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Global 4R Programs



4R is a  Shared Value Partnership Model 4

Increases 
Credibility

Builds Consensus

Increases Reach

More Saleable to 
Policy Makers

Lowers Cost

NGOs/Cert.

CompaniesRetail

Industry 
Associations



4R Principles Are Universal

1. Supply in plant available forms
2. Suit soil properties
3. Recognize synergisms among 

elements
4. Blend compatibility

1.  Appropriately assess soil nutrient   
supply

2. Assess all available indigenous 
nutrient sources

3. Assess plant demand
4. Predict fertilizer use efficiency

1. Assess timing of crop uptake
2. Assess dynamics of soil nutrient 

supply
3. Recognize timing of weather factors
4. Evaluate logistics of operations

1. Recognize root-soil dynamics
2. Manage spatial variability
3. Fit needs of tillage system
4. Limit potential off-field transport
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Indicators of Sustainable Crop Nutrition

Enablers
(process)

Actions
(adoption)

Outcomes
(impact on ecological 

services)

• Extension & 
professionals

• Infrastructure

• Research & 
innovation

• Stakeholder 
engagement

• Cropland area under 4R 
[Requires regional 
definition of 4R]

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. Macroeconomic value

Evidence that farmers are making sound crop management decisions.



Key Farm Outcomes

Productivity,  Soil Health,  Nutrient Use
Efficiency and Effectiveness

4R Advocates
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4R Advocate
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4R for Improved Water Quality

GLOBAL APPLICATIONS OF 4R NUTRIENT 

STEWARDSHIP
July 14, 2018



Water Quality Challenges

Lake Erie  (P, N)

Hypoxia in the Gulf (N, P)

Ground Water (N)

Chesapeake Bay (P, N)

Lake Winnipeg  (P, N)

PEI  (N)
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https://www.google.ca/imgres?imgurl=http://coastalscience.noaa.gov/news/wp-content/uploads/2014/02/lake-erie-is-dead-300x227.jpg&imgrefurl=http://coastalscience.noaa.gov/news/climate/new-report-addresses-re-eutrophication-hypoxia-lake-erie/&docid=nfrV7_9NZ6fR_M&tbnid=gIA3X9Gnfp4Z5M&w=300&h=227&ei=4_O2U-yQLIyHogSTyoKoDw&ved=0CAYQxiAwBA&iact=c
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=alYvmRvgDZRSuM&tbnid=opYSLVf9cLyW-M:&ved=0CAUQjRw&url=http://www.lakewinnipegfoundation.org/lakewinnipeg/facts/&ei=5aSoU4PnGYLfoAS_nILYDw&bvm=bv.69620078,d.cGU&psig=AFQjCNFrjSrB8MbuVkK_Pm1HuugXK1uyZg&ust=1403647461174224
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=2D_CrFvyZAkkaM&tbnid=N2tiKkZ2a9J55M:&ved=0CAUQjRw&url=http://passel.unl.edu/pages/informationmodule.php?idinformationmodule=1086025423&topicorder=6&maxto=7&ei=zvS2U4bTHI_YoAT9zIKgBw&bvm=bv.70138588,d.cGU&psig=AFQjCNEdVqY-L_rlM0LMuXMw08K4rpbQYw&ust=1404585431219058
https://www.google.ca/imgres?imgurl=http://cawaterkeeper.org/images/Nitrate Thmnl.jpg&imgrefurl=http://cawaterkeeper.org/groundwater.php&docid=6xBy3wEpKoazYM&tbnid=byKEInpmG5eL8M:&w=336&h=435&ei=W_a2U93sLYf3oATp-YH4Bw&ved=0CAIQxiAwAA&iact=c
https://www.google.ca/imgres?imgurl=http://www.nps.gov/nr/travel/cultural_diversity/photos/chesapeake_bay_from_above.jpg&imgrefurl=http://www.nps.gov/nr/travel/cultural_diversity/Chesapeake_Bay_Gateways_and_Watertrails_Network.html&docid=27meAZ94S9OQEM&tbnid=5n7pIPE0JoDZ6M:&w=284&h=343&ei=lve2U8j3Dc76oASRiYHgCg&ved=0CAIQxiAwAA&iact=c


Western Lake Erie Basin (WLEB)
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Toledo

Toledo water crisis

August, 2014

Characterized by shallow water 

Nutrients from sediments, 

agriculture, manure, wastewater 

plants, storm water, open dumping, 

septic systmess and lawn fertilizer



4R Certification Program – IN, MI, OH 

Voluntary 4R Certification, 2012

Multi-stakeholder input

Goals:

Maximize crop nutrient uptake 

and minimize crop loss.

Positively impact local water 

bodies.

Requirements:

Training and on-going 

education.

Monitor 4R implementation, 

recommendations and 

application

3rd Party Verification every year
38% of WLEB farmland in 

May 2017



Ontario 4R 
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4R to Reduce Nutrients in Water 14

Chesapeake 

Bay

Gulf Hypoxia

Gulf Hypoxia

12 Mississippi River Basin States
• Nutrient Loss Reduction Strategies

• 45% N & P Reduction Target

• Voluntary Implementation of BMP’s

4R Alliance Programs
• Chesapeake Bay

• Delmarva - Delaware, Maryland, 

Virginia 

• Pennsylvania

States with EPA Mandated 

Nutrient Reduction Strategies:

Minnesota Wisconsin

Iowa Illinois

Indiana