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Introduction

Thanks to an AgriFutures Innovation Uptake Program, this case study is showcasing an
example of how a farmer, Curt Severin from Brocklesby, has used technology to variable rate
apply lime on his farm. Curt identified an issue with soil acidity on his farm and by partaking in
two Riverine Plains projects, the Cool Soils Initiative* and the GRDC’s Hyper Yielding Crops
project*, he has used various forms of technology and advice to quantify the problem and then
implement and evaluate a solution. Curt has been able to compare two different treatments for
application of lime on the paddock and measure the performance of each treatment.

What issues/problems did you have prior to using the technology?  

We were trying to get better value out of the lime, so back in 2015 we started pH mapping.
Through our own experience and talking to others we found it better to apply the lime at
different rates based on the pH mapping in the paddock, rather than doing blanket rates
across the whole paddock. We are targeting a pH of 5.8 across the paddock, making blanket
application across the paddock an inefficient way of applying the lime.
 
Another issue was that some of the soil testing was not making sense, for example in one test
there was a pH of 4.2, but the paddock still produced a 3 t/ha canola crop. However, we then
realized that the transect sample included cores from a small patch of the paddock that was
quite acidic and wasn’t representative of the paddock. We could see some variation in the
paddock but didn’t really have an understanding of the extreme nature of the pH, which can
differ by a whole pH point, for example pH 4.2 to pH 5.2. In the first year when we did the
mapping, we had the contractor apply 1.3t/ha to half of an unmapped paddock and 2t/ha to the
other half based on separate transect samples. It had a massive effect on the paddock itself
and the soil test results the following year showed the benefits of applying the two different
rates of lime.

After we started doing the variable rate lime application, there were still some problems with
production on some paddocks and we wanted to find out more. Targeted sampling with
Precision Agriculture focused on areas that had been performing poorly for about three or four
years running, especially in the dry years of 2018 and 2019.   These segmented soil tests showed
subsurface acidity levels of pH 3.8 at 10 – 15cm depth in the poor yielding area compared to pH
4.2 in the better yielding area. Ryegrass also grew well in the poor performing area due to lack
of crop competition, which was another indicator of a greater problem in these areas. We were
applying the lime to the surface and we thought that the air seeder was incorporating the lime,
but it was not. 
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 Find the right people to help you investigate your issues and potential solutions. For
example, if you have a soil problem, consult with a soil scientist. 
 Look at the data available to you, such as NDVIs and yield maps to identify poor areas in a
paddock over a number of years. Talk to someone who is experienced in interpreting the
information. 
 Find out why a paddock is not performing by looking into possibilities such as disease,
pests, soil types or soil issue.   
 If it is a soil issue, try and do some segmented samples to depth in the poor areas (0-5cm,
5-10cm, 10-15cm, 15-20cm) and compare them to the good areas. 
 Based on the results of the segmented soil tests, determine how to do the soil mapping
(such as 0-10cm, or 10-20cm). Use the soil mapping, with the help of advisors, to work out a
strategy to fix the problem.  
 Once you have implemented the strategy, follow up with relevant data to measure how
well it worked. 
 Follow up with long term monitoring of the site.

By using some basic soil test kits, we could see that previously applied lime was just staying in
the top 2cm and not moving into the root zone. The tests and yield results both showed that
where we had been applying variable rate lime, we were getting a result but we questioned
whether it could be better. We were applying the lime at the rate required where it was
needed however, in some cases the lime was still at the surface and it was taking far too long
to get to where it was needed, so we decided we needed to physically get the lime down
deeper in the soil. The original pH mapping was far too shallow, as we only sampled 0-10cm. So
next time we map we will do 0-20cm as well as segmented sampling to get more accuracy on
where the lime is sitting.

