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There is a  link between unhealthy 
soils and unhealthy people 

PA Sanchez, MS Swaminathan. 2005. 

The Lancet 365: 442–44

The Poverty Trap: 

▪ Poor soils result in low yields and low household capital. 

▪ Low household capital prevents investments in soil nutrients, which is a primary 

constraint on soil productivity. 
CB Barrett, LEM Bevis. 2015. Nature Geoscience 8: 907-912.

Soils and human health



SS Africa 1 1.6

Latin America 3 4.5

South & Southeast Asia 3 4.5

China 5 6.5

N. America, Europe, Japan 10 10+

Sanchez 2015. Nature Plants 1: 1-2. FAOSTAT 2016

Cereal yields across subcontinents



Fertilizer use as a prerequisite to economic development
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The situation has gotten better over the last decade



A close look to addressing the “Yield gap”

Source: Van Asten et al, 2017



Technologies 



Source: Nziguheba et al, 2010

1. Fertilizers are a must
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Effect of N+P fertilizers in 5 MVP sites (4-year averages)



Captures  80-150 kg N/ha

Worth $70-130

Recycles K, micronutrients

Adds organic carbon

2. Incorporating 
legumes: organic 
nitrogen 
factories

A Tephrosia

improved fallow

Legumes for all cropping 

systems…



3. Inoculants:  effect on P fertilizer utilization by 
soybean in Nigeria

Source: Ronner et al, 2016
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Biochar input of 5 ton ha-1 is doubling maize 

productivity with NP fertilizer over 3 years

Responses to biochar input of 1 ton ha-1 are 

significantly varying between agro-ecosystems 

Biochar input of 10 ton ha-1 is tripling maize 

productivity with NP fertilizer over 3 years

4. Biochar: recent work in Kenya is very encouraging

Source: Roobroeck et al 2019 (in prep)



5. CA and organic inputs 
(after 4 seasons in Eastern Kenya) 

Source: Kihara et al, 2011
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6. Integrated Soil Fertility Management

Manage fertilizer well Apply good agronomic 

practices

Use good varieties
Combine fertilizer and 

organic inputs



Resources 
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Source: DFID, 2015

Not all households can adopt complete packages but partial 
uptake is also impact (in most cases)



Decision making



Farmers’ attitude towards farming 

TNS, 2012



Farmers’ attitude towards farming can 
vary substantially 

TNS, 2012



www.iita.org | www.cgiar.org

The low uptake of ISFM practices

Enabling conditions

Farmers that can engage

Source: Nkonya et al, 2017

Time to maturity



Source: Nkonya et al, 2017

The inverse relationship between profitability 
and adoption rate (the unholy cross)



Sustainable Intensification



Sustainable Intensification

Has a number of dimensions:

(i) Production of more food, feed, 

fuel and/or fiber per unit of land, labor, 

and/or capital used 

(ii) Conservation and harnessing of 

ecosystem services, including those 

delivered by healthy soils and 

biodiversity 

(iii) Resilience to shocks and 

stresses, including climate change
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While we intensify, where do we apply what?

Test soils for:

(i) Limiting nutrients

(ii) Liming 

requirements

(iii) Organic matter 

addition



1 ton/ha 3 tons/ha

87% E

Added benefit: Increasing yields in Africa 

can improve water use efficiency

63% T

37% E

13% T



Fixing it together



Reaching 3 to 5 ton/ha

Source: Sanchez et al, 

Nature Plants, 2015

→ Sub-Saharan Africa can move from 1 to 3 t/ha by increasing access to improved seeds and fertilizers 

→ Going from 3 to 5 t/ha will require interventions across the agricultural value chain; changes to 

production, processing and markets 

→ Achieving 10 t/ha is agronomically possible, but may require new technologies and beyond the scope of 

short-term interventions 



$ 200-500 /ton urea world market 2011

$ 900-1,400 /ton urea in DR Congo

Make inputs available and affordable: The ‘Coca-Cola’ paradox

$ 1.5-2 in Europe

$ 0.5 in DR Congo

*3-4

/3-4
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