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Non-protein nitrogen (NPN) supplementation is normally used to promote rumen fermentation and microbial 
protein synthesis in pastoral countries such as Uruguay and Australia. Nitrate has been identified as an 
alternative NPN source to urea reducing enteric methane production. Short-term emission measures show 
promise in quantifying daily methane emissions in the production environment. This investigation aimed to test 
the ability of short-term emission measurements to detect nitrate-induced methane mitigation in beef cattle 
using a GreenFeed (GF) emission monitoring unit. 

Materials and Methods  

• 22 composite-breed steers (521.3± 32.7kg LW) were 
feed ad libitum two feedlot diets (13.6% CP, 13.1 MJ 
ME/kg DM) during six weeks. Treatments were: UREA 
(U; 1.00% in DM) or CALCIUM NITRATE (CN; 1.90% 
NO3 in DM).  

• Feed was delivered using auto-feeders recording all 
feeding events.  

• GF emission monitoring unit was swapped between 
treatments weekly (3x1week  periods/treatment) 
providing estimations of individual CH4 and CO2 
production.  

• Animals receive a small food reward when visiting the 
unit (0.20kg/a/d). CH4 and CO2 estimation were only 
accepted when steers stayed at the GF for 2 minutes 
with at least 3 measures in the period.  

• Analysis of variance was performed for all repeated 
measurements. Period and week effect were not 
significant so were dropped for final analysis. 

Results 

• No effect of dietary NPN source on the number (7.54 
visits/week) or length (3.37 min) of the visits to the GF unit 
was apparent (P>0.1)  

• Daily feed intake over the 6 weeks did not differ (Table 1) 

• CN tended to be effective in reducing CH4 emissions 

• No differences were detected for CO2 emissions  

• CN led to a significant reduction in the CH4 yield of cattle 

  UREA 
CALCIUM 
NITRATE 

s.e. P 

Intake (kg DM/d) 9.19 10.04 0.332 0.145 

CH4 (g/d) 106.8 86.1 5.53 0.056 

CO2 (g/d) 4455 5005 326.8 0.300 

CH4 yield (g CH4/kg DM) 12.62 8.61 0.681 0.014 

Table 1. Feed intake, CH4 and CO2 emissions and CH4 yield of cattle offered 
feedlot diets containing two different NPN sources (U and CN) 

Conclusions The short-term measurement technique was able to detect significant nitrate-derived methane 
mitigation (over 30% of reduction). CALCIUM NITRATE was effective in reducing enteric methane production without 
reducing feed intake, although intake reduction was observed in the larger study (Hegarty et al., 2013). Future 
research should attempt to evaluate short-term measurements to validate mitigation achieved by other means.  
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