=

CARBON CONTENT IN CACAO AFS
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Results

Afforestation of savannah areas by cacao agroforestry
systems (AFS) is relatively rare1–4. Soil and climate
conditions are generally considered undesirable for this
type of perennial production system5. However, previous
studies in a forest-savannah transition zone in Central
Cameroon have shown that smallholder farmers were able
to afforestation on savannah land by establishing cacao
plantations on it4,6. Compared to plantations setup after
formal forests in the same region, cocoa production levels
and associated tree species densities were found to be
comparable on the long-term4. Considering the low level of
carbon storage in savannah, partly due to yearly burning of
these areas, afforestation with cacao plantations could be
of great potential in the light of climate change mitigation
due to their increased carbon storage capacity.
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Methods
Field studies are conducted in Bokito
in the central region of Cameroon,
this area is known as a patchwork of
savannah, forest, agricultural area
and AFS. Savannahs in these area
are yearly burnt for hunting practices
and land clearance is carried out
for agricultural practices. Carbon
measurements were taken in cacao
plantations setup on two previous
land-use types (savannah and gallery
forest) with an age gradient of 0 to 80
years. Results were compared with
two control groups in gallery forests
and savannah. Carbon content and
accumulation were assessed both
in cacao trees and associated tree
species as well as in plantations’ soil.

Fig 3: Evolution with plantation age of (A)
above ground carbon stocks and (B) soil
carbon content (C) Correlation between
soil carbon content and soil clay content.
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Fig. 1: What influence has converting savannah or forest to complexcacao agroforestry systems on the long-term carbon budgets?
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The above ground total carbon and
soil organic carbon (SOC) of the first
15 cm of savannah plantations are
significant correlated with the age of the
plantations (Fig: 3A,B). For the same
parameters no correlations were found
in forest plantations and the soil layer
15-30 cm.
Even though, a correlation between age
and SOC was found an even stronger
correlation was found between soil
clay content and SOC content (Fig:
3C). When separating cacao plantations after savannah into two groups
1) low (<15%) and 2) high (>15%) clay
content, SOC tended to increase at an
annual reate of 9.7‰ for the plantations
on soils with a high clay content and
6.0‰ for the plantations on soils with a
low clay content (Fig: 3B).
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that have been taken on savannah (Fig.2).

• Afforestation of savannah has a positive effect on the total
above ground carbon with an annual accumulation of 5.7%
resulting in similar carbon levels as cacao plantations after
forest in ± 60 years.
• Setting up a cacao plantation after forest decreases the
mean above ground carbon stock but no significant change
was shown with aging of the  cacao plantations.
• Soil carbon and soil clay content of plantations set up after
savannah are strongly correlated but also correlations are
found between soil organic carbon and the plantations age.
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