~ Agronomic and environmental performances of organic field crop farms in the North of France
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I Context and objectives
NOWADAYS >> IMMEDIATE FUTURE >> END BEYOND >>

Seine catchment / EU Directives Regional \ / Organic farming \

81 000 km? fertilization decrees

Self sustaining
mixed farming
system
(19th century)

North France in 2010:
e <3%A.LU
* 35 % of organic farms are
specialized in crops

_ Nitrates Directive o Optimal application of

X Land use (CLC 2006) ) mineral fertilizers o ] o JuIienDupré «Bere gardan treau »
- -g::EEEE:as KWater framework o Catch crops / \ o No pesticides or synthetic fertilizers / o Equilibrium between liverstock and crop
I Forest
= Strong decoupling between animal and crop productions ¢ ¢
= Groundwater contamination : 40 % of the 5000 drinking Will the application of French regulatory measures in What are the production performances of What were the production performances of
forages are endangered with nitrates and pesticides favour of « good » fertilization practices be sufficient organic farming and what is the risk of traditional mixed farming and what was the
to satisfy the requirements of European directives ? environmental N losses ? level of environmental N losses ?

= Costal marine eutrophication : algae bloom (non siliceous)

za Material and methods 3. EEEIIS
2.1 The Soil Surface Balance (SSB) 4.1 Comparing agronomic and environnemental performances
2.1.1 One indicator for 3 issues 2.1.2 From N surplus to N leaching 4.1.1 Organic vs Conventional yields 4.1.2 N-efficiency over the rotation : N inputs and N export
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I £ 40 .e o o s &8 ¢ § & §F B = Organic crop rotation reach high protein yields that equalize or
: ) e - ’ s 5 8 = 3 : . e e
Animal v 8 20 o o S outperform conventional ones at similar fertilization rates.
excreta a T - —T6 ©° - : | vields sh % d
°o op— 0000000 Organic cereal yields shows a 40% decrease « Qrganic surplus are on average 40 % lower than intensive cereal
Surplus total = Totallnputs - Total Harvested N con N6° IBO k1:?h 1120 140150190 compared to conventionnal means rotations managed with official fertilization practices.
surplus, kgN/halyr
* Estimated from the European Monitoring and Evaluation Programme Billen et al., 2013

4.2 Breakpoints and common features of 3 contrasted agrosystems systems
2.1.3 Zoom on Biological Nitrogen Fixation (BNF) estimation

Organic field crop farming Conventional farming (optimal fertilization) Traditional mixed farming (19*" c.)
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2.2 A variety of data sources to assess fertilization practices and yields Harvested N Total Ninputs Harvested N Total N inputs Harvested N Total N inputs
Organic farming Conventional farming Mixed farming (19t c.) 152 kgN/ha/yr 174 kgN/ha/yr 153 kgN/ha/yr l 211 kgN/ha/yr 51 kgN/ha/yr ' 64 kgN/ha/yr
Individual enquiries Mandatory requirements Historical archives
Rotations, fertilisation practices, g -:. Sub-root conc : 8,8 mgN/I sub-root conc : 24 mgN/I sub-root conc : 5,4 mgN/I
yields, soils ... HEES —~l— icti | ] ] ] ] ] ]
R T - ReZalllstlclgg;lel N surplus — LR * The dominant cropping system (Rape-Wh-Wh) is characterized by high cereal yields
= Official fertilization Decrees (2012) (Zola, ) o heat (T:°”dv,:,”t'°|”a' (9tDM/ha), large synthetic fertilizers inputs and high N surplus leading to sub-root
Mi | fertilization bal _ GCEIty yiEtc concentrations well above drinking water standards.
Inera ertilization balance One_farm routlne’
during the growth cycle fertilization, herd \ = N fluxes of cropland in the traditional 19th system were nearly in balance but total
X (kgN /h a) = management ... H::Vtzlst'id harvested N were reduced threefold compared to current agrosystems.
bN-P-Mh-Mcc-Mowp-SMN : . . . :
‘ . , | = Surface and yields statistics = The canonical complex organic crop rotation produces similar N yields than the
! . T v conventional but wheat yield are reduced by half and around 60 % of the harvested
Crop  Mineralisation of humus,  Soil (1870-1895) R i o ) )
30 farms specialized in field crop needs  catch crops, organic min. N (Compiled from the French Ministery of material is intended for animal nutrition. Legumes are the main source of N inputs and
(no breeding activities) waste products Agriculture paper archives) exogeneous sources are minor.

References

- Conclusions

v' SSB is a robust indicator to compare different agricultural systems in terms of agronomic (N-yields, N-efficiency) and environmental (N sources, N
losses) performances. Anglade, J., Billen, G., Garnier, J. (in review). New relationships

for estimating .N, fixation in legumes: incidence on N balance of

v’ Integrated over the crop rotation, organic surplus are lower (40 % on average) than conventional surplus (even strictly following the rules of rational : . : . -
low-input cropping systems in Eucope.Ecological applications.

and optimised application of fertilisers) because of high N yields due to the presence of N-rich legumes.
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valorizing legume fodder cereal by-products, as was the case for pre-industrial mixed farming systems.




