
 

 

 

Please let Tracey know ASAP  

if you can attend:  

sms on 0427 750 050 or 

E: tstrugnell@coorong.sa.gov.au  

Wednesday 26th June  

10.00am - 1.00pm 
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Meeting at Narree Downs / Croziers 

workshop 1769 Emu Flat Road 
 

Topics covered:  

EM 38 Mapping  

EM38 Machine 

This project is supported with  funding from the  
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Sherwood Fire Recovery Farm Walk 

Speakers 

Melissa Fraser - Senior Soil Consultant, Rural Solutions 

Felicity Turner - Independent Adviser 

Abigail Goodman - Biodiversity Co-ordinator NRSE 

Sherwood farmers sharing your experiences  

& observations 

 

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

for further information about soil limitations and amendments 
 

MORNING TEA, & LUNCH at Jaeschke’s Shearing Shed 

 

Abi-

TOPICS 
 
 

GRDC Spading Trial 
 

Using technology to identify                                    
soil constraints 
 

Clay finding & EM 38 mapping 

   
  How to read EM 38 maps 
 

  How does EM38 relate to production data? 
 

  Has pasture & soil recovered post fire?  
 

  Native vegetation recovery 

Spader 
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Know your Soil 
Health: Is it time for 
a check-up?  
Broadacre farmers and graziers are in the 

business of converting rainfall into plant 

biomass that is either removed as grain or hay 

or converted into red meat, milk or wool. On 

many Australian farms, the water-use efficiency 

of the system (kg of product produced / mm of 

rainfall) is often constrained due to sub-

optimum soil health.    

It’s easy to think of soil merely as the growing 

medium that supports root structures and holds 

plants up; in reality soils are complex 

ecosystems that contain chemical, biological, 

hydrological, respiratory and physical processes 

that interact to supply plants what they need to 

grow. If one of these processes is hindered, one 

or more of the others tend to suffer too and the 

consequences for plant growth are often dire.  

Whereas ‘soil health’ is a term well understood 

in agriculture and natural resource 

management, it is often poorly measured and 

monitored on-farm. Just as an annual health 

check is important for us humans, regular 

assessment of soil health status is vital to 

ensuring the optimum fertility and function of 

your farming system.  

 

Diagnosis and treatment 

Careful diagnosis is the key to unearthing the 

causes of productivity decline and stopping any 

deleterious problems in their tracks. The old 

adage “you can’t manage what you don’t 

measure” is certainly applicable when it comes 

to soils! 

Considered diagnosis of the whole soil system, 

particularly below the top 10cm, enables the 

best treatments to be identified and 

implemented to optimise plant health and 

productivity. What to measure:  

#1: Water repellence 

Water repellence is a common problem on 

sandy soils, with plant waxes from natives and 

legumes coating the grains to make them 

hydrophobic (lucerne and lupins are common 

culprits), impeding infiltration and seedling 

germination early in the season.  

 

 

Figure 1.    Your soil is strongly water repellent if a 

droplet of water remains on the surface for longer 

than 60 seconds.   

Many soil laboratories offer the Molarity of 

Ethanol Droplet (MED) test as a means to assess 

the severity of repellence.  

Treatment: 

 Wetting agents (surfactant) or water 
retaining agents (humectant) applied 
at sowing to improve germination.  

 Edge row sowing, furrow openers.  
 Deep cultivation to bury and/or dilute 

the surface layer: Plozza plough, 
spader or offset discs. 

 Clay spreading provides a permanent 
solution.  

 

#2: Acidity  

Acidity is a severe soil degradation problem that 
can greatly reduce the productive potential of 
crops and pastures. Diagnosed with a pH test, 
which measures the amount of hydrogen ions in 
a 1:5 soil water solution (or calcium chloride), a 
soil is considered acidic when the pH (in water) 
falls below 6.5. It is important to know if your 
soil is becoming acidic, and looking below the 
surface 10cm is crucial.   
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Figure 2.    Assessing the pH down the soil profile can 
help to find discrete bands, or acid throttles, which 
can hinder root growth and exploration                
(Photo courtesy of Catherine Miller, Fairfax Media). 

