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Top: A tractor spreads organic amendments for the QualiAgro field trial in north-central

France in 2017. Photo by Agatha Revallier. Bottom: IROC-Century is a new model with a

more sophisticated compost addition scheme, which simulates C, N, P, and K ecosystem

flows. Illustration courtesy of Natural Resource Ecology Laboratory, Colorado State



University.

In the ongoing quest to reverse the course of anthropogenic climate change, we will

demand even more than food and fiber from croplands.

To that end, a long‐term field experiment, QualiAgro, was established to investigate

impacts of diverting agricultural and municipal organic waste products to croplands.

This practice can reduce reliance on fertilizer, sequester carbon in the soil, and lower

greenhouse gas emissions relative to current practices. A collaborative effort resulted

in a new ecosystem model version, IROC‐Century, to better represent organic waste

additions.

Using the model, which was developed and tested with QualiAgro data, management

strategies were optimized to maintain plant production, maximize soil carbon storage,

and reduce fertilizer use. Results from the study show how combining organic

amendments with nitrogen fertilizer can maintain crop yields, reduce nitrate leaching

to groundwater, and increase soil carbon storage.

These long‐term field experiments require a substantial commitment, but they provide

essential information that, when coupled with ecosystem models to extrapolate these

results across space and time, reveal relatively simple changes in management that

can temper the impacts of global climate change. 
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