
 

 Comparison of active flux and passive 
concentration measurements of 
methane emissions from cattle  

 



Introduction 
 Online methods 

 Measurements of CH4 during visits to 
automatic milking systems or concentrate 
feeders 

 Methane emission index (Garnsworthy et al.) 

 CO2 tracer method (Madsen et al.) 
 CH4 Flux = CO2 × CH4 / CO2 

 CO2 a tracer based on estimated heat production 

 

 

 



GreenFeed 
 Flux method 

 CH4 flux = Concentration × Air flow 

 Air flow 25-30 L/s 

 Head sensors; if head position is not correct 
the data is filtered out  

 Cows visit three to five times each day by 
programming the food reward 

 SLU experiences: 
 Mean production about 450 g/d; between cow CV 11-

12% for CH4 /DMI 8-10%; CH4-4/GE ~ 6.5%; High 
repeatability (0.70 – 0.75) 

 Consistent ranking for low and high emitters 

 
 





Objectives 
 

 

 To compare to compare active gas capture 
(AGC) = GreenFeed setup (“flux”) and passive 
concentration measurement (PCM) method = 
setup of methods based on concentration and 
gas ratio measurements (“sniffer”)  

 
 





Material and methods 
 Five 10 day periods (AGC – PCM – AGC – PCM – 

AGC) during a change-over feeding experiment 
investigating the effects of forage type (grass 
vs. grass/red clover) and protein 
supplementation  

 Total mixed ration (forage: concentrate 60:40) 

 Automatic feeding 5 times/day 

 The cows were programmed to visit every 7 h 

 8 drops of concentrates every 40 s 

 Mixed model analysis; cow observation unit 

 Repeatability (R) was calculated as R = δ2
Animal / 

(δ2
Animal + δ2

Residual) 

 

 
 



Data description 

 
 

CH4
a CO2

a CH4/CO2 Visits 

(g/d) (g/d) vol/vol  (number)

AGC N 75 75 75

Mean 453 11619 0.107

SD  50 850 0.0069

CV 0.110 0.073 0.064

Repeatability 0.74 0.84 0.62 0.50

PCM N 57 57 57

Mean 1405 14924 0.094

SD  247 2340 0.0062

CV 0.176 0.157 0.066

Repeatability 0.72 0.87 0.57 0.68

a Flux (g/d) for AGC and concentration (ppm) for PCM

 System

Item



Relationship between CH4 concentration 
(Sniffer) and CH4 flux 



Relationship between the methods 
in CH4/CO2 ratio 



Relationship between the methods in 
CH4/CO2 ratio 



Effects of muzzle position 

 High repeatability of 
muzzle position 
 0.74 for cow/day data 

 0.82 for cow/period 
data 
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Problems related to CO2 tracer 
method 

 High CH4 / CO2 can result from 
 Increased CH4 production 

 Increased intake (all incremental DMI produce CH4, 
but only part CO2 – more to milk, body) 

 Improved feed efficiency (less CO2 produced per unit 
of intake) 

 Low CH4 / CO2  

 Mobilization of body tissues (produce CO2, but not 
CH4) 

 Low intake 

 Low feed efficiency 

 



CV = 3.6/21 = 17.1% 

Data from respiration studies in cows 
fed mainly grass silage-based diets 

(Yan et al., 2010) 



Conclusions 
 Sniffer concentration poorly correlated to CH4 

flux measured by the Flux method despite high 
repeatability of the data 

 High repeatability can reflect more repeatability 
of head position in Sniffer systems 
 Low emitters can be cows that keep their head longer 

distance from gas sampling tube 

 Low CH4 / CO2 with tracer method can result from 
 Low CH4 emissions 

 Low feed efficiency (Increased CO2 at given production) 

  Low CH4 / CO2 can be due negative energy balance (CO2 
produced from body tissues) 



 

Thank you for your attention – questions… 


