N

N

How to optimize ecosystem services of cover crops while
reducing their cost? A case study in Northen France
Alicia Ayerdi Gotor, Olivier REY, Elisa Marraccini, Christine Leclercq, Fanny
Barré, David Grandgirard

» To cite this version:

Alicia Ayerdi Gotor, Olivier REY, Elisa Marraccini, Christine Leclercq, Fanny Barré, et al.. How to
optimize ecosystem services of cover crops while reducing their cost? A case study in Northen France.
XVI European Society of Agronomy Congress, Sep 2020, Sevilla, France. hal-04097937

HAL Id: hal-04097937
https://hal.science/hal-04097937
Submitted on 15 May 2023

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-04097937
https://hal.archives-ouvertes.fr

A

7 UniLaSalI;

Plateau m Terre & Sciences

Communauté de Communes

How to optimize ecosystem services of cover crops while reducing their cost?

A case study in Northen France

Alicia AYERDI GOTOR!, Olivier REY?, Elisa MARRACCINI? Christine LECLERCQ3, Fanny BARRE* et David GRANDGIRARD?
1 UP AGHYLE 2018.C101, UniLaSalle - 19, rue Pierre Waguet, 60026 Beauvais, France.
2 UniLaSalle - 19, rue Pierre Waguet, 60026 Beauvais, France.
3UP INTERACT 2018.C102, UniLaSalle - 19, rue Pierre Waguet, 60026 Beauvais, France.

4 Communauté de Communes du Plateau Picard

< wmi . Introduction
...... : & LT Y raRris =X : : :
A EEAG N Cover-crops have become mandatory in several vulnerable agricultural areas in Europe
e TS TR to reduce nitrogen leaching and limit soil erosion. Nevertheless, they represent a cost for
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s o le, farmers who would like to optimize their use. This study aims to identify, in cover crop
Sl . management, the practices to be optimized in order to minimize nitrogen leaching, other
“ ecosystem services and costs.
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The study was conducted between 2018 and 2020 in 100 fields from 15 arable farmers in the Oise region (Northern France), situations differ on soil types, cropping systems
and species mixtures of cover-crops. Each field was managed according to the farmer’s cropping system, leaving an uncropped part as control. Farmers were interviewed to
survey its practices on each cover-crop field. Some register their costs (9 parcels) and the time to manage cover crops.

The cover-crop growth was followed from September to December: plants/m?, species (weeds and cover crops), biomass and photos at several stages, N content both in
biomass (weeds and cover crops) and soil (beginning and end of the winter).

To identify the best sowing and destroying dates and model the impact of the N delivered by the cover crop to the following spring crop in terms of N economy, two cover
crops species were simulated by STICS in different soil types * 9 climatic years (2005-2014) from the Beauvais meteorological station.

Results

Results showed that, in 2018 & 2019, potential cover crops biomass was generally not = _ _ _
reached (maximum 2.5T DM/ha) (Fig. 2). To reach this threshold at least 1200°C.day (Fig.4) Moreover, the highest was the cover-crop biomass and the soonest was obtained

the lowest was the infestation by weeds.

different horizons was reduced with the presence of cover crop compared to a bare soil

from sowing and 50 plants/m? density were required. We also observed that this density
was reached more often with 3 species in the mixture. BARE SOIL SOIL WITH COVER CROP
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Fig. 2 Relation between cover
crop length and  biomass
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The use of variable cover-crop mixture and sowing techniques induced a large variable
Simulation showed (Fig. 3) that leaching was reduced with early cover crop sowing in costs range, from 40€ /ha to 174€/ha and even higher (Fig. 5). Cover crops biomass was

deep soils, destruction date have less impact on leaching. not significantly different between techniques showing that maximization of ecosystem
v o . = E services, such as nitrogen retrieving, soil C enrichment or again weeds limitation from
Fig. 3 Leaching simulated with STICS N : : . :
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Soil nitrogen availability was not the limiting factor to cover crop growth. The highest is ® 1@ '

the cover crop biomass, the highest is the nitrogen recovering and providing to the next Fig. 5 Distribution of costs in function of the total cover crop cost, data from a sample of 9 parcels
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spring crop. The risk of leaching was reduced as long as the Nitrogen content in the S EPHDTE S EHEE O SRR

Conclusions
According to those results, in Northen France arable systems, sowing as soon as possible (for minimum 1200°Cj) should be recommended to maximize

environmental benefits of cover crops such as reducing leaching and weeds development and sowing 3 different species to ensure a minimal number of
plants/m? while increasing seeds and sowing costs has showed no impact on biomass quantity.
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