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Trace Element Variation with 
Precision pH testing 
INTRODUCTION 

The availability of trace elements are thought to vary with soil pH.  With the use of a pH precision mapping machine to map the 
soil pH across paddocks we may also find a relationship to trace element variation across the paddock.   

The objective of this component of the project was to determine if trace elements availability can be linked to pH variation 
across a paddock.  

METHODOLOGY: 

Soil samples were collected from two of the paddocks where Precision Agriculture was contracted to carry out the precision pH 
work. These are: 

 

While the intent of these soil samples was to check the accuracy of the Precision Ag field machine, around 25% of these samples 
were tested for EDTA extractable copper (Cu), zinc (Zn), manganese (Mn) and iron (Fe).  

All the paddocks were pasture paddocks. While using these tests for trace element availability it is acknowledged that soil 
testing for trace elements is poorly calibrated against plant responses and critical levels will possibly vary with soil type, crop and 
climate.  Critical levels suggested are “ball park” levels only and are not validated to any extent with field trials.  

RESULTS:  

The two paddocks are quite different. The Paltridge paddock has a sandy soil with quite a low range of pH while the Kirkland 
paddock has a good range of pH.  Results have been presented in graphical form below with relationships fitted where possible.  

Kirkland Results- wide pH range 

Copper 

Landholder Name Paddock Name Area Ha (Est) Soil type  

David Paltridge Shed 26 Sand 

Richard Kirkland Ryan’s 45 Alkaline clay to SCL/C in 
places 
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Fig 1 a- Relationship between pHCa and EDTA Cu (critical level approx. 1.0 for heavier soils) 

A good polynomial relationship was present between pHCa and EDTA Cu with low level evident at both acid and alkaline pH 
levels while more extractable copper was evident around neutral pH. (pHCa 6 to 7) 

 

Fig 1 b- Relationship between pHCa and EDTA Zn (critical level approx. 0.7- 1.2 for heavier soils) 

A poor relationship was present between pHCa and EDTA Zn with levels reasonably flat and variable across the range of soil pH. 
Most results are quite low.   

Manganese 

 

Fig 1 c- Relationship between pHCa and EDTA Mn (critical level approx. 5-10 for heavier soils) 

A polynomial relationship was present between pHCa and EDTA Mn with low level evident at both acid and alkaline pH levels 
while more extractable manganese was evident around neutral pH. (pH Ca 6 to 7) 
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Iron 

 

Fig 1 d- Relationship between pHCa and EDTA Fe  ( no ball park  critical level for Fe) 

A linear relationship was present between pHCa and EDTA Fe with extractable Iron decreasing significantly as pH increases.  

Paltridge  Results- narrow pH range 

Copper 

Fig 2 a- Relationship between pHCa and EDTA Cu (critical level approx. 0.5 for sandier soils) 

Poor relationship between this narrow pH range 
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Zinc 

Fig 2 b- Relationship between pHCa and EDTA Zn (critical level approx.0.5- 0.7 for sandy soils) 

A poor relationship was present between pHCa and EDTA Zn with levels reasonably variable across the narrow range of soil pH.   

Manganese 

Fig 2 c- Relationship between pHCa and EDTA Mn (critical level approx. 5 for sandier soils) 

A  linear  relationship was present between pHCa and EDTA Mn with Mn increasing over the narrow pH  range observed.  
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Iron 

 

Fig 2 d- Relationship between pHCa and EDTA Fe  ( no ball park  critical level for Fe) 

A poor relationship was present between pHCa and EDTA Fe with extractable Iron over the range of these soils.   

DISCUSSION AND RECOMMENDATIONS:  
The results from the site where the greater range of pH occurs (Kirkland) indicated the use of precision paddock pH mapping 
has a reasonable linear relationship with iron and a reasonable polynomial relationship with copper and manganese.  No 
relationship was established with zinc.  

This suggests where this mapping occurs on sites indicating a wide range of pH it may be possible to determine areas where 
certain trace element deficiencies are more likely to occur. In a cropping or pasture area this could result in more appropriate 
treatment  within a paddock  by targeting areas where a deficiency may occur and subsequently treating this area of the 
paddock or by adjusting rates on more susceptible areas to ensure these areas get higher rates of various trace elements.  

Where this technique is used on paddocks with a narrow range of pH variation as is the case for many more acidic paddocks the 
results suggest it is of limited value determining variation in paddock soil trace elements. 

 In terms of recommendations more work needs to be carried out on this relationship as these conclusions have been drawn 
from two paddocks and limited data. In a more comprehensive analysis the use of plant levels would be incorporated to give a 
more comprehensive trace element assessment. Plant levels have the added advantage of indicating what gets into the plant as 
most plants have had critical levels calibrated. 

Confidence in the relationship between the Precision Ag Field machine and laboratory pH needs to be establish before this 
technique can be developed.  
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