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The International 
Plant Nutrition 
Institute is supported 
by leading fertilizer 
manufacturers.

Formed in 2007 from 
the Potash & 
Phosphate Institute, its 
mission is to develop 
and promote science 
for responsible 
management of crop 
nutrition
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CHALLENGES FOR SYNTHESIS, AGRICULTURE,AND ECOSYSTEMS

Phosphorus Sustainability Initiatives:
Åresource consumption & use efficiency
Åtrace element loading
Åwater quality impacts



Phosphorus Issues

ωEutrophication

ωHypoxia

ωHarmful algal blooms

ωExcess levels in soil, stratification

ωDeficient levels in soil, crop yield limitation

ωFinite resource, geopolitical distribution

ωDeclining quality of reserves

ωHeavy metals, trace elements and cadmium

ωEnvironmental impact of mining



As a sustainability system, 
4R Nutrient Stewardship 

needs METRICS.



Nutrient Stewardship Metrics for 
Sustainable Crop Nutrition

Enablers
(process metrics)

Actions
(adoption metrics)

Outcomes
(impact metrics)

ÅExtension & 
professionals

ÅInfrastructure

ÅResearch & 
innovation

ÅStakeholder 
engagement

ÅCropland area under 
4R [Requires regional 
definitions of 4R 
practices]

1.Farmland productivity

2.Soil health

3.Nutrient use efficiency

4.Water quality

5.Air quality

6.Greenhouse gases

7.Food & nutrition 
security

8.Biodiversity

9.Economic value



4R Outcome Metrics 
are influenced by 

4R and more.




