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Formed in 2007 from 
the Potash & 
Phosphate Institute, 
the International 
Plant Nutrition 
Institute is supported 
by leading fertilizer 
manufacturers.

Its mission is to 
develop and promote 
science 
for responsible 
management of crop 
nutrition



4R: “right” means sustainable

“Building public trust”

http://thatssoundadvice.com/
http://thatssoundadvice.com/


ACTION
Change in practice

Farm Level
Producers, 
Crop advisers

DECISION 
Accept, revise, or reject

EVALUATION of OUTCOME  
Cropping System 

Sustainability Performance

Recommendation of right source, 
rate, time, and place (BMPs)

Regional Level
Agronomic scientists, 

Agri-service 
providers

DECISION SUPPORT based 
on scientific principles

Policy Level – Regulatory, 
Infrastructure, Product Development LOCAL SITE 

FACTORS
•Climate
•Policies
•Land tenure
•Technologies
•Financing 
•Prices
•Logistics
•Management
•Weather
•Soil
•Crop demand
•Potential 
losses
•Ecosystem 
vulnerability

4R Adaptive Management for Plant Nutrition



Nutrient Stewardship Metrics for 
Sustainable Crop Nutrition

Enablers
(process metrics)

Actions
(adoption metrics)

Outcomes
(impact metrics)

• Extension & 
professionals

• Infrastructure

• Research & 
innovation

• Stakeholder 
engagement

[Require regional 
definition of 4R]

• Cropland area under 
4R (at various levels)

• Participation in 
programs

• Equity of adoption 
(gender, scale, etc.)

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



Western Lake 
Erie: dissolved P 
trends increasing 
since early 1990s

GLWQA Annex Nutrients Committee, May 2015
David Baker & Laura Johnson, National Center for Water Quality Research, Tiffin, OH

40%
reduction target



Developing 4R Nutrient 

Stewardship Certification

http://oaba.net/aws/OABA/pt/sp/home_page
http://oaba.net/aws/OABA/pt/sp/home_page


http://4Rcertified.org/

1 Initial Training and Ongoing Education

1.1.1 Nutrient Service Providers, sales, and application staff have 
undergone an initial training and are able to demonstrate knowledge 
about 4R Nutrient Stewardship and the 4R Certification Program.

2 Monitoring of 4R implementation

2.1.1 Nutrient Service Provider records the recommendation given to the 
grower customer and track application with annual summary totals of 
fertilizer products applied on custom applied acres.

3 Nutrient Recommendations and Application

3.5.7 Broadcast applications of nitrogen and phosphorus without immediate 
incorporation are neither made nor recommended unless the NOAA forecast 
indicates less than a 50% chance of a rainfall event involving more than an 
inch of rain beginning in the next 12 hours.



Lake Erie 4R implementation

• Certification

• Research – 4R Fund Project



4R Research Fund: Evaluating the 4R Nutrient Stewardship Concept 

and Certification Program in the Western Lake Erie Basin

• 4R Practices and the 4R Certification Program

• 12 collaborating scientists… land-river-lake continuum... 2014-2019

• Ohio State U, USDA-ARS, Heidelberg U, LimnoTech, TNC

Project lead

Kevin King

USDA-ARS,

Columbus, 

OH



The Lake Erie watershed 
includes cropland in Ontario





Certified Crop Adviser Specialties

• 4R Nutrient Management Planning Specialist

– Performance objectives effective May 2015

– Over 60 people wrote August exam, ~50% pass rate

– Canadian version under discussion (CCA Ontario and Fertilizer Canada)

• Sustainability Specialty Exam 

– Performance objectives effective May 2015

– First exam February 2016

– References 4R Nutrient Stewardship




