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• Nitrogen (N) fertilisation guidelines were developed on  

     practices no longer applicable.  

• Current management practices have substantially  

   changed the soil organic carbon and N stoichiometry.  

• Dairy cows excrete N, therefore applying the current N  

    guidelines might lead to N losses.  

The aim of this study was to revisit the current guidelines and 

to determine an optimum rate of N application of kikuyu 

and kikuyu-ryegrass pastures. 

 

 

 

• Two sites: kikuyu local strain (KLS) only and kikuyu over  

    sown with annual ryegrass cv. Barmultra II  (KRB) 

•  5 fixed N rates applied after every grazing event (Table 1) 

• Prior to every grazing event, soil and pasture samples  

    were collected for biomass, crude protein, N use  

    efficiency, mineral soil N 

• Botanical composition determined once a season  

     (proportion of kikuyu, ryegrass, other grasses, legumes  

      and weeds) 

Introduction and motivation 

• Data for the KBR site can be found in Viljoen et al. (2020). 

• KLS site, produced on average between 21.1 t DM ha-1   

  (N0) and 24.5 t DM ha-1 (N80) annually 

• KRB site  produced an annual average of 19.4 t DM ha-1  

  (N0) to 23.5 t DM ha-1 (N80) 

• Generally N20, N40, N60 or N80 resulted in similar biomass  

   production within a season. 

• A negative correlation between the volunteer legume  

   fraction (Trifolium repens) and N was observed (Figure 1). 

• Minimal differences between treatments for pasture N use  

   efficiency. 

• Soil mineral N build up in N60 and N80 (Figure 2).  

•  Biomass production was minimally affected by N and   

    was more influenced by seasonal changes.  

• Does is make financial sense to apply high N rates  

   when the production does not reflect it? 

• Total mineral soil N (consists of nitrate and ammonium) in  

    the high N treatments has the potential to cause  

    environmental losses. 

• Soil is likely N saturated, resulting in no N use efficiency   

   differences. 

• KLS and KRB managed under long term minimum tillage   

   and received approximately 350 kg N ha-1 year-1 could   

   receive lower N applications for at least two years.  

• Both pasture sites contain enough soil N to sustain the  

   pasture.  

• Current guidelines could be adjusted downward to less  

   than 200 kg N ha-1 year-1 

 

This will ensure both financial savings and reduce 

environmental risks. 

Materials and methods 

Table 1: The N treatments in terms of N input after grazing and 

estimated annual N input 

Treatment 

  

N input after every graze 

(kg /ha) 

Estimated annual N input 

(kg/ha) 

0N 0 0 

N20 20 220 

N40 40 440 

N60 60 660 

N80 80 880 

Results and discussion 

Figure 1: Seasonal volunteer legume contribution as a result of N 

treatments 

Figure 2: Total mineral N in the soil as a result of N treatments 

Conclusion 

https://doi.org/10.3390/land9060173
https://doi.org/10.3390/land9060173