 

Use a field pH kit (Fig. 2) to assess pH in the 
paddock, digging a hole to at least 30cm. 
Follow the instructions on the box and record 
the pH for different depths in the profile.     
Aim to keep the soil pH >6 on an indicator card.  

Alternatively, collect samples from similar soil 
types in a paddock (in 5 to 10cm increments) 
and submit to a lab for 1:5 assessments in 
water or calcium chloride. Aim to keep the 
surface pH in water >6 or pHCa >5.5 for 
cropping soils. 

 

Treatment: 

 Acid soils must be limed – lime it or lose 
it! 

 Lime treats acidity by neutralising the 
acid reaction in soils. The carbonate 
component of lime consumes 
hydrogen ions in the soil solution and 
in doing so raises the pH.  

 Liming is the only cost effective way to 
manage acidity and is best applied to 
prevent acidification in the first 
instance.  

 Soil texture, rates of nitrogen 
fertilisation, rate of product removal, 
rate of lime applied and desired pH all 
affect liming frequency.  

 Lime can come from a variety of 
sources with different qualities and 
effectiveness.  

 Calculators are available on the          
Ag Excellence website to calculate lime 
requirements and cost. 

 

#3: Soil physical properties  
High bulk density, which can be natural or 
induced by farm machinery (compaction), and 
high penetration resistance (soil strength) are 
both soil physical issues that inhibit root 
exploration. Problems associated with poor root 
growth will be most obvious in dry years when 
water is limited and plants are more dependent 
on deeper soil water reserves. 
 

Bulk density (BD) can be measured using a 
steel ring of a known volume. Collect an intact 
sample and dry the soil in the oven at 110°C, 
weigh the dry soil and calculate the BD in g/m3. 
Aim to keep the BD <1.6 g/m3.  
 

A penetrometer is used to assess penetration 
resistance (PR; measured in kPa) and is best 
performed when the soil is moist throughout 
(field capacity). Aim to keep the PR <2500 kPa.            

 
Figure 3.   You can buy a 
penetrometer from 
www.themeterman.com.au  

 

 

Treatment: 

 Most compacted, consolidated or hard 
setting soils benefit from being 
physically disturbed.  

 Spading will provide uniform 
disturbance across the top 30cm of the 
profile.  

 Ripping is also effective; target the 
depth to reach below the layer of 
compaction.  

 

#4: Nutrient fertility and biological cycling  
Monitoring soil nutrient fertility over time 
provides an indicator of whether nutrients and 
carbon are being maintained or mined in your 
system. All commercial labs measure nitrogen, 
phosphorous, potassium, sulphur, 
exchangeable cations and organic carbon in 
their basic soil test suites. Electrical 
conductivity, trace element concentrations and 
clay content can also be requested. 
Interpretation guidelines are usually included 
with test results, allowing you to identify 
nutrient deficiencies and toxicities. In-season 
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tissue testing can also provide a useful 
indicator of nutrient availability to the plant, 
rather than total nutrient concentration in your 
soil. Your local agronomist or consultant can 
assist with sampling and result interpretation.  
 

Treatment: 

 Correct nutrient deficiencies by 
applying and incorporating a complete 
package of specific fertilisers. 

 Apply and incorporate organic 
amendments such as legume based 
hay or pellets, chicken manure, 
compost or prilled materials to boost 
organic carbon and supply nutrients 
(primarily nitrogen).  

 Combine nutrient fertilisers + organic 
amendments to supply all required 
nutrients.  

