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Summary 
This Primefact reports nitrate leaching and deep 
drainage on acid soils. In the wetter years, 
perennial pastures can reduce nitrate leaching 
by up to 12 kg N/ha, and reduce runoff and deep 
drainage by up to 40 mm compared with the 
annual pastures. 

Background 
• There are large amounts of mineral nitrogen 

(NO3
- and NH4

+) accumulated in the profile at   
0–120 cm by the end of each summer (70–135 
kg N/ha), most of which is concentrated at 0–
30 cm soil depth. Much of this nitrogen can be 
taken up by the pastures, mainly during the 
following spring, but substantial amounts are 
also lost by leaching in lateral and deep 
drainage, especially in the winter.   

• Nitrate leaching is the primary factor to make soil 
acidic in the recharge area. Deep drainage, on 
the other hand, raises the water table and 
contributes to dryland salinity in the discharge 
area. 

 

Tipping buckets for water runoff measurements 

Nitrate leaching  
• Nitrate leaching was substantial on limed and 

unlimed treatments in the wetter years, e.g. 
1995 (Fig. 1), but there were no nitrogen losses 
in the dry years, e.g. 1994. 

• Perennial pastures reduced nitrate leaching by 
up to 12 kg/ha in deep drainage compared with 
the annual pastures in a wetter year. 
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Fig. 1. Nitrate losses from annual pasture (AP) and perennial 
pasture (PP) with (+) and without (-) lime in 1995. 

 
 

 



• The acid added to a soil from leaching 12 kg 
nitrate-N/ha would need 45 kg lime/ha to be 
neutralised. 

Deep drainage 
• In a wetter year, up to 62 mm of soil water was 

lost through deep drainage. 

• However, perennial pastures reduced runoff and 
deep drainage by up to 40 mm compared with 
annual pastures. 

• There was no surface runoff, subsurface flow or 
deep drainage in the dry years 
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Fig. 2 Water losses from annual pasture (AP) and perennial 
pasture (PP) with (+) and without (-) lime in 1995. 

 

• Primefact 31, MASTER — Experimental design 

• Primefact 32, MASTER — Soil acidity and lime 
responses 

• Primefact 33, MASTER — Crop responses to 
lime 

• Primefact 34, MASTER — Pasture responses to 
lime 

• Primefact 35, MASTER — Sheep responses to 
limed pastures 

• Primefact 37, MASTER — Earthworm numbers 
and microbial carbon concentration 

• Primefact 38, MASTER — Economic analysis 
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