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Intensive livestock farming, annual crops or cities can produce a large
amount of organic waste such as slurry, manure, sewage sludge or compost.
These wastes are mostly used as organic fertilizers for crops, but their use by
farmers is limited by legislation due to environmental issues. Thus, this
organic waste is sometimes difficult to exploit.

Anaerobic digestion is increasingly used in Europe to treat organic substrates
and produce biogas as a renewable energy source. The residual matter
(digestate) is used in agriculture as an organic fertilizer (Moinard et al., 2021).
Depending on the technology used (solid, liquid, crude) the digestate
contains nutrients that can be used as an alternative to mineral fertilizers on
crops (Riva et al., 2016) and can offer a solution in waste management.
However, the response of soil biological communities to anaerobic digestate
is not fully understood (Natalio et al. 2021).

The project aims to evaluate the impact of anaerobic digestates
on the chemical, physical and biological soil properties with a wide range of
bio-indicators (diversity of soil fauna and micro-organisms, carbon dynamics
and pathogens).
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Soil block

Site 1:  EFELE
Number of blocks: 4
Soil type: luvisoil redoxisoil 
Organic matter: 2 %
Soil pH: 6,2
Climat: oceanic climate
Crops: maize-wheat (or maize-barley)

Site 3: DIGE’O
Number of blocks: 3 
Soil type: calcareous clayey silt
Organic matter: 3 %
Soil pH: 8,4
Climat: semi-continental
Crops: maize-wheat-maize

Site 2: PROSPECTIVE
Number of blocks: 4
Soil type: calcareaous silty-clay
Organic matter: 2,4 %
pH: 8,3
Climat: semi-continental
Crops: maize, wheat, sugar beet, barley

Comparison of the effect of digestate on earthworms with other organic fertilizers
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Across three experimental sites, earthworm abundance and richness 
were not impacted by digestates (compared to mineral or manure 
fertilizer.
However, it would also be interesting to test the impact of digestates 
on other parameters like biomass, diversity index or individual 
weight.

CLUZEAU, D., GUERNION, M., CHAUSSOD, R., MARTIN-LAURENT, F., VILLENAVE, C., CORTET, J., RUIZ-CAMACHO, N., PERNIN, C., MATEILLE, T., PHILIPPOT, L., BELLIDO, A., ROUGÉ, L.,
ARROUAYS, D., BISPO, A. et PÉRÈS, G., 2012. Integration of biodiversity in soil quality monitoring: Baselines for microbial and soil fauna parameters for different land-use types. European
Journal of Soil Biology. mars 2012. Vol. 49, pp. 63-72. DOI 10.1016/j.ejsobi.2011.11.003.

FROSETH, Randi Berland, BAKKEN, Anne Kjersti, BLEKEN, Marina Azzaroli, RILEY, Hugh, POMMERESCHE, Reidun, THORUP-KRISTENSEN, Kristian et HANSEN, Sissel, 2014. Effects of
green manure herbage management and its digestate from biogas production on barley yield, N recovery, soil structure and earthworm populations. European Journal of Agronomy.
janvier 2014. Vol. 52, pp. 90-102. DOI 10.1016/j.eja.2013.10.006.

KOBLENZ, Barbara, TISCHER, Sabine, RUECKNAGEL, Jan et CHRISTEN, Olaf, 2015. Influence of biogas digestate on density, biomass and community composition of earthworms.
Industrial Crops and Products. avril 2015. Vol. 66, pp. 206-209. DOI 10.1016/j.indcrop.2014.12.024.

MOINARD, Victor, REDONDI, Clement, ETIEVANT, Veronique, SAVOIE, Antoine, DUCHENE, David, PELOSI, Celine, HOUOT, Sabine et CAPOWIEZ, Yvan, 2021. Short- and long-term
impacts of anaerobic digestate spreading on earthworms in cropped soils. Applied Soil Ecology. décembre 2021. Vol. 168, pp. 104149. DOI 10.1016/j.apsoil.2021.104149.

NATALIO, Ana I. M., BACK, Mathew, RICHARDS, Andrew et JEFFERY, Simon, 2021. The effects of saline toxicity and food-based AD digestate on the earthworm Allolobophora chlorotica.
Geoderma. 1 juillet 2021. Vol. 393, pp. 115005. DOI 10.1016/j.geoderma.2021.115005

RIVA, C., ORZI, V., CAROZZI, M., ACUTIS, M., BOCCASILE, G., LONATI, S., TAMBONE, F., D’IMPORZANO, G. et ADANI, F., 2016. Short-term experiments in using digestate products as
substitutes for mineral (N) fertilizer: Agronomic performance, odours, and ammonia emission impacts. Science of The Total Environment. 15 mars 2016. Vol. 547, pp. 206-214.
DOI 10.1016/j.scitotenv.2015.12.156.

ROLLETT, Alison J., BHOGAL, Anne, SCULLION, John, NICHOLSON, Fiona A., TAYLOR, Matthew J. et WILLIAMS, John R., 2021. The effect of field application of food-based anaerobic
digestate on earthworm populations. Soil Use and Management. juillet 2021. Vol. 37, n° 3, pp. 648-657. DOI 10.1111/sum.12615.

Site 1: EFELE Site 3: DIGE’OSite 2: PROSPECTIVE

Endogeic
Aporrectodea anecic

Epigeic
Lumbricus anecic
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distributed in a randomized block design  
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Endogeic earthworms dominate earthworm comminities in all three experimental sites and whatever the fertilizer used which is common in annual crops (Cluzeau et al. 2012).

Preliminary results shows that earthworm abundance and richness were not significantly different among the digestates compared to control fertilizers (CM, PM, BW or MF).

These results are in line with previous studies, for example, Froseth et al. (2014) observed that green manure digestates had no effect on earthworms' population and
Koblenz et al. (2015) observed that overall, the application of pig manure digestate no effect on the biomass and abundance of earthworms.

However, contrary to these results, other studies observed that the abundance of earthworms, especially the juvenile, decreased after application of digestate
(Natalio et al 2021; Moinard et al. 2021) probably due to ammoniacal toxicity.

Earthworm sampling campaign took 
place in 2022 on three experimental 
sites in France:
-EFELE: INRAe, Rennes, set up in 
2012
-PROSPECTIVE: INRAe, Colmar, set 
up in 2015
-DIGE’O: Agricultural high school in    
Obernai, set up in 2018


