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Increasing organic matter/carbon contents of soils is one option from a basket of strategies being proposed
to offset climate change inducing greenhouse gas (GHG) emissions, under the auspices of the Paris-COP 4
per mille initiative. One of the complimentary practices to sequester carbon in soils on decadal timescales
is amending it with biochar, a carbon rich byproduct of biomass gasification. In sub-Saharan Africa (SSA)
there is widespread and close interplay of agrarian based economies and the use of biomass for fuel, which
makes that the co-benefits of biochar production for agriculture and energy supply are explicitly different
from the rest of the world. To date, the quantities of residues available from staple crops for biochar production,
and their potential for carbon sequestration in farming systems of SSA have not been comprehensively investigated.
Herein we assessed the productivity and competitive pulls of biomass waste from: maize, sorghum, rice,
millet and groundnut crops; specifically quantifying straw, shanks, chaff and shells, based on measurements
from multiple farmer fields and census/surveys in eastern Uganda. Moreover, allometric models, using grain
productivity, plant height and density, as input variables, were tested. These models enable rapid and low-cost
assessment of the potential availability of feedstocks at both site-specific, farmer field and/or regional scales.
Ultimately we modelled the carbon balance in soils of major cropping systems receiving a ‘circular’ amendment
of biochar from residues, and up-scaled this for basic scenario analysis. This interdisciplinary approach has
wielded a framework for country-wide assessment of the biophysical potential of crop biomass wastes for soil C
sequestration through scaling of biochar technologies, and to determine its co-benefits for agriculture and energy
production. In doing so, we identified engineering synergies that could substantially contribute to a number of the
Sustainable Development Goals.
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