To incorporate the lime, we looked at a number of machines to get the lime to where it was
needed. With the help of Soil Science Company AgriSci, we identified that at 20cm there was
slaking clay that we would not want to disturb with cultivation.   We settled on the Lemken
Rubin 12 which is full disc and no tynes. The limit of cultivation depth for the Lemken is 20cm
compared to the Horsch Tiger which goes deeper but did not suit our purpose. The Lemken
was able to mix the lime into the soil at 150 -170mm and it was well mixed. It got the lime down
into the worst area and 90% of the time fully incorporated the wheat stubble at the same time.
It’s something I thought I would never say, but I bought a plough. It seems so wrong because it
is something I have rarely done and it’s not common practice.  We have gone an extra step this
year and bought a grader board to smooth out and firm the surface afterwards to make it
better for seeding. The Lemken is not too expensive to run because it is not going as deep as
some of the other machines. 

What are the steps in using the technology? 

1.

2.

3.

4.

5.

6.

7.
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 What is the outcome provided by technology? 

 The outcomes are more targeted application of lime to try and fix soil issues where they are
causing yield loss, which provides a more economic return from the lime that was applied. We
are applying more lime than in the past. We realized we weren’t applying enough lime because
we were testing the pH at 0-10cm, however the pH was declining in the 10-20cm zone. As a
result of our investigations, we know where the problem is and we can address it.
 

What are the benefits are you seeing by using technology? 

It’s a bit tricky to tell as we have made other improvements such as new airseeder with liquid
system. Any paddocks that I have tested with the pH indicator have shown that the pH has
improved to depth. We have been able to address the acid issue that is deeper in the soil
profile by using cultivation to incorporate the lime. We need to be aware that if it gets wet, it
can be hard to seed cultivated paddocks as they risk being too wet compared to uncultivated
soil. Also cultivation stirs up weeds such as dormant radish in the winter and heliotrope in
summer. By the use of advisors, and being part of Riverine Plains projects has helped us to
understand how the technology can be used and interpreted to manage our soils and maintain
production on our farm. 
 

What is Normalised Difference Vegetation Index 

It determines the amount of greenery in an area of land. An image of the paddock is generated
where the darkest green represents large amounts of greenery and red shows little to no
amount of greenery. For example NDVIs can be used to show poor growing areas in a paddock
throughout the year
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Farmers inspected the emergence of canola in a
paddock that Curt incorporated lime at the Riverine
Plains Hyperyielding and Cool Soils Initative Crop Walk. 
 Curt left 3 squares in the paddock that were not
incorporated for comparison (see foreground). 

Drone shot of Curts paddocks taken in July 2021.  The areas
that were not mechanically incorporated are the squares
shown in the photo.  The diagonal lines show the angle that
the paddock was cultivated to incorporate the lime. 
Photo courtesy: Jon Midwood. 
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*GRDC Hyper Yielding Crops  
Hyper Yielding Crops is a national project led by Field Applied Research (FAR) Australia. Over the past three years, the HYC
project has aimed to push the economically attainable yield boundaries of wheat, barley and canola. As well as the five
research centres across the HRZ’s of Australia, the project has been successful in engaging with growers to scale up the
results and create a community network with the aim of lifting productivity. If you are interested in getting involved in 2023,
please contact rachel.hamilton@faraustralia.com.au.

*Cool Soil Initiative  
The Cool Soil Initiative is a partnership between Mars Petcare, Kellogg’s, Manildra Group, Allied Pinnacle, Charles Sturt
University(CSU) and the Food Agility CRC with the support of the Sustainable Food Laboratory. The key aim of this program
is to create a platform for the food industry to support grain farmers in the reduction of GHG emissions, leading to
increased long-term sustainability and yield stability, through the adoption of innovative agronomic strategies to increase
soil health and related function. To become involved, please contact jane@riverineplains.org.au 

NDVI map (taken of wheat 21 July 2022) showing poorer performing areas where the lime was not
incorporated in 2021.  It is particularly obvious with the yellow and red square in middle of the image.


