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In the context of global warming, major changes are 
expected in the worldwide energy matrix in the near 
future. Biomass, a renewable source, as a raw material 
for energy production, is fundamental in this process.

By definition, biochar is any source of biomass 
previously heated in the absence or at low concentrations 
of oxygen with the purpose of application to the soil 
(Maia et al., 2011). The production of biomass for 
energy (biofuels) requires, above all, soil resources, 
in terms of occupied land and soil productivity. There 
are different ways of producing energy from biomass, 
and the resulting biochar may vary in its physical and 
chemical composition depending on the kind of biomass 
and on the conditions of pyrolysis. The technologies 
that produce biochar as the main product or byproduct 
of a pyrolysis process are the only ones, among the 
available biofuel technologies, that may contribute to 
the improvement or maintenance of soil properties, 
and, therefore, to the sustainable production of energy 
and food.

Although it may take until 2020 for pyrolysis 
technologies to reach a large scale (Inman, 2012), they 
have the potential to impact sustainable soil management 
on regional levels. The contribution of biochar as a soil 
amendment is currently being assessed as to two main 
aspects. One is related to its potential to enhance the 
productivity of agricultural systems and to combat land 
degradation by improving soil physical, biological, and 
chemical properties (Kookana et al., 2011). The other 
is its contribution to carbon sequestration, as it contains 
carbon in stable forms and, consequently, with a longer 
permanence in the soil (Santos et al., 2012).

 However, research on biochar is relatively 
new, when compared to the age of its inspiration, the 
“terra preta de índios” – anthropogenic dark earth 
(ADE) of Amazonia. More organized research on 

ADE from an agricultural point of view started in 
early 2000. Biochar research for agricultural purposes 
is even more recent. Therefore, critical information is 
still needed for a scientifically based and safe use of 
biochar as a soil amendment. One valuable attempt 
to provide standards for biochar itself and to evaluate 
biochar-to-soil properties has recently been made by 
the International Biochar Initiative, which provided 
product definition and specification guidelines 
(International Biochar Initiative, 2012). However, the 
safe use of biochar in agriculture and its effects on the 
environment demand further transdisciplinary studies 
on, for example, the possibility of producing biochar 
with desired properties for specific purposes and its 
characterization – including any potential toxicity, 
preferably in long-term field trials – to confirm its real 
agronomic and environmental effects and economic 
feasibility.

This thematic issue of Pesquisa Agropecuária 
Brasileira contains nine original papers, one scientific 
note, and two special collaborations that were presented 
at the 3rd International Biochar Conference in Rio 
de Janeiro, RJ, Brazil, September 9-12th, 2010. This 
conference was organized by Embrapa Solos and was 
promoted by the International Biochar Initiative (IBI), 
a nonprofit organization committed to sustainable 
biochar production and use. The papers of this Issue 
provide a clear contribution to the advancement of our 
understanding on the characteristics of biochars from 
different origins, the methods for its characterization, 
the chemical and physical behavior of biochar in soils, 
and its potential environmental impacts, as well as its 
agronomic performance. Two collaborations address 
the environmental risk of biochar application to soils 
and issues related to certification.
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