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No tillage (NT) is an agricultural conservation management practice that can rebuild surface soil C, 

increase water infiltration, and promote soil microbial communities. Yet surface residue application also 

changes residue and soil decomposition dynamics and preferential water flow through the soil profile, 

potentially altering C dynamics in deeper soils. We present data from two C studies from a NT irrigated 

continuous corn system. In the first study, we examined long-term soil C dynamics (organic and 

inorganic) 13 years after conversion to conservation NT under two nitrogen fertilizer rates (0 or 235 kg N 

ha-1) throughout the soil profile (0-150 cm) and found a net loss of 14-19 Mg C ha-1 primarily from soils 

deeper than 30cm. Using 13C, we showed surface accumulation of new, corn-derived-C was greater 

with N fertilizer, with loss of corn-derived C in the remaining plough-layer (5-30cm).  Much of this loss 

was due to mineral-associated C, since particulate organic matter (POM) accounted for only 8% (0N) and 

25% (235N) of the total. Below 30 cm, the bulk soil 13C signal of all treatments became more C3, 

indicating the loss of recent corn-derived C. A follow-up study examined the efficiency of residue-13C 

stabilization either on the surface or mixed with the soil over 1 year. We measured residue-derived C in 

carbon dioxide (CO2), bulk soil, dissolved organic C (DOC), heavy and light particulate organic matter 

(hPOM and lPOM), and silt- and clay-sized fractions. Twelve months after residue addition, soils with 

surface-applied residue lost 19% more CO2 and formed 41% less SOC compared to soils with 

incorporated residue, indicating that NT was more susceptible to C loss. Regardless of residue location, 

most (62%) new soil residue-derived C was recovered in POM, due to faunal activity and soil protection 

(both from aggregates and minerals). These two studies suggest that surface residue C stabilization is 

lower and existing deep-soil C stocks are susceptible to decomposition through enhanced water 

infiltration under irrigated NT.  Additional conservation practices will be needed to preserve soil C, since 

the decreased disturbance under NT still resulted in SOC loss. 

 

 