 

#5 Sodicity 

Sodicity is a measure of the amount of 
exchangeable sodium in the soil, in comparison 
to calcium, magnesium and potassium; it is 
commonly reported as the ESP on a test result 
(exchangeable sodium percentage). Elevated 
ESP facilitates the dispersion of clay particles 
that can block soil pores, impeding infiltration 
and drainage, resulting in boggy, crusty and 
pugged soils. They commonly set very hard 
when they are dry; much like cement! A soil is 
classified as sodic when the ESP exceeds 6%.  

 

Spontaneous dispersion (an indicator of 
sodicity) can be assessed by placing a few soil 
aggregates in a dish of distilled water. If the 
water quickly becomes cloudy with fine clay 
particles, you can suspect the presence of 
sodium in your soil.  
 

Send soil samples (0-10, 10-20, >30cm) to the 
lab for an assessment of the exchangeable 
cations to determine the presence and severity 
of sodicity.  
 

Treatment: 

 Correcting sodicity is best achieved by 
applying calcium to the soil.  

 In an alkaline soil (pH>8), gypsum 
(calcium sulphate) is the best option.  

 Lime (calcium carbonate) can be used 
to treat a sodic soil that is acidic.   

 

Diagnosing the different types and severity of 
constraints in your soil is the crucial first step 
to take when seeking to increase fodder and 
crop production on your farm. Contact your 
local agronomist or advisor for advice and 
assistance on how, where and when to collect 
strategic soil and plant samples for assessment.  
 
Authors: Dr Melissa Fraser & Claire Dennerley   
PIRSA Rural Solutions SA  
Struan House Rd, via Naracoorte, SA  
Melissa.fraser@sa.gov.au 
Mob: 0427 084 56

 
Where to go for more information:  
http://soilquality.org.au/factsheets/water-repellency http://soilquality.org.au/factsheets/soil-ph-
south-austral  
https://agex.org.au/project/soil-acidity/  
http://soilquality.org.au/factsheets/bulk-density-measurement  
http://soilquality.org.au/factsheets/making-sense-of-physical-indicators  
http://soilquality.org.au/factsheets/dgt-phosphorus  
http://soilquality.org.au/factsheets/making-sense-of-chemical-indicators  
http://soilquality.org.au/factsheets/water-availability  
http://soilquality.org.au/factsheets/cation-exchange-capacity 
https://grdc.com.au/__data/assets/pdf_file/0035/75698/grdcspreaddelvespadeinvertpdf.pdf.pdf  
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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 6



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 

Sustainability, Agriculture & the Environment 

7



   

 

[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’. 

REPORT PREPARED BY FELICITY TURNER (FJ TURNER) 

UPPER SOUTH EAST SUSTAINABLE SOILS      

“EM38 MAPPING FOR CLAY FINDING” 

PROJECT DETAILS 

Project ID: Sub-Regional 

NRM Activities – Upper 

SE Sustainable Soils 

Project 

Funding Body 

 

This project is supported by 

the Coorong Tatiara Local 

Action Plan, the South East 

Natural Resources 

Management Board and 

NRM levies 

 

 

Project Duration 

2018-2019 

 

Site Locations 

- Yumali/Coomandook 

(Tim and Cheryle Freak) 

- Field (Rhys Fischer) 

- Sherwood (Charlie 

Crozier) 

 

 

 

 

 

 

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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The effects of  
fire on the  
environment

Vegetation types 
South Australia hosts a range of vegetation types, from 
stringybark forests to arid shrublands. Most Australian 
habitats have evolved with regular reoccurring fires. The 
increasing aridity of the Australian environment has resulted 
in a more fire-prone flora and fauna, and an increase in fire 
activity will continue this trend.

Human influence and change

Aboriginal people influenced the environment by using fire  
to manage ‘country’. The practice has similarities to the 
prescribed burning techniques used today. The human 
influence on fire has affected the Australian landscape for 
centuries and this, in turn, has shaped the Australian flora 
and fauna. The impacts of fire on the environment depend  
on the fire history or fire regime (the interval between fires, 
the time of year fires occur, how intense fires are and the 
amount and arrangement of burnt and unburnt patches in  
an area). The decision to manage fire for safety, protection, 
land management and regeneration does not change this.

