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Outline

• Role of N in Food Security and other SDGs

• Food security situation and trend of N 
application for crop production in Africa

• Current status of N input/N output and NUE 

• Examples of some targeted N management 
approaches 

• Scaling climate-robust N management 
strategies for smallholder farmers including in 
Africa (AIM4C)



Nitrogen 
management 
contributes 
to Food 
Security & 
number of 
other SDGs



More than 50% population in Africa are Food Insecure



Food surplus/deficit from domestic production

Hic et al., 2017



18% of the global population only 4% of 
fertilizers 

www.statista.com



Nutrient Input 
and Crop yield 

progression over 
time 

(Hypothetical)

Dobermann et al, 2022



Average N 
application 
rates over 
time

Ray, Sapkota & others (in prep)



Global NUE Atlas

5 arc-minute
1962-2016



N input in Rice, Wheat and 
Maize area across African 
continent

• NUE atlas



Average rates of fertilizer-nutrient application in SSA

Vanlauwe and Dobermann, 2020



N output from Rice, Wheat 
and Maize harvest across 
African continent

• Data: NUE atlas



NUE in Rice, Wheat and 
Maize across African 
continent

• Data: NUE atlas



N harvest gaps across Rice, 
Wheat and Maize fields in 
African contient

Data: NUE atlas

FAO GAEZ yield potential



Classification of Rice, Wheat and 
Maize area based in N surplus/deficit, 
nitrogen use efficiency, and N removal 
gap

Calculation
N Surplus/deficit: N input-N output
NUE: N output/N input (NUE≤ 30 , 
30 < NUE < 90, NUE ≥ 90)
N harvest gap: Potential N harvest-
Actual N harvest Data: NUE atlas & 

FAO GAEZ yield potential



Classification of Rice, Wheat and 
Maize area based in N surplus/deficit, 
nitrogen use efficiency, and N removal 
gap

Calculation
N Surplus/deficit: N input-N output
NUE: N output/N input (NUE≤ 30 , 
30 < NUE < 90, NUE ≥ 90)
N harvest gap: Potential N harvest-
Actual N harvest Data: NUE atlas & 

FAO GAEZ yield potential



Few Recommended Strategies
• Using high N-containing 

fertilizer

• Decision support systems 
(SSNM)

• In-season N management 

• Biological sources of N 
(legume integration)

• Organic inorganic integration

• Reallocating  public subsidies 
to more cost-effective, high-N 
fertilizers

• Fertilizer advisories 
prescribing improved fertilizer 
management strategies



Reduction in total N fertilization by BNI-wheat



Strategies going 
forward

AIM4C: Implement and scale-up range of 
climate robust nutrient management 
strategies in 12 countries to reach millions of 
smallholder farmers



Thank you for 

your interest!
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