddocks. 

 Pivot irrigation; identifying variation in soil water 
holding capacities to manage them to ensure opti-
mum efficiency and productivity.  

 

A recent example of the use of these technologies work-
ing together is the installation of two soil moisture 
probes in dryland paddocks at Coomandook where dif-
ferent soil types were identified to improve the under-
standing of water holding capacity and production ca-
pacity on these soils.  

 

EM38 image showing paddock variability 
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Participant Evaluation Form – Agriculture Events 

Please turn over to complete this evaluation 

 

 

 
Please take a few minutes to fill in both pages of this questionnaire. Your input will help us 
understand the usefulness of this event and how we might improve future events of this type.  

Event name:________________________________________________________________________________ 

Name (optional): _______________________________________________    Postcode:__________________ 

Please circle if you are:          Farm Owner  /  Manager  /  Farm Hand  /  Agronomist  /  Advisor  /  researcher /  

Government Employee  /  NRM Professional  /  Volunteer (non-landholder)  /  Other:_____________________ 

Please indicate:         male / female                Indigenous / non-Indigenous Australian                 Age:________ yrs  

Please mark the response which best represents your agreement with the following statements (please tick) 
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the mix of presentation and participation/exercises was right for me      

the level of information/training was suitable for me      

the amount of information/training was suitable for me       

the materials (e.g. handouts and notes) are useful to me       

the training/workshop/event was well conducted      

I learned something from interacting with the other participants      

I would recommend this training to other people      

 
 
 

Participation in this training/workshop has increased my: St
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awareness of the topic      

knowledge of the topic      

knowledge to change how I do things      

 skills in the topic      

skills to change how I do things      

capacity to make better decisions        

commitment to change my actions/management      

 

Would you be willing to be contacted to participate in follow up surveys on how you have been able to apply 
information from this event on your property and the benefits that have occurred?   

Yes             If yes please provide name and contact details below                                         No                                                           

 
Name:_________________________________________________Phone:______________________________ 

Email:_____________________________________________________________________________________ 

tstrugnell
Typewritten Text
Mapping Soil Constraints Farm Walk - Yumali / Ki Ki



Please provide written responses to the following questions about the training/workshop 

 

What is the most useful thing you gained or learned  from attending this workshop? 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________ 

 
What future topics for field days, workshops or training events would be beneficial to you and your farm 
business? 
 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________ 

 
 
Is there anything that could be added or changed to improve future events or any other comments? 
 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________ 

 
 

Thankyou for taking the time to complete this survey. Your input will help us understand the 
usefulness of this event to you and how we might improve future events of this type. 