Changes to biodiversity
The plants, animals, insects, and fungi that form a vegetation 
patch before a fire may not be the same species that recolonise it 
afterwards. Certain species respond well to fire, not necessarily as 
adaptations, but due to life-form and reproductive opportunities. 
These species are becoming more dominant in areas that are 
frequently affected by bushfire.

Specialist features

Many plants in Australia have developed to a point where 
scientists can classify them as ‘adapted to fire’. For example 
Yakka, or grass trees, (Xanthorrhoea spp.) are particularly fire 
adapted as they rapidly re-grow from protected buds. Fire 
also stimulates their flowering. Eucalyptus, Banksia and Hakea 
have their seed protected from bushfires in woody capsules. 
These seeds are released to germinate in nutrient-rich ash, 
left by the bushfire.

Climate change
Australia has been experiencing bushfires for the last two 
million years. 8000 years ago the last ice age reached its 
coldest point and Australia has been warming since. Under 
current global warming trends, Australia can expect an 
increase in bushfire activity. Recovery will prove more difficult 
during periods of drought, and biodiversity will comprise 
species that respond better to fire and arid conditions.

For more information on this topic contact 
the Fire Management Officer in your Region.

Adelaide  8336 0901 
Berri  8595 2111 
Clare  8841 3400 
Kingscote  8553 4444 
Mt Gambier  8735 1177 
Port Lincoln  8688 3111

Contact the Fire Management Unit 
Adelaide 8124 4833  
or visit the DEWNR website 

www.environment.sa.gov.au

© Department for Environment,  
Water and Natural Resources

Printed January 2017 
Printed on recycled paper 
FIS 94203
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New opportunities

The Australian landscape has been recovering from fire for 
millions of years. Every bushfire has an influence on fauna  
and flora, resulting in frequent localised changes to habitat. 

The changes that follow a fire are dramatic. Green vegetation 
turns to white ash, brown timber turns to black charcoal, and 
the shade of gray that remains opens new doors of opportunity. 
The ash bed is full of nutrients which greatly enhances a 
proliferation of seedling germination. Tree trunks and roots 
shoot with buds capturing newly available light. 

The rejuvenating growth attracts wildlife that feed on the fresh 
shoots. Foragers explore with the easy access, digging for fungi, 
eating seeds and flowers. Turned soil and fresh foliage 
stimulates insect activity. Birds navigate through the  
re-emerging forest and feed freely on the cleared 
forest floor, while carnivorous predators take 
full advantage of the open area.

Fire 

Seeds release from pods/stored in soil. Germination is stimulated 
through exposure to smoke and heat. A thin layer of ash, rich in 
nutrients covers the ground making a perfect bed for raising 
new seedlings. 

Birds and foragers move through the open area finding seeds 
and insects to eat. Ground living fungi species fruit and start 
their reproductive cycle. Predators and scavengers capitalise  
on animals with few places to hide.

One month 

Young seedlings cover the open ground, soaking the 
abundant light, water and nutrients. Species that have not 
been present for years may appear as the fire initiates their 
life cycle. Eucalypt species shoot growth from buds hidden 
under bark and lignotubers under the soil. Other species 
shoot from roots out away from the main trunk (eg Acacias, 
Allocasuarina spp.). Ferns and grass trees shoot from burnt 
trunks, and grasses produce fresh shoots from their bases. 
Nutrients that are not used by plants are leached into the soil.

A few months 

Grazing animals are able to move through opened forest feeding 
on the new shoots. Foraging animals move through open areas 
browsing fresh foliage and digging for fungi and insects. Predators 
can select their prey, unable to find cover in the open space.

One year 

Development continues with seasonal conditions influencing 
recovery. Ground cover plants have re- established, protecting 
the soil from erosion. Plant and animal succession (the altering 
dominance of species with time and changing conditions) 
favour different species than before the fire. Competition 
between different plants is strong in the emerging shrub layer.

