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Presentation Summary:  

Cattle grazing in western Canada uses a wide range of management practices, yet the specific impact of these practices on soil green-

house gas fluxes (GHGs) remains unclear. Adaptive, multi-paddock (AMP) grazing utilizes high densities of cattle during short graz-

ing periods, and lengthy rest periods to balance forage use with plant recovery, and is thought to improve ecosystem health, includ-
ing the sequestration of soil organic carbon and reduction in agricultural GHGs. Here we review early results from a comparative 

study examining grazing practices and associated GHG fluxes on grassland soils. First, we review survey data characterizing the 

grazing lands and management practices taking place on our study ranches, which demonstrated marked differences between AMP 
and neighboring-to-AMP (n-AMP) lands. AMP grazed grasslands were characterized by the use of more complex forage mixtures 

(in seeded lands), larger land bases, and the use of many small pastures to facilitate rapid movement of cattle and ensure a long re-

covery period during summer. However, stocking rates remained similar between AMP and n-AMP ranches. Additionally, n-AMP 
ranches were characterized by wide variation in ‘management intensity’, consistent with the diversity in cattle management found 

industry-wide. Next, we report on GHG flux data from soil removed from grasslands of 11 ranch pairs in AB and incubated in the 

laboratory to evaluate their sensitivity to changes in soil moisture and temperature. GHG data were further interpreted using soil en-
zyme activity and structural equation modelling. Results indicated that while N2O emissions were independent of grazing system, 

CH4 uptake was 1.5 times greater in grassland soils subject to AMP grazing. Fluxes of CO2 also responded to grazing treatment, with 

AMP grazing leading to lower fluxes (release to the atmosphere) of CO2 at high soil temperatures (25oC), though the opposite oc-
curred at low temperatures (5oC). Importantly, microbial biomass was shown to be important in indirectly regulating fluxes of CO2 

and CH4. These results suggest that, by altering soil microbial properties, AMP grazing may be reducing select GHGs, particularly in 

soils subject to high soil temperatures. Future reports will document GHG responses in the field, and specifically link individual 
grazing practices to observed GHG fluxes.  
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