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Where we are currently

Where we need to be

How do we get there

Managing soil acidity in the cropping zone



Current management of acidity

Sample for pH 0-10cm  (maybe 10-20 cm)

Apply lime when pH is below pHCa 4.8

Apply enough lime to bring pHCa just above 5  (remove Al3+)

Rate of lime =  “rule of thumb” or Agfact table



Current management of acidity

Outcome?

Burns and Norton (2018)

Soil pH (CaCl2)
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● Lime >5 yrs (n=15)

No pH impact below 10cm

Acidity still be a problem

Even though $ spent

▼ Lime < 5 yrs (n =33)



Issues to address

identify acid layers

deal with subsurface acidity

Soil pH (CaCl2)
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How to: 

pH4.6 pH5.3



Mean pHCa 10cm increment
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Mean pHCa 5cm increment
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0-5cm        y = -0.05 + 0.96 x      

                     r2 = 0.89
5-10cm      y = 0.48 + 0.88 x      

                    r2 = 0.95
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0-5cm        y = -0.05 + 0.96 x      

                     r2 = 0.89
5-10cm      y = 0.48 + 0.88 x      
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Condon et al. 2020

Identifying acid subsurface layers



Deep placement of liming materials

Soil pH (CaCl2)
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Dealing with subsurface acidity



Prilled lime in drill row
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Dealing with subsurface acidity



0 t/ha

2 t/ha

8 t/ha

Soil pH 5 years after liming

Liming to remove Al3+ 

doesn’t move alkali 

Conyers and Scott 1989

But high rates do (pH > 5.5)

Dealing with subsurface acidity

Rely on lime movement
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Conceptual example here
Li et al. (2019) long term data- MASTER trial



New acid soil management 

Liming to maintain pHCa above 5.5

But what is the best way to get there?



New acid soil management 

Replicated trials 

-control

-lime to pH 5.2

-lime to pH 5.9 (maintain pH>5.5)

-lime to pH 5.9 (maintain pH>5.5) only 5cm (less lime, more often)

-incorporation (where possible)

-once in a generation (deep incorporation)



New acid soil management 

Examining:

• Movement of liming effect

• Acidification and re-acidification rates

• Production impacts of acid soil management 

• Improved lime models and DSS tools



Location 

(Region)  

years

Enterprise/Pasture Response 

to lime

Average annual 

gross margin 

($/ha c.f no lime)

Reference

Wagga 

Wagga 

(SE slopes) 

1992-2004

Sheep/Perennial +3.8 DSE +$25 Li and Conyers (2006), 

Brennan and Li (2006)

Ebor 

(Northern TL) 

1999-2002

Cattle/Improved +16% more 

beef 

production

+$89 Duncan (2003)

Binalong 

(Southern TL) 

1999-2004

Sheep/Perennial +2.4 DSE

(+5.6 DSE

annual SSP)

-$4

(+$46)*

Leech (2006)

Laggan 

(Southern TL) 

2015-2020

Sheep/Perennial +2.9 DSE + $181 Lieschke (2021)

Note gross margins are those at the time of research and does not account for current commodity prices

Is it worth doing?  - NSW production outcomes of liming



SUMMARY

• Current practices (rates, targets) do not address the deeper problem

• 10 cm sampling intervals mask acidic subsurface layers – 5cm intervals find them

• Maintain pHCa >5.5  

• Set pHCa 5.5 as re-lime trigger point

• Still doing the research for best strategy  - Monitor to manage



Managing soil acidity in the cropping zone
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Digstick

pH colour kit

Identifying acid subsurface layers
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