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“Hidden hunger”
• Affects >2 billion people globally

• 50% in developing countries



27%
Women

15%
Men

Micronutrient deficiency in 
sub-Saharan Africa

50% 
Children

(1.1 billion)

25%
Children

By mid-century

Impossible for Africa’s future generation to 
escape the “nutrition” poverty trap





Soil and Crop Surveys



Farmer management effects on Zn

• Unfertilized fields
• Mineral NPK
• Legume-cereal rotations
• Organic nutrient resources

Over 40% increase in maize grain Zn concentration 
under optimal conditions



Zinc and Fe supply in two contrasting regions

• Two Districts

• 175 farmers (350 fields)

• Two soil types

• Two field productivity levels

• Four crop types
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Soil organic matter effect on soil and grain Zn

Manzeke et al., 2019

13% more 
grain Zn





Alem Arega

Wubie Mesfin

Hand-threshing teff

Ethiopia soil and grain survey (2017/18)



Malawi soil and grain survey (2018)



Gashu D, Nalivata PC et al. 2021. The nutritional quality of cereals varies geospatially in Ethiopia and Malawi. Nature, open access

Malawi soil and grain survey (2018)

• Soils and other 
spatial factors (e.g., 
climate, altitude, 
topography) cause 
large differences in 
crop nutritional 
quality

https://doi.org/10.1038/s41586-021-03559-3


Translating Geonutrition






Agronomic 
biofortification



1. Interventions: Agronomy (Organic inputs)



2. Soil and foliar application

1. Manzeke et al., 2017. 
2. Manzeke et al., 2020. 
3. Manzeke-Kangara et al., 2021a. 



Manzeke et al., 2020

3. Nitrogen management



Key findings

Manzeke et al., 2014. 

• Zinc fertilization increases grain Zn concentration.

• Nitrogen increases grain Zn concentration in cereals, not in legumes.

• Integrated Soil Fertility Management with organic nutrient resources 
increases grain Zn concentration.

• Grain yield benefit of up to 22% reported from Zn fertilization. 



Agronomic biofortification-human nutrition 
link

DALYs lost reduced from 12,000 to <3,000 with 
good soil fertility management



“Regenerative Agriculture” 
and Crop Nutrition

• Wide scoping review.
• >3000 papers from 2000 to 2021.
• >350 in-depth review.
• Over 7 crop types.
• Some evidence of regenerative agriculture effect on 

nutrition of some crops.
• Not much research on soil health and crop nutrition.



“Pushing the envelope”: The need for 
collaborative research

Research Collaborations
Biofortification of foods

Breaking discipline-specific 
research silos



“Pushing the envelope”: The need for 
collaborative research

Research Collaborations
Biofortification of foods

Breaking research silos

Engage private sector 

Fertilizer Companies



Research Collaborations
biofortification of foods

Engage private sector 

Fertilizer Companies

Work with 

Funders

“Pushing the envelope”: The need for 
collaborative research
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biofortification of foods

Engage private sector 
Fertilizer Companies

Work with 
Funders

“Pushing the envelope”: The need for 
collaborative research



The “New-trition” Revolution1

• Improved Soil Management
• Collaborative Research
• Policy Formulation

Resilience

1Personal quote



The “New-trition” 
Revolution

Resilience
50%

Children
(1.1 billion)

0
Children



Thank you very much for your attention.
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