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WhaT is This MaP TeLLing Us?
Much of the wheat-growing area of Africa is susceptible to 
stem rust, a fungal disease of wheat� The map shows where 
crops might be vulnerable to stem rust infection� Almost all 
African areas where wheat production is relatively concen-
trated are vulnerable to the disease, including the north-
ern growing areas in Morocco, Tunisia, Algeria, and the Nile 
Valley, along with major growing areas in central Ethiopia, 
southern Kenya, and South Africa� The map shows the dis-
ease’s potential to pose a problem if wheat were grown 
throughout the continent, although it is not grown in all of 
the colored areas� In a typical year, the pathogen can per-
sist year-round in the red areas, infecting wheat, rye, and bar-
ley� The climate of the blue areas is also hospitable to the 
pathogen, but it cannot survive the entire year in those loca-
tions, usually because they become too hot, cold, or dry� For 
infection to occur in these areas, the pathogen must be trans-
ported (primarily by wind) to the area each year�

WhY is This iMPorTanT?
Stem rust negatively affects food security by limiting wheat 
production, which increases food prices� Though 
much of the wheat grown worldwide is somewhat resis-
tant to the disease, most of the older cultivars used by 
many low-input farmers in Africa and elsewhere offer lit-
tle resistance� Further, most of the world’s wheat varieties 
have little resistance to new strains of the stem rust patho-
gen, collectively known as Ug99, that were first discov-
ered in Uganda in 1998� These new strains could severely 
shrink global wheat supplies� From its emergence in Uganda, 
Ug99 has spread to infect wheat crops grown in other 
African countries, including major wheat-producing coun-
tries such as Kenya, Ethiopia, and South Africa�

On average, Africa’s wheat-growing areas are highly 
susceptible to stem rust compared with global norms 
(Table 1)� Based on these estimates along with the cereal 
crop distributions (p� 20), about 64 percent of the world’s 
wheat area, representing 71 percent of global wheat 
output, is climatically vulnerable to stem rust infec-
tion, and the disease can persist year-round in about 
13 percent of that area�  By contrast, 90 percent of 
Africa’s wheat-growing area, representing 87 percent of 
its wheat output, is susceptible to stem rust, and the dis-
ease can persist year-round in about 71 percent of the con-
tinent’s wheat-growing area, representing 67 percent of 
Africa’s wheat output� Thus, not only is Africa’s wheat crop 

more vulnerable to stem rust infection, the disease is more 
likely to be present every year�

WhaT aBoUT The UnDerLYing DaTa?
Global estimates of climatic suitability were derived 
by modeling the response of the stem rust pathogen, 
Puccinia graminis, to climatic factors such as soil moisture 
and temperature as described by Beddow et al� (2013a)� 
For each 10 arc-minute pixel (~344 km2 at the equator)
globally, the model was used to estimate the relative cli-
matic suitability for the pathogen to infect a crop host 
during the growing season (vulnerability) and to sur-
vive year-round (persistence)�

Where Can i Learn More?

Puccinia graminis. Beddow et al� 2013a�

Measuring the Global Occurrence and Probabilistic 
Consequences of Wheat Stem Rust. Beddow et al� 2013b�

Potential Global Pest Distributions Using Climex: 
HarvestChoice Applications. Beddow et al� 2010�

Right-Sizing Stem-Rust Research. Pardey et al� 2013�

Tracking the movement of Ug99—CIMMYT Rust Tracker: 
http://rusttracker�cimmyt�org

TABLE 1 Stem rust vulnerability and persistence in Africa 
and major wheat-growing areas of the world

Region

Vulnerable to 
stem rust

Persistent  
year-round

Area (%) Output (%) Area (%) Output (%)

China 91�6 90�6 6�6 3�9

India 60�6 63�0 2�8 1�2

United States 53�5 56�6 0�7 1�1

Russia 22�8 21�9 0�0 0�0

Africa 90�0 86�9 70�6 66�6

Global 63�8 71�2 12�6 9�4

Data source: Calculated based on Beddow et al. 2013b and You et al. 2012.
Note: The percentages show the portions of the wheat harvested area (area %) 
and wheat produced (output %) that are susceptible to stem rust infection. Au-
thors’ calculations based on stem rust potential and harvested area and annual 
production for wheat. The climate in vulnerable areas allows the pathogen to 
infect a host during the growing season. Persistent year-round=areas where the 
pathogen can become established and survive year-round.
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Data source: Beddow et al. 2013b.
Notes: Seasonally vulnerable = areas in which the pathogen can grow during the 
favorable season but cannot survive year-round. Persistently vulnerable = areas where 
the pathogen can become established and survive year-round.
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MAP 1 Areas vulnerable to wheat stem rust
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