A few years 

Fuel levels are still low and the occurrence of a second fire is 
unlikely. The number of species has increased since fire event 
and is still increasing. Animal species that prefer the open  
habitat created by the fire start to move out as the shrub layer 
begins to close.

10-20 years 

Reaching a transition point between the early colonising species 
and the species that prefer older habitat. There is enough near-
surface and elevated fuel to carry a fire through the under story 
again. A fire now, will have a major influence on biodiversity as 
some species have not produced seed yet. Habitat has recovered 
for many animal species to return (eg Bandicoots).

20 years 

The fight for understory dominance is ending and competition 
between taller trees and shrubs causes the under story to thin. 
Most plant species have matured and will be able to reproduce  
if burnt again. Lichens and mosses have started covering soil, 
rocks, and fallen timber again. Decomposing fungi proliferate  
on the forest floor. High levels of fuel has accumulated in the 
surface, near-surface layers and on tree trunks as fallen dead 
material builds up, and as bark re-grows. A few species which 
prefer long unburnt habitat are beginning to return and will 
increase if the area remains unburnt.

60 years 

The few species which benefit from a lack of fire now dominate. 
Fuel levels have been stable for many years. Most plant species 
have seed stored in the soil or in buds and capsules on the plant. 
A fire now, will re-start the cycle again.

Fire recovery in SA woodlands

Fire Regimes: Factors that  
affect the impact of fire

Intensity

The differing amounts of heat produced as a fire burns can 
create a mosaic pattern on the landscape.

Frequency

Some species require a fire-free period between bushfires to 
flower and produce seed or ensure offspring are old enough  
to survive. Other species favour the habitats which result after 
bushfire in order to reproduce.

Seasons

Spring fires can impact on emerging plants and young animals. 
Fuel is wetter and burns with less intensity, and leaving more 
unburnt patches.

Summer fires usually occur in extreme weather conditions and 
can be highly destructive and cover large areas. They can be 
more difficult to put out.

Autumn fires occur when many plants are still under  
moisture stress. Fuel is very dry and fire intensity can be high.

Patchiness

The amount and arrangement of burnt and unburnt 
patches in an area is important. A good mix of habitats 
provides a range of areas suitable for species which favour 
burnt conditions and those that prefer unburnt vegetation. 17



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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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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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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We would like to review how you have found this workshop. Please help us to offer the best 
opportunities to our region by answering the following:  
 
Name (optional)   _____________________________________________________________  
Email     _________________________ _________________   Phone no._______________ _  
 

 
1. The content of the workshop was relevant and comprehensive 
 

 
 

 Strongly disagree Disagree Neither agree nor Agree Strongly agree 
  disagree 

 

2. Will the information you heard today fit into your farming business? 
 

   

  Yes   No 
Comments: __________________________________________________________________ 

  

3. Did anything surprise you about the content today? 
   

 
                 Yes      No  
Comments:__________________________________________________________________ 
    

4. Are there any other questions you would like answered? 
 

 
                Yes   No 
Please write your questions here: 
   

5. Will you do anything differently as a result of this workshop?   

   

  Yes   No 
Comments: _____________________________________________________________________ 
 
 

6. Has today’s workshop increased your knowledge and understanding of current climate 
change predictions? 

  

   

  Yes   No  
Comments: _____________________________________________________________ 
 
 
 

7. Has today’s workshop increased your capacity to prepare for and prevent the impacts of 
climate change? 

 
 

  Yes   No 
Comments: _____________________________________________________________________ 
 

 

 

8. Are there any other comments, ideas or suggestions you would like to share with us to help 
improve future workshops? 

  

 __________________________________________________________________________  
 __________________________________________________________________________  
PTO : Please feel free to use back of the sheet if you need more room for responses. 
 

 
Thank you for your investment in improving CTLAP workshops. 

 

Agriculture Innovation Day – Tintinara   
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