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Designing and assessing climate-smart cropping systems in temperate and tropical agriculture
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Cropping System

Crops & varieties

↗C storage

Grassland management

Extend the grazing period, increase the lifespan of temporary grazing, extensify the most intensive grasslands, make unproductive grasslands more intensive

↗C storage ↘N2O

Paddy rice management

Promote aeration of rice-growing soil to reduce fermentation reactions: reduce the depth of paddy fields, empty them several times a year,... 

Some trade-offs in cropping system design

Impact : +, o, -

↘CH4 1 .••

 1 Mitigation options involving cropping systems In temperate, intensive agricultural contexts a major part of the costeffective abatement potential is related to N management A recent advanced study by INRA on French agriculture (Pellerin et al., 2013) 26 proposed technical measures to reduce agricultural GHG emissions : • Calculation of the abatement potential (Mtons of CO 2 e avoided per year) • Calculation of the cost to the farmer (€ per ton of CO 2 e avoided) ► 26% of the cumulated abatement potential was related to N management (N fertilization, legumes, cover crops,…) https://www6.paris.inra.fr/depe/Projets/Agriculture-et-GES Most measures targeting a reduction of N 2 O emissions were characterised by a negative cost (input savings, no yield losses) → "win-win measures" Changes in soil C stocks depend on: • biomass production (and subsequent C inputs as crop residues) under reduced tillage • climatic context (more C storage under dry conditions) Even where no additionnal C storage is oberved, reduced tillage reduces GHG emissions thanks to less energy consumption No-Till (NT) vs Full-Inversion Tillage (FIT) Dimassi et al. (2014) Virto et al. (2012) escape) more appropriate thermal time and vernalization requirements • (stress tolerance) increased tolerance to heat shock, drought, low temperature, emergent pests and diseases… • (stress avoidance) lower water needs, optimal water use pattern Crop management • (escape) shifting sowing date to escape water and thermal stresses • (avoidance) nutrient applications, planting density and spatial arrangements (e.g skip row) adjusted to precipitation patterns and yield goals • (attenuation) supplementary/deficit irrigation if available • (conservation) soil tillage and residue management to maximize soil water storage, reduce evaporation, runoff and erosion Cropping pattern Diversify crops & cultivars to increase resilience (rotation, landscape) ; variety mixtures and intercropping ; agroforestry ; Use seasonal weather forecasting ; model-based decision support systems (DSS) 2. Adaptation options involving cropping systems Olesen et al. (2011), Eur.J.

  

  

  

  

Some benefits of conservation agriculture in the tropics