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Context and objectives
f , l [ 4 4

The development and implementation of farm bio-economic mathematical _Pr(;’fa‘::_t'on rrigation I besticides Gchnical
programming models requires a good understanding of the concept of “agricultural . Biomass ) ) ) system
activity” for ensuring a consistent integration between biophysical and technical " Residues;
production components (Flichman et al., 2011). A
With this concept, it becomes possible to 1) produce engineering production :
functions, hence comparing, from biophysical point of view, yield, resource use, and |
externalities of agricultural production systems (Belhouchette et al., 2011), and to 1) e ..
explore hypothesis of resource uses and allow defining adaptation strategies to ——— Activity e
climate change and scenarios of resource availabllity, as well as defining thresholds |
of externalities to limit the environmental impact of production systems (Donatelli et \
Confalonieri, 2011). . |
The objective of this study iIs to describe and discuss steps to build “activity Externalities Crop ! | ! | | ~
components” (figure 1) and a database in order to assess a scenario targeting the || (iaching - Previous crop Soll Climate B'gszg’esr'nca
reduction of N use in the Midi-Pyrenees region, France. o o o

Figure 1. Activity components

Methodology

1. Conceptual framework for « Activity » definition and performance evaluation 2. Case study: farm type specification
s N 2
S— _ — SO s P Table 1. Farm type located in the Midi-Pyrenees region, France
1. Definition of agricultural activities 2. Activities’ input-output coefficients
\_ J < J B . e Output
/ . \ / . \ cuivity dimension nput coerricients coefficients
Specify the purpose of the study Data collection VS data
leltlng nitrogen pOIIUtion, StrategIC avallablllt /data Ua“t to uantlf List of C Previous| Soil Soil_useful Irrigation |Area|lrrigation dose|Fertilizers ;‘rrreeqaLth]::; Yield Crop
choices in changing economic and | | technicalcoefficients from: ccivities U | €rops | type gy | technique (@) (mm) | (kaha) | index - (@ha) gy’
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o~»Determine the activity « dimension » ,
thii " () |Activity2| Soya |[Meadows| clay 162 irrigated 4 100 0 2.09 33 36
> | | | | = Bibliography; <
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o _ = Expert knowledge, = |Activity 3| Soya hOtt clay | 162 imigated | 24 100 0 2,09 33 | 36
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_8 /S ) « Reforence sconario » = \g Activity 6 Wshc;f;t I\(A;;?Z'g clay | 162 dry 16 0 250 1.67 70 | 20
g w g)'; Activity 7 WShc:;t Sorghum| clay 162 dry 14.67 0 200 1.67 65 20
D ' N . . o)
§ Current nltrogen Uuse ConStralnt - 180 . Based on Ilnear programmlng; Activity 8 Soft Meadows| cla 162 dr 6.71 0 250 1.67 70 17
2| | kg N/farm; . - . \ 77 wheat ) ak |
E = Optimizes the farmer’s utilities which
3 S1 « Red : : . . Activityo| S | soya |clay| 162 dry 6 0 200 1.67 65 | 17
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Results and discussion
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0 AS a Consequence’ the total farm Income’ as Crops Reference scenario Rduction scenario (-50% N)
. Reference scenario M Reduction scenario (-50% N) .
well as the average farm TFI, are respectively SlobalSross Margin ¢ SlobalTH
reduced by 1.4 % and 10 % (figure 3) when the Figure 2. The effect of reducing Nitrogen use on the production plan of Figure 3. Impacts of reducing Nitrogen use at the farm scale: Gross Margin
o crops and TFI (Treatment frequency index)
N use scenario Is compared to the reference Table 2. Database based on production activity concept
: TFI
stenario. Previous .. e setul . Herbicide | Yield (TreatmentTotaI cost_TFIl Ferti_N | Ferti P | Ferti_K jioation
o Crop - Irrigation reserve Soil tillage resistance [(gx/ha) frequency (€/ha) (kg/ha) | (kg/ha) | (ka/ha) dose Labor (per day)

» The use of the « activity concept » does not A (mm/m) \ =) . . SN mmia) | o1 period 2 Period 3
only allow the exploration of Complex scenarios, | | burum wheat Soya Dry 162.45  |Simplified tillage]  NR 52 4.3 358 148 100 0 0 0.26 0.12 | 0.09
but also the bUIIdlng of a Iarge and shared Soft wheat | Grain maize | Dry 162.45  |Simplified tillage]  NR 57 4 234 191 80 0 0 0.26 0.1 0.09

i i Soft wheat Meadows Dry 162.45 Simplified tillage NR 58 3.6 234 139 110 90 0) 0.26 0.1 0.09
database Wlth IOcaI StakehOIderS (table 2) ThIS Soft wheat Soya Dry 162.45 Simplified tillage NR 58 3.6 234 122 0) 110 0) 0.26 0.1 0.09
i i i ] Winter barley | Durum wheat Dry 162.45 Simplified tillage NR 59 4 234 96 30 0 0 0.26 0.1 0.09
COncernlng pl‘OdUC’[IOﬂ Orlentatl()n are Soya Meadows | Irrigated 162.45 Simplified tillage NR 35 2 108 0 100 160 100 0.35 0.17 0.09
addressed in a Changing SOCiO-eCOnOmiC Soya Soft wheat | Irrigated 162.45 Simplified tillage NR 35 2 108 0 90 180 100 0.35 0.17 0.09
’[ t Sunflower | Winter barley Dry 162.45 Simplified tillage NR 21 2 108 45 80 70 0 0.35 0.17 0.09
context.
Grain maize Meadows | Irrigated 162.45 Simplified tillage NR 100 1.8 111 122 0 0 180 0.35 0.23 1.2
References: Sorghum Soft wheat Dry 162.45 Simplified tillage NR 70 1.8 108 148 40 0 0 0.35 0.21 0.68
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