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Ruminants and Grass

• Ruminants evolved 50 M years 
ago

• Ruminant numbers globally have 
largely been consistent

• Methane numbers have risen 
considerably since the industrial 
revolution







Adaptive Multi-paddock Grazing (AMP)
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(Thompson and Rowntree, 2020)



Costa et al., 2021





Liebig et al, (2010) suggests that the order of importance 
on flux in beef management (and general agriculture 
systems) are:  SOC > N2O > CH4ent > CH4so

Chiavegato et al., 2022 (In Review)





Results: GHG Emissions

Feedlot

• Similar to finishing emissions 
reported by other studies (Lupo
et al., 2013; Pelletier et al., 2010)

AMP

• ~45% lower than continuous 
grazing emissions reported by 
other studies (Capper, 2012; Lupo
et al., 2013; Pelletier et al., 2010)

– Shorter finishing time

– Greater forage quality 

– Pasture fertilization
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Multi-Specie Pasture Rotations and Carbon

Year

0 1 3 5 8 13 20
Equa
tion

p-
value R2

Water-stable 
aggregation (%) - 0* 11 7 47 47 53

y=2.9
+2.9x 0.02 0.76

Microbial Respiration
(mg CO2 day-1) - 0* 0.56 0.54 0.94 1.16 1.16

y=0.0
7+0.0
1x 0.03 0.75

Active C 
(ppm) - 80 325 380 522 884 844

y=16
7+41
x <0.01 0.85

Water Holding Capacity
(g water g soil-1) - 0.19 0.2 0.15 0.15 0.28 0.21 - 0.44 -

ACE Soil Protein 
(mg g-1) - 0* 5 3 15 22 23

y=0.2
+1.3x <0.01 0.86



Emission and Land Use Needs

(Rowntree et al., 2020)



What is Truth? 



Improving grassland 
management has high potentials 
for soil C sequestration

Adaptive multi paddock Conventional

Mosier et al., JEM, 2021
Bai & Cotrufo, Science, 2022
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Health

• Regen Agriculture Adoption 
Driven by Data

• Food Nutrient Density and 
Food Security 

• Value Chain Resilience

• Profitability

• Social-ecological resilience



Take Home Points

• GHG Gas Tradeoffs (and their actual Global Warming Potential) 
plus land use need be considered in analyzing impacts of 
agriculture production

• Under certain management context, we  have measured  
considerable soil C changes in land under grazing scenarios, of 
which have little to no added nitrogen. Management matters. 

• More holistic and systematic approaches to quantifying 
ecological impact of animal agriculture are needed. 


