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Recycling organic wastes in agriculture, a step towards bioeconomy and agroecology : an example in Paris area

• Development of mineral fertilization in the XX th century allowed a strong increase in crop production and world population

• Some drawbacks:

• GHG emissions (N fertilizer production from fossil gas, field N 2 O)

• P and K : limited fossil resources • Economic burden for farmers • Decoupling between breeding areas and crop production areas : • OW needed to be treated / valued for sanitary concerns

• Different value chains :

• Not associated with agriculture : incineration, landfilling, home composting… • Application in agricultural fields, raw or after treatments (composting, anaerobic digestion…)

Introduction: organic wastes (OW)

• How the recycling of OW in agriculture may contribute to agroecology and bioeconomy?

• Mineral fertilizer substitution, increased soil fertility?

• Environmental impacts (contaminants, GHG emissions)?

• Environment-friendly compared to alternative waste treatments?

• Which potential at larger scales beyond field scale study?

→ Long term studies required → Whole value chain to study (from waste treatment to field application)

→ Specificities of each landscape to consider (soil, climate, cropping system, available OW and treatments…)

1) Long-term field experiments to assess the multiple effects of OW at the field scale

2) Source separation of human urine for the production of renewable fertilizers

3) Assessment of the potential of OW recycling at the landscape scale

Examples of researches conducted in ECOSYS lab

• Soil organic carbon increase (Chen et al., 2022, Levavasseur et al., 2020) • Improved soil biological and physical properties (Sadet-Bourgeteau et al., 2018, Paradelo et al., 2019) • Mineral fertilizer savings and improved / maintained crop yields (Chen et al., 2022) Long-term field experiments to assess the multiple effects of OW at the field scale • Source separation to collect human urine :

• Avoids N losses at the WWTP • Recycles N in agriculture

• Field experiments showed a high fertilizer efficiency, despite a high potential of ammonia volatilization

• High improvement of the greenhouse gas balance of wheat production

• Further studies needed (urine treatments, organic contaminants…)

Human urine for renewable fertilizers • Agriculture needs renewables fertilizers to sustain the current production in the future

• Recycling OW in agriculture:

• Positive effects for agriculture (soil fertility, nutrient supply…)

• Some drawbacks to limit (soil contamination…)

• Each territory with its specificity in terms of OW recycling potential • Often the OW disposal with the best environmental balance

• OW recycling in agriculture necessary to address agroecology and bioeconomy, but:

• Limiting the amount of OW produced should be the priority • Won't be sufficient for sustainable food systems • Martin, T. (2020). L'urine humaine en agriculture: Des filières variées pour contribuer à une fertilisation azotée durable. Thèse de doctorat de l'Université Paris Saclay.

• Moinard V., Levavasseur F., Houot S., 2021. Current and potential recycling of exogenous organic matter as fertilizers and amendments in a French peri-urban territory. Resources, Conservation and Recycling, 169, pp.105523.

• Paradelo, R., Eden, M., Martínez, I., Keller, T., & Houot, S. (2019). Soil physical properties of a Luvisol developed on loess after 15 years of amendment with compost. Soil and Tillage Research,191,[207][208][209][210][211][212][213][214][215].

• Sadet-Bourgeteau, S., Houot, S., Dequiedt, S., Nowak, V., Tardy, V., Terrat, S., Montenach, D., Mercier, V., Karimi, B., Chemidlin Prévost-Bouré, N., & Maron, P. A. (2018). Lasting effect of repeated application of organic waste products on microbial communities in arable soils. Applied Soil Ecology, 125, 278-287.

Thanks for your attention

••

  Versailles plain: 24 000 ha, located 15 km west from Paris • Mainly agricultural areas (≈ 60%), but surrounded by urban areas • Mainly arable crops, with high fertilizer needs • A hub for urban OW : green waste, horse manure, sewage sludge, food wastes… • Can OW production meet the agriculture needs (C, N, P, K)? → Inventory of current and potential OW production and use, based on stakeholders surveys and existing databases (Moinard et al., 2021) Potential of OW recycling at the landscape scale Green waste composting (Sepur) Phosphorus from currently produced OW ≈ P agriculture needs • Carbon input from OW not negligible compared to crop residues C • Current OW (composts…) not suitable for short-term N supply, but high potential of biowaste digestate and human urine Potential of OW recycling at the landscape scale

  

  

  Conclusion• Bourdat-Deschamps, M.,Ferhi, S., Bernet, N., Feder, F., Crouzet, O., Patureau, D., Montenach, D., Moussard, G. D., Mercier, V., Benoit, P., & Houot, S. (2017). Fate and impacts of pharmaceuticals and personal care products after repeated applications of organic waste products in long-term field experiments. Science of The Total Environment, 607-608, 271-280. • Chen H., Levavasseur F., Montenach D., Lollier M., Morel C., Houot S., 2022. An 18-Year Field Experiment to Assess How Various Types of Organic Waste Used at European Regulatory Rates Sustain Crop Yields and C, N, P, and K Dynamics in a French Calcareous Soil. Soil and Tillage Research 221: 105415. • Levavasseur F., Mary B., Christensen B.T., Duparque A., Ferchaud F., Kätterer T., Lagrange H., Montenach D., Resseguier C., Houot S., 2020. The simple AMG model accurately simulates organic carbon storage in soils after repeated application of exogenous organic matter. Nutr Cycl Agroecosyst 117, 215-229 (2020).