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WhaT are These MaPs TeLLing Us?
Map 1 portrays the broad spatial distribution of farm-level  
rainfed maize production in Africa south of the Sahara� 
While South Africa, the region’s largest producer, consistent- 
ly achieves national average yields in excess of 4 tons per 
hectare (t/ha), the best performing of the remaining  
countries, including major producers such as Ethiopia, 
Malawi, and Zambia, typically average only around 2 t/ha� 
Farmers in other large-producer nations, notably Nigeria, 
Tanzania, and Kenya, have lower yields, around the regional 
norms of 1�3–1�7 t/ha� Map 2 shows potential rainfed maize 
yield, or the modeled patterns of achievable yields if key 
yield constraints, in this case soil nutrient deficiencies, could 
be overcome� If concerted development efforts helped 
to achieve this goal, approximately 55 percent of the cur-
rent maize production area could attain yields in excess of 
3 t/ha, a threshold that signals the basic subsistence cereal 
needs of smallholder families can likely be met, assuming  
typical farm holdings and family size (UN Millennium 
Project 2005)� The gap between actual and potential 
yields tends to vary systematically by production environ-
ment (Figure 1)� In drier regions (those areas with less than 
500 millimeters of rainfall per year, such as the Sahel),  
estimated yield gaps are relatively modest, because the lack 
of rainfall remains a key limiting factor to increased yields 
even if soil fertility is improved�

WhY is This iMPorTanT?
The maize yield analysis and mapping shown here helps tar-
get and prioritize specific geographic areas where research-
ers and farmers can work to overcome common sets of 
production constraints to enhance local livelihoods and 
food security� Yield potential in many areas is much higher 
than what farmers now achieve� In areas with higher levels 
of rainfall, improving soil quality can provide much bigger 
payoffs for farmers� However, reducing soil nutrient deficien-
cies is not a cure-all; other challenges, such as the increas-
ing prevalence of pests and weed competition need to be 
addressed� Also, some production areas are inherently less 
suited to maize production using existing technologies and 
practices� Particularly in drier areas, farmers may already 
be achieving the potential that current varieties can sup-
port without further investments in small-scale irrigation or 
more drought-tolerant varieties�

WhaT aBoUT The UnDerLYing DaTa?
Historical daily weather and soil databases generated by  
HarvestChoice were used as inputs to the DSSAT v4�5 CERES 
-Maize model (Jones et al� 2003; Hoogenboom et al� 2012) in 
order to simulate yields across a 5 arc-minute grid (with  
~100km2 grid cells at the equator) covering Africa� Historical 
monthly rainfall data for 1950–90 were extracted from the  
University of East Anglia CRU-TS v3�10 database (UEA 2011)  
and temporally downscaled to daily weather by applying  
satellite-observed daily rainfall patterns for 1997–2008  
retrieved from the NASA-POWER Agroclimatic Database� 
Gridded soil texture classes (sandy, loamy, and clayey) were  
extracted from the updated Soil Functional Capacity 
Classification (FCC) System (HarvestChoice 2010a)� 
Achieved yields were extracted from the SPAM database 
(You et al� 2012)�

Where Can i Learn More?

Spatial Production Allocation Model: http://mapspam�info

Synthesized 100-Year Weather Data� HarvestChoice 2010b: 
http://harvestchoice�org/node/1441

Updating Soil Functional Capacity Classification Systems 
HarvestChoice 2010: http://harvestchoice�org/node/1435

FIGURE 1 Actual (2000) vs. potential maize yields, Africa 
south of the Sahara
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Data source: Actual yield–You et al. 2012; potential yield–author’s calculations.
Note: Bars indicate the average yield in each annual rainfall category weighted 
with maize harvest area, and the error bars indicate one standard deviation. Per-
centages in parentheses indicate the approximate share of maize production area 
in each rainfall category.

58

http://mapspam.info
http://harvestchoice.org/node/1141
http://harvestchoice.org/node/1435


Data sources: Map 1—You et al. 2012; Map 2—Author.
Note: t/ha=tons per hectare.
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MAP 1 Actual rainfed maize yield, c. 2000 MAP 2 Potential rainfed maize yield
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