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Agricultural residue management and no-till practices are increasingly being used as tools to sequester 

soil carbon and promote soil health. To maximize carbon sequestration potential, it is essential to 

understand the mechanisms behind residue incorporation and movement in both tilled and no-till 

systems. Using 13C labeled Andropogon gerardii residue, we are currently investigating the effects of 

residue location and disturbance on the fate of residue C under no-till irrigated continuous corn in 

Northern Colorado. After one year, the MIX (disturbed with incorporated residue) treatment had 

greater residue-derived CO2 loss during the non-growing season, while SA (undisturbed with surface 

applied residue) and SAD (disturbed with surface applied residue) treatments lost more residue-derived 

CO2 during the growing season.  In the second year, we agitated the soil of the disturbed treatments to 

simulate a tillage event and added unlabeled residue as appropriate to the treatments in order to mimic 

the effects of a yearly harvest. We sampled gas flux once a month during the non-growing season and 

twice a week during the growing season. We measured CO2 concentration and 13C, and calculated the 

residue-derived and soil-derived CO2 fluxes. For approximately two weeks following the disturbance 

event, the MIX treatment experienced greater residue-derived CO2 loss compared to the SA and SAD 

treatments. After these initial two weeks and through the growing season, the residue-derived CO2 

fluxes of the surface applied treatments were greater than that of the MIX treatment, consistent with 

the first year of data. Our results suggest that there may be less residue lost as CO2 in irrigated systems 

with conventional tillage practices than in those with no-till practices. However, CO2 is only one piece of 

the residue carbon puzzle and therefore, the efficiency of carbon stock formation in the soil profile must 

be investigated as well.  


