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Maélys Cadel- 1. Context

Isabelle Cousin’

Marine Lacoste! » N,O emissions, the third anthropogenic greenhouse gas, is a major environmental issue.

Lionel Cottenot’ * Objectives:

Agnés Grossel’ > In semi-controlled conditions, reproduce the behaviour of a drained agricultural field, with soil N,O emissions similar
NRAE iRl 4507s to field observations.
Orléans, France | > Analyse the relationships between the dynamics of N,O emissions and water functioning of a cultivated fertilized soil.
“ ANDRA, Centre de > Better understand N,O production hotspots and hot moments to help reducing uncertainty in N,O emissions

Meuse/Haute-Marne, OPE, 55290

Bure France estimation.
2. The rainfall simulator hall 3. Results
Vealet® Nozzle model  Rainfall Simulator » The simulated rainfalls had a Christiansen coefficient > 90 %.
. @ 80-70 Built after the rainfall simulator design of the National Soil o :

Upstream areas Research Laboratory (USDA-ARS, West Lafayette, Indiana, USA). > N,O fluxes (gN_N,0.ha'.d") Min Mean Max
== Downstream areas v v 80-60 > 2 independant areas x 5 sweeping VeeJet® Before 2 fertilization 0 12 43
== Low plant biomass areas Flat Spray Nozzles ST
— High plant biomass areas N ts P After 21 fertilization 0.4 33 177

Rainfall characteristics can N . .
e 8060 be modified through changes i > First N,O peak observed after the 26 mm rainfall on all experimental
nozzle type, water pressure and nlots.
) s 070 sweep frequency. > Second but lower N,O peak observed aftera 8.5 mm rainfall only for
3,5% . R WE & > Deionised water plots with higher plant biomass production.
Slope O was used at 0.85
P /3 bar fOr an intensity 1. a) Plants impact | b) Slope impact |
Drain 1: upstream . of 17 mm.h- 40 ng ha1 100 kgN. ha1 40 ng ha1 100 kgN. ha1
Drain 2: midstream ~ 21 mml l 26 | 2'1 mml l 26rAnm
e Spring Barley 100- -y |A Y
Water separator T s - |a
Background grid & geotextile: (éu :“ } “
kheep the s(;nl about 10 cm above | v Runoff g 75
the groun / collection point ! B Mo
Drain 3: downstream ﬁ 2m , z 0 ©
\ »  50- BN A
| - a2 8 8
Experimental soil model . S - AT 2
The experimental area depends on the project and can be smaller. ‘< a
This 2x5 m box is the largest we can use. ‘ QA ] g | 5
ﬂ‘ O “ R A
. . . A = ~ Q A ~ AOG
« Agrowing season was simulated with 2 fertilizations 22 ; ;.; | B oc000 @« A ©
‘N el ' X4 vable led spot = ; | ; : e L = |
and 7 ra.m §|mulat|0ns. . . ST Mar 15 Apr01 Apr 15 May01 May 15  Mar 15 Apr01  Apr15 May01 May 15
 N,0 emissions were monitored daily from March 8 to O Plote with low olant b Date oL |
. ots with low plant biomass stream ots
May 1612019 0n 16 plOtS Spread over the soil model A Plots with highpplant biomass A DzwnstreaF:n plots
4 plots on 4 lines perpendicular to the slope).
. (S ﬁ haracterist F() 'tp H bulk d p't) t Fig. N,O fluxes calculated from concentrations measured on thelé
Ol tharacteristits thitrogen, pri, bulk density, Water experimental plots. Mean fluxes a) on plots with low or high plant biomass

content) were measured up, mid and downstream. and b) on plots upstream and downstream of the device. Blue dotted lines

= rains (2 major rains indicated by blue arrows, others were of 8.5 mm)
Variable used for the experiment - N.B: diagrams are not to scale and the grey dotted lines = the two fertilizations (grey arrows = N inputs).

4. Conclusions

The use of the rainfall simulator hall (rainfall simulator + soil model) allowed to correctly reproduce the behaviour of a drained agricultural field, regarding
N,O emissions:

> The N,O emissions were in accordance with field measurements on drained agricultural fields (Grossel etal., 2016, Gu etal., 2011).

> Slope affects water processes dynamics (lateral flows, accumulation of water at the bottom of the slope), inducing stronger emissions at the downstream
positions.

> Higher N,0O emissions were observed for plots with higher plant production. It may be linked to i) limitation of soil compaction caused by rainfalls, which
increased soil porosity and gas diffusion at the soil surface, and ii) higher organic matter inputs.
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