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wHAt ArE tHEsE MAPs tELLinG Us?
Years of weathering have leached nutrients away from many 
soils in the cropped areas of Africa south of the Sahara (SSA)� 
The resulting highly acidic soils (< 5�5 pH) are vulnerable to 
aluminum toxicity, an issue across much of Africa (Map 1), 
which occurs when aluminum becomes soluble and poisons 
plants� It is the most common soil constraint across major 
farming systems in SSA (Figure 1), affecting 32 percent of 
cropland, followed by low nutrient reserves (20 percent) and 
high leaching potential (12 percent)� The worst soils in SSA 
are concentrated along the eastern coast, throughout central 
Africa, and scattered throughout the Sahel (Map 2)� The Sahel 
and central Africa suffer primarily from high-leaching poten-
tial and low-nutrient reserves� Some soils along eastern Africa’s 
coastal edges and in the Horn of Africa are calcareous,   
containing high levels of calcium carbonate� Such soils can 
be highly fertile, but extremely calcareous soils can make 
crops nutritionally deficient by fixing phosphorus (P), which 
makes it insoluble and therefore not available to plants� SSA 
is also home to large expanses of fertile soils that are free 
of constraints�

wHY is tHis iMPortAnt?
About 80 percent of SSA’s cropland is not considered highly 
suitable for agriculture, because the extremely weathered soil 
limits farmers’ yields� Low-input farming further degrades 
soils when farmers fail to replenish nutrient reserves mined 
by crops� To combat poor soil, liming can increase pH and 

decrease acidity in soils� Breeder selection for crop variet-
ies, such as beans, sorghum, and fodder crops that resist 
aluminum toxicity, is another way to deal with toxic soils� 
Furthermore, the consequences of poor soil fertility can exac-
erbate other constraints, such as water uptake� Understanding 
where and how soils are constrained is a primary concern for 
the farmers and stakeholders who depend on less than ideal 
soil conditions and those who seek to improve their welfare�

wHAt ABoUt tHE UndErLYinG dAtA?
The underlying spatial data for major soil constraints was 
taken from an updated version of the Soil Functional 
Capacity Classification System (FCC) (HarvestChoice 
2010)� HarvestChoice updated the FCC by applying ver-
sion 4’s methodology (Sanchez, Palm, and Buol 2003) 
to FAO’s Harmonized World Soil Database version 1�1� 
The pixel-level FCC data (Palm et al� 2007) was aggregated 
using HarvestChoice’s cropland extent estimate (You et 
al� 2012) and FAO’s Farming Systems (Dixon, Gulliver, and 
Gibbon 2001; p� 14)�

wHErE CAn i LEArn MorE?

“Updating Soil Functional Capacity Classification System,”

HarvestChoice 2010: http://harvestchoice�org/node/1435

Africa Soil Information Service data: http://africasoils�net

FIGURE 1 Dominant soil constraint by farming system type in Africa south of the Sahara
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Data source: Dixon, Gulliver, and Gibbon 2001; Sanchez, Palm, and Buol 2003; HarvestChoice 2010.
Note: See glossary for definitions of specific soil constraints.
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Data source: Map 1—Sanchez, Palm, and Buol 2003; HarvestChoice 2010; You et al. 2012; 
Map 2—HarvestChoice 2010 and You et al. 2012.
Note: Grid cells are approximately 100 km2 at the equator. See glossary for definitions of 
specific soil constraints.
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MAP 1 Dominant soil constraints within cropped areas of Africa south of the Sahara (SSA) 

MAP 2 Area of cell affected by soil 
constraints within cropped areas of SSA
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