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Key question: 
 

What is the potential for improved water 
management practices and improved crop 

production technologies to increase the 
resilience of populations living in the 

drylands? 
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Challenges 
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Lack of water and low soil fertility are the main 
impediment to improving the productivity of agriculture 
in the drylands 
 
Investment in improved water management (especially 
irrigation development) and in improved crop 
production technologies is constrained by technical, 
economic, and institutional barriers 



Analytical approach 

• Reviewed the literature on promising crop production 
technologies 

• Developed and applied a multiyear cost-benefit 
framework to analyze irrigation development potential 

• Modeled likely impact on incomes, vulnerability, and 
resilience of alternative “best bet” technologies 

• Identified most promising technologies for different 
aridity zones 

4 



5 

Dryland zones: defined by rainfall characteristics in SSA, circa 2010 

Description of 
rainfed area 

Aridity 
Index 

Classes 

Average length 
of the growing 
season in days 

Average 
rainfall in mms 

% share of 
rainfed 

cropped area 

Arid 3 46 272 10 

Dry Semi-arid 4 99 546 17 

Wet Semi-arid 5 154 809 17 

Dry Sub-humid 6 196 1051 20 

Rainfed Wet 7 267 1520 31 

Irrigated -- -- --  5 

Source: Constructed from the HarvestChoice database 
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SSA Region Potential (‘000 ha) Cost (US$ billions) 

Central Africa 87 1.04 

Eastern Africa 326 3.92 

Southern Africa 389 4.68 

Western Africa 801 9.62 

Total 1,603 19.24 

Potential for developing economically viable  
large-scale irrigation in SSA drylands at US$12,000/ha 
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SSA Region Potential (‘000 ha) Cost (US$ billions) 

Central Africa 180 0.81 

Eastern Africa 2,358 10.61 

Southern Africa 2,159 9.72 

Western Africa 4,378 19.70 

Total 9,075 40.84 

Potential for developing economically viable  
small-scale irrigation in SSA drylands at US$4,500/ha 
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SSA Region Potential (‘000 ha) Cost (US$ billions) 

Central Africa 267 1.85 

Eastern Africa 2,684 14.53 

Southern Africa 2,548 14.4 

Western Africa 5.179 29.32 

Total 10,674 60.08 

Total potential for developing economically viable 
irrigation in SSA drylands 
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Current irrigated 
area and 

potential for 
expansion in the 

drylands 



Is irrigation the solution? 

10 

Possibly: 
• For 7-8 percent of existing dryland cropped area 

• For up to 60 million people, ¼ of the dryland population 

• For the wetter areas, more than 20% of dryland cropped 
area could be irrigated economically  
(e.g., Madagascar, Malawi, Guinea, Angola, Ghana) 

Probably not: 
• For the vast majority of dryland households 

• For the more arid zones, such as the Sahel, only 2-6 
percent of current cropland could be converted 
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Dry Spells 
• Early season drought and high soil temperatures 

• Anticipated increasing uncertainty with climatic change 

Poor Soils 
• Severe micro-variation within and across fields 

• Far fields become infertile with shortening fallows  

• N and P macronutrients and S, B, and Zn micronutrients 
most lacking 

• Both mineral fertilizers and manure are needed 

• Available mineral fertilizers are rationed to high-value crops 

 

Challenges 
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Diffusion of modern varieties by crop in SSA, 2010 
(% of area harvested) 
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Rank Intervention Characteristics 
Cost 

(US$/ha) 

1 Agroforestry 
Natural regenerative forestry in 
millet fields in the Sahel 

<5 

2 Pearl millet varieties 
Short duration plus heat tolerance 
in the Sahel 

<1 

3 Pearl millet hybrids Heat tolerance in the Sahel 3 

4 Seed treatment 
With private sector products, such 
as Syngenta’s Apron, on pearl millet 
seed in the Sahel 

<2 

5 Cowpea varieties 
Drought and low phosphorus 
tolerance for the Sahel 

20 

Most promising crop productivity improvement 
technologies for the arid zone, 2030 
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Rank Intervention Characteristics 
Cost 

(US$/ha) 

1 
Reintroduced improved 
sorghum varieties 

Striga resistance in the Sudan <2 

2 Fertilizer 
Microdosing in the Horn of Africa 
and West Africa 

15 

3 Cowpea varieties 
Drought tolerance and insect 
resistance 

20 

4 
Soil conservation 
practices 

Stone bunding and planting pits 
(zai) 

45 

5 Groundnut varieties 
Short-duration cultivars that escape 
drought 

70 

Most promising crop productivity improvement 
technologies for the dry semi-arid zone, 2030 
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Rank Intervention Characteristics 
Cost 

(US$/ha) 

1 
Maize varieties and 
hybrids 

Drought tolerance and/or Striga 
resistance 

5-20 

2 Input intensification Inorganic fertilizer 100 

3 Mechanization Animal traction 60 

4 Sorghum hybrids 
New hybrids from well-adapted 
Guinean landraces 

3 

5 Land management 
Ridge tillage (ACN) on soils 
susceptible to crusting 

15-20 

Most promising crop productivity improvement 
technologies for the wet semi-arid zone, 2030 
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Rank Intervention Characteristics 
Cost 

(US$/ha) 

1 Maize hybrids 
Input responsiveness with some 
drought tolerance 

5-20 

2 Groundnut varieties  
Disease resistance with some 
drought tolerance 

70 

3 Introduction of inputs Herbicides 20 

4 Cropping systems 
New intercropping and sequential 
cropping systems 

>10 

5 Conservation agriculture 
Mulching and crop residue-based 
management  

50 

Most promising crop productivity improvement 
technologies for the dry sub-humid zone, 2030 



Policy recommendations 
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Priority actions needed to accelerate modest 
productivity growth in dryland agriculture   
 
• Promote development of the hybrid seed industry 

(especially in West Africa) 

• Increase the intensity of agricultural research in 
sorghum, pearl millet, cowpea, and groundnut 

• Investing in well-targeted, validated crop and land 
management options (e.g., microdosing fertilizer, 
amenagement en courbes de niveau, rock bunding) 
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