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Cover crops have been suggested to preserve or even increase the soil organic carbon (SOC)
stocks in croplands which can contribute to soil fertility and climate change mitigation. Cover crop
cultivation increased in most European countries during the last years. However, it remains
unquantified how many additional cover crops can be integrated into existing crop rotations.
Moreover, there are no realistic quantitative estimates of the SOC sequestration potential of
implementing additional cover crops in Germany.
We analyzed recent German crop rotations obtained from the first German Agricultural Soil
Inventory for available cultivation windows (winter fallows) for cover crops, and we simulated the
SOC sequestration potential of additional cover crops in the topsoil using a SOC model ensemble
consisting of RothC and C-TOOL. In order to estimate a reasonable carbon input via the cover
crops’ biomass, we developed a new allometric function which takes the effect of the weather and
the seeding date on the development of the biomass into account.
Our study shows that only one third of the cultivation windows are currently used for cultivating
cover crops. Thus, the cover crops’ cultivation area could be tripled with additional 2 Mio ha each
year. With these additional cover crops, the annual C input could be increased by 12% from 3.68 to
4.13 Mg C ha-1 a-1. Within 50 years, this would result in 35 Tg more SOC in the top 30cm of German
croplands which corresponds to 2.6 Tg CO2 equivalents per year. Despite the dry weather
conditions, a considerably large increase in SOC can be achieved in the eastern regions of
Germany due to a low current cover crop cultivation frequency. However, the limited water
availability during the time of cover crop establishment may require undersowing.
We conclude that including cover crops in crop rotations and consequently avoiding bare fallow in
winter is a key measure in a climate mitigation strategy for managing cropland soils, and we will
discuss the benefits and barriers of growing cover crops in Germany and Europe.
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