
Nitrogen on dairy farms 

•Nitrogen cycle & movements through soil 

•Overseer model and a Nutrient Budget 

•On farm mitigation options 



Nitrogen (N) 
 

N is a chemical element which is present in all living cells and has a major effect on 
plant quality and growth potential.  

 
However, when N is converted to nitrate in the soil it becomes mobile (active) 
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How does N enter and move through a dairy farm 



Where does Nitrogen end up after entering a farm system 



How is N converted to nitrate 





The influence of soil type on N loss 

Clay soil Sandy soil 

Soils vary greatly in the amount of water they can store in the gaps between individual soil grains   
(water holding capacity) 

•Very small pores 
•Hold onto water tightly 
•Can not hold a lot of water 
•Poorly drained soil 
•Lower risk of leaching 
•Higher risk of runoff 

•Have bigger pores 
•Hold onto water less tightly 
•Can hold more water 
•It is easier for water to infiltrate 
•Higher risk of leaching 
•Lower risk of runoff 



How do we measure individual farm N loss 
The Overseer Nutrient Budget Model 

• Overseer is a computer model tool  

• It estimates nutrient flows through the animal, pasture, crop and soil.  

• Nutrient budgets for eight nutrients including N are calculated. 

• It  was first developed in the 1990s and has undergone repeated revisions to 
improve the model 

• It is developed in NZ and calibrated against NZ research farms 

• It predicts long term annual average nutrient losses on major soil types 

 

Limitations: 

• Data entered into Overseer must be as accurate as possible 

• Its a long term annual average model  

• It assume that the farm system is in balance 

• It assume on farm best practise such as for effluent and fertiliser applications and 
irrigation water use 



Example of an Overseer Nutrient Budget 



Nitrogen report 



What do the numbers mean  



Mitigating N loss 



Animals 
On a dairy farm, the cow’s urine is the greatest source of nitrogen 

• Urine from a cow applies 600-1000 kgN/ha in the urine patch (much more than 
fertiliser) 

• A typical dairy cow urination deposits 2 litres of urine on just 0.2 m2 of land (this 
increase the chance of leaching) 

• Lighter breeds of cow deposit less urine nitrogen (only if SR is not increased to 
compensate for loss of production) 

• Higher stocking rates are associated with more nitrate leaching 

• Higher protein feeds are associated with higher levels of nitrogen in urine 

 



Effluent 
The way effluent is used impacts its contribution to N leaching 

• Effluent applies nitrogen to the land along with water (how much N depends a lot 
on season and feed type 

• Applying effluent too heavily can increase N leaching by increasing the depth of 
the effluent in the soil 

• Applying effluent to wet pastures can increase N leaching 



Fertiliser 
Nitrogen fertiliser only has a small direct impact on N leaching 

• Following good agricultural practise for n fertiliser reduces the chance of 
losing N through leaching  or direct entry into water 

• Small, regular applications of N fertiliser mean the nitrogen is much more 
likely to be used by plants than lost by leaching 

• Applying N fertiliser when soils are overly wet or plants are not growing 
will increase the chance of N leaching 

• Nitrogen fertiliser indirectly affects N leaching as it allows for an increase 
in stocking rate 



Feed 
Feed is an easily overlooked source of N that can contribute to N leaching 

• Fodder crops and imported supplement both affect the amount of N leaching 
that will occur on farm 

• The higher the protein content of consumed feed the higher the N content of 
the urine 

• Winter grazed crops increase leaching more than other crops 

• Strip grazing fodder crops means urine is concentrated in a small area, so N 
leaching risks increase 

 



Drainage 
N is leached from soil when water moves below plant roots (drainage event) 

• Soil type dictates how much water can be held before drainage starts 

• Stony soils, sands, gravels and pumice soils drain easily so are more prone 
to N leaching 

• Areas that get more rainfall also experience more drainage regardless of 
the soil type 

• When drainage occurs, N can enter rivers, streams and lakes 



Mitigation options  - controls and impacts 


