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Background 
 Livestock production is the main source                                                     

of air pollution by ammonia (NH3) and  

an important threat for ecosystems 

 Grazing is regarded to be a mitigation                                               

option for NH3 emission from livestock 

 Grazing is very important in Swiss agriculture 

 To assess the role of grazing for NH3 emissions we must understand 

the whole N cycle, especially also N2O emissions because they can 

lead to conflicting aims with mitigation of NH3 emissions 

 

BUT:  

 A large range of emission factors (EF) can be found in literature  

(2.7% - ~23% of excreted total ammoniacal nitrogen, TAN) 

 As in other invetories, the EF factor for grazing in the Swiss model 

Agrammon is based on old studies under conditions that differ 

considerably from the current Swiss situation 
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Experimental setup 
 Rotational grazing for whole grazing season 2016 (end March – 1st Nov.) 

 Two herds of 12 lactating dairy cows each with differing rations 

 Grass only (3.3 ha), no concentrate 

 Grass (2.2 ha) plus 25% maize silage, no concentrate 

 Experimental herds on separate experimental paddocks from 24th April 

to 1st Nov. for 18 h/day; mixed swards, mostly Lol. perenne, Trif. repens 

 Measurement set-up (NH3, N2O, weather station) on each experimental  

plot with continues measurements for whole year 

 Chamber measurements (fast box) for N2O on dung and urine patches 

(July to October) with upscaling to paddock level 

  Weekly yield measurements on experimental paddocks 

 Three phases with alkane measurements for forage consumption 

 Feed consumption – excretion calculation with feeding model based on 

requirement according to lactation curve 

 Mapping urine and dung patches (August – October) 
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Emission measurements 

NH3 

 MiniDOAS line sensors 

 Backward Lagrangian stochastic (bLS)  

dispersion model 

N2O 

 Field scale measurements with 

Eddy Covariance (EC) 

 Small scale measurements 

with ‘Fast-Box’ 
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Experimental site 
 

   Swiss central plateau, Agroscope 

research farm Posieux 

 Total 5.5 ha pasture field with 

rotational grazing in 12 paddocks 

for each herd  
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Measurement setup 

Wind direction 

NH3 

MiniDOAS 

Weather station 

Soil profile 

Cam-system (Day/Night) 

• Main measurement campaign: April 2016 – April 2017 

• Rotational Grazing with 2x12 cows & >18h grazing / day 

Sonic anemometer 
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bLS Method: NH3 emission computation 

Grazing 
S2: MiniDOAS East 

S5: MiniDOAS West 

Diff: S2-S5 

Concentration 

difference 

Cumulated 

emission 
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NH3: Emission factor relative to TAN-input (urine) 

Possible reasons for differences between treatments 

• > N/ha excretion «gras only»: total ~-20%, urine ~-8%  no 

• > % N excretion in urine «gras only»: grass only 63%, with maize 55% 

• Distribution of animals across paddock 

• …………. more analysis of results needed 

 ~ 5% – 14%;  

(literature: 2.7% - ~23%) 

 «Gras only» mostly 

higher 

 Good agreement with EF 

used so far (8% of TAN) 

  ■  gras + maize silage                ●  gras only 

with maize 

grass only 
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N2O: EC fluxes and management 
 

 Example herd with gras and maize 

 Large temporal variations; highest fluxes after fertilizer applications 

grazing 

Cleaning 

 cut: 

flooded 

mineral 

fertiliser 

mineral 

fertiliser slurry  
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N2O: Cumulative annual emission (provisional) 
 

 calculated from EC data with simple gap filling 

 Annual N input to the pasture kg ha-1: urine ~200 kg, dung ~165, mineral 

fertilizer 
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N2O: Other observations (provisional) 
 

 Urine patches are strong hotspots of N2O emissions and contribute a 

large share to the overall pasture flux during grazing periods  

  simple upscaling leads to fair agreement of average emissions  

      observed by fast-box and EC 

  similar integrated contribution of urine patches and other areas of  

      pasture 
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Conclusions 

NH3 

 Range of derived NH3 emission factor was significantly smaller 

compared to literature (5 – 14% compared to 2.7% - ~23%) 

 Preliminary flux evaluation showed largest fluxes directly after grazing 

 Derived fluxes decreased to values close to zero within 2-3 days after 

end of grazing period 

 

N2O 

 Cumulative N2O emissions per year of pasture are around 3 kg N/ha 

 Emission fluxes during grazing phases are lower than after fertilizer 

application but contribute c. 1/3 to the total annual N2O emission 

 Relatively small loss for agriculture but important for the environment 
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