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Note: IBI Research Summaries are intended to provide answers about biochar science
for the general public. These summaries are based on IBI’s review of published scientific
literature. As this literature is updated, 1Bl will update these summaries. Please contact
IBI at info@biochar-international.org if you have questions or information to share.

Question: Is there any evidence that adding biochar to soil could stimulate losses of
soil organic carbon?

There is no evidence or research indicating that biochar could trigger additional
mineralization of “resident” soil carbon. A study by Wardle et al., (2008) placed mesh
bags of charcoal in the humus layer of a forest and observed a subsequent loss of carbon.
They did not measure the physical transport of carbon to areas outside the mesh bags they
used in the experiment. Carbon that is leached into deeper layers of soil has repeatedly
been shown to become stabilized by interactions with minerals, and thus to remain within
the soil system.

Further, the study was not designed to determine whether the carbon loss observed came
from "resident"” soil carbon or actual biochar-carbon. The source of the observed carbon

loss was most likely a combination of both resident soil carbon and biochar-carbon, but

the Wardle study did not account for either, and so the effects of biochar on other forms
of soil carbon cannot be determined from that single study.

Moreover, the Wardle study did not characterize the biochar in terms of its pH. Fresh
biochar typically is quite alkaline, and the effect seen by Wardle could have simply been
a liming effect, which is well known to stimulate microbial activity and organic matter
decomposition. Finally, the effect of biochar on plant growth was not captured in the
studied system and this can make a significant difference in total carbon accounting in the
field (Major et al., 2010). Thus, the Wardle study does not reach any conclusive results.
While it shows enhanced carbon dioxide emissions from a forest humus layer when
amended with fresh, presumably alkaline, biochar, it is certainly not evidence that
biochar could cause large losses of soil organic carbon from agricultural soils where it is
most likely to be applied. We recommend characterizing biochar before using it as a soil
amendment (some soils need liming, others do not) and, if need be, aging it or treating it
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with steam or heated air to bring the pH close to that desired (e.g., neutral or slightly
acidic).

Subsequent laboratory studies using agricultural soils (e.g. Kuzyakov et al. 2009 , Bruun
et al., 2009; Spokas et al., 2009), as opposed to a forest humus layer, have shown no
evidence for the large release of carbon dioxide reported by the Wardle study. Rather,
their results suggest that adding biochar to soil reduces the decomposition of non-biochar
soil organic matter (SOM).

In a field study, Kimetu and Lehmann (2010) assessed carbon dynamics after the addition
of biochar and green manure, both applied at the same carbon-based rate. They found that
biochar became stabilized in soil to a greater extent than did green manure, and also
resulted in less non-biochar SOM being respired from soil.

More recently, Novak et al. (2010) also showed that biochar addition to soil in the
laboratory did not stimulate the loss of “resident” soil C, however when biochar was
added along with powdered Switchgrass, more of this Switchgrass was mineralized than
when added without biochar. These authors suggest that biochar may have shifted the
preference of soil microbes from “resident” soil C to newly added C (in this case,
Switchgrass). This must be investigated further, since the decomposition of newly added
organic matter provides nutrients for crop growth.
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