
Managing pastures under limited nitrogen fertiliser inputs 

 

One key principle applied to reduce nitrate leaching in the Telford farmlets was decreasing nitrogen (N) fertiliser 

input.  In dairy systems the main sources of leaching are 

1. Urine patches – because the amounts of N deposited in a urine patch is greater than a plants ability to take 

up the N any surplus is susceptible to leaching when drainage occurs especially in autumn and winter 

2. Fertiliser N if applied at times when it cannot be used by the plant and when drainage is occurring or when it 

results in a significant N surplus on the farm. 

 

The Optimal farmlet was set up with a strategic target of using less than 30 kg N/ha per year on pastures.  To ensure 

that feed supply was not compromised too greatly in this farmlet because of the reduced N input of fertiliser, two 

other strategic measures were also implemented: 

1. Italian ryegrass pastures were established to provide additional feed in late winter and spring 

2. A small proportion of the farmlet (6-10% of the milking platform) was dedicated to producing whole crop 

cereal silage, which has a low N content was mostly fed in autumn to reduce urinary N excretion and thus N 

leaching risk. 

 

The Restricted farmlet also had reduced N fertiliser input (80 kg N/ha), but the total N input for this farmlet was 

originally targeted to be similar to the Control.  The difference in input between fertiliser and total N was predicted 

to be supplied from the bedding material removed from the barn and the additional effluent generated from using 

the barn in autumn, winter and spring. Logistics with manure return options restricted this goal being achieved. 
 

The Control farmlet had an annual N fertiliser input of 100-120 kg N/ha based on historical use of N on the property 

 

For all farmlets the timing of use of the N fertiliser varied between seasons (Figure 1). Nitrogen was used earlier and 

at higher rates on the Control farmlet, relative to the Optimal and Restricted farmlets, with the exception of 2014-15 

where extremely poor growing conditions during spring resulted in N being applied early on all farmlet.

Fig 1: Cumulative N fertiliser input for the control, optimal & restricted farmlets during 2012-13, 2013-14 & 2014-15 
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Nitrogen Use decision rules: 

Control:  late winter application of ammonium nitrate; follow the cows with urea during the first and second 

rotations; summer and autumn applications based on soil moisture and growing conditions 
 

Optimal: applications targeted to the Italian ryegrass, especially following flowering to encourage tillering and 

increase summer growth and to new perennial ryegrass paddocks; N use on older perennial pastures based on 

growth rates and visual appearance 
 

Restricted: applications based on the feed wedge and growth rate, particularly from late spring onwards.  Late 

summer/early autumn applications to push pasture forward to extend lactation.  Also dependent on when barn 

effluent manure is applied to pasture 



Pasture production responses  
 

A risk of reduced N fertiliser input is the potential reduction in monthly and annual pasture production. Growth 

patterns were similar in Years 1 (2012-13) and 2 (2013-14) of the project, while in Year 3 (2014-15) very cold wet 

conditions during spring and early summer and a dry period in January/February 2014-15 resulted in significantly 

lower growth rates for all farmlets (Figure 2).  Higher pasture growth rates in the Restricted farmlet in 2012-13 were 

most likely the result of the spring stand-off generating a higher average pasture cover during late spring and early 

summer.  These higher growth rates created challenges maintaining pasture quality and resulted in significant areas 

(up to 50%) of the farmlet being harvested for silage.  Growth rates between the Control and Optimal were similar 

despite the lower N input into the Optimal farmlet.  More consistent and higher use of N on the Control farmlet in 

2014-15 resulted in higher growth rates through January and February. 

Figure 2: Monthly average pasture growth rates for the control, optimal and restricted farmlets during 2012-13, 

2013-14 and 2014-15 

The response of the Italian ryegrass pastures to the 

limited fertiliser N applied can be seen in Figure 3.  

Averaged across all 3 measurement years, the annual 

N fertiliser input to the Italian ryegrass pastures was 

64 kg N/ha; in contrast, the average input to the 

perennial pastures was 36 kg N/ha.  When the 

respective areas of Italian and perennial pastures 

were taken into account, approximately 40% of the 

fertiliser N available to the Optimal farmlet was 

applied to the Italians. 

Figure 3: Mean monthly pasture growth rates and 

fertiliser N inputs to the Italian and perennial ryegrass 

pastures of the Optimal farmlet

Key Points 

• Regular farmwalks are vital to making informed N fertiliser use decisions.   

• Visual differences in the pastures - more uneven growth, strong urine patches and yellowing can create 

challenges with growth rate determination and feed allocation 

• Balancing fertiliser N with organic N from manure, effluent and bedding was more challenging than anticipated. 

Factors to consider include: Distance from shed- carting too far will increase cost, time and inconvenience; Road 

crossings and current infrastructure so it isn’t being spread all in one area of the farm; Need for composting (C:N 

ratio) and manure testing to know what nutrients are available 

• Strong ryegrass/white clover pastures likely to cope with lower N input systems better than old weedy pastures 

• Targeting N to pastures with high N response will increase the efficiency of system N use.  
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