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Precision Agriculture – pH 
variation testing 
INTRODUCTION 

There is often a large spatial variation in soil pH across a paddock.  The lime application rate is often based on a single soil test 
representing the whole paddock.  For a better indication of the soil pH across the paddock a number of soil samples should be 
taken in a grid system however, this is time consuming and expensive. This project trialed the use of a pH precision mapping 
machine to map the soil pH across paddocks and to determine (if any) liming zones. Rather than applying a ‘blanket application’ 
of lime across the paddock, lime could be applied at appropriate variable rates that could reduce costs. 

The objectives of this project were to:  

• Trial the use of the VERIS pH mapping machine to map the soil pH 
• To validate the machine with laboratory soil testing 
• To determine liming zones. 

METHODOLOGY 

Precision Agriculture was contracted to carry out the work. They are the only company in Australia that has a commercial pH 
precision mapping machine. Five paddocks were selected with different soil types. 

 

 

 

 

 

 

All the paddocks are pasture paddocks. The work was carried out in June 2013. Soil pH tests were taken by the machine on a 
one hectare grid basis. The pH tests were taken to a depth of approx. 5-8 cm and the pH values were logged along with GPS co-
ordinates.  Through a software program pH maps were prepared for each paddock. The Shed and Ryan’s paddocks were 
selected to validate the machine.  A soil sample was taken from each sampling point and the soils samples were sent to CSBP to 
be analysed for pH (CaCl2).           

Landholder Name Paddock Name Area Ha (Est) Soil type  

David Paltridge Shed 26 Sand 

Peter Schinckel Mouldboard 20 SL to SCL over Clay  

Peter Schinckel 2 15 SL to SCL over Clay 

Richard Kirkland Ryan’s 45 Alkaline clay to SCL/C in places 

Richard Kirkland House West 48 SCL to clay over alkaline clays 
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RESULTS  
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The results show that there is a variation of soil pH across the paddocks especially for the Shed, House West and Ryan’s 
paddock.  Ryan’s paddock has the greatest variation. It is alkaline on the western side to slightly acidic on the eastern side. The 
Mouldboard paddock and paddock No.2, even though they are reasonably small have a consistent soil pH across the paddock.  

Validation of pH machine  

The Shed and Ryan’s paddock were selected to validate the machine.  A bulked soil sample (from five sub-samples) was taken 
from around each sampling point and the soils samples were sent to CSBP to be analysed for pH (CaCl2). The maps below show 
the pH Machine maps and the soil pH (CaCl2) maps.          

The two maps of Ryan’s paddocks (heavy soil) show that the zones are reasonably similar. Preliminary work suggests that the soil 
pH detector machine is reading about 0.5 unit higher than pH (CaCl2). Therefore on the machine map the light green areas 
become yellow and the dark green becomes light green etc. From the pH (CaCl2) map the only area that would require lime is 
the orange area in the south east corner.    

The shed paddock (light sandy soil) below shows that the zones are inconsistent and that the soil pH detector is reading much 
higher than the pH (CaCl2) readings.  From the pH (CaCl2) map most of the paddock would require lime except for the yellow 
area in the north-west part of the paddock.          
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DISCUSSION AND RECOMMENDATIONS 

There is potential to map the soil pH of paddocks and to determine the variation across paddocks and to determine areas that 
require lime however, further work needs to be carried out. With the soil pH detector machine soil pH tests were taken on a one 
hectare grid basis at approximately 5-8 cm deep.  If one or more points are out for any reason then the maps can be affected. It 
is suggested that one point is not enough and that perhaps 2 or 3 points per hectare may provide better and more accurate 
results.  

In terms of validation, in this case a number of soil samples were taken around the machine and to a depth of 10 cm. In the Mid 
North one soil sample was taken as close as possible to the sample site of the machine. The soil maps from the Mid North are 
much better correlated with the machine map but the machine is reading approximately 0.5 pH unit higher than pH (CaCl2) so 
therefore all the machine maps need to be dropped by one category. 

With the Shed paddock the machine map and the soil map are not consistent.  The Shed paddock is a much lighter soil type. It 
can only be assumed that the soil samples may have been taken deeper than the machine and that the depth of sampling may 
have reached a more acidic sub-surface layer. Further investigations need to be carried out to determine the reason(s) for the 
large variation in results at this site.        

In terms of recommendations more work needs to be carried out: 

• To assess the machine under different soil types, moisture content and management practices; 
• To determine the optimum number of samples per hectare to produce the best maps;  
• To improve the validation methodology;  
• To determine the exact difference between the machine pH test and the pH (CaCl2) test; and 
• To investigate the Shed paddock to determine whether there is an explanation for the large variation at this site (soil 

type, sampling, contamination etc).     
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CONCLUSION  

There is potential to map the soil pH of paddocks and to determine the variation across paddocks and to determine areas that 
require lime however further work needs to be carried out. 
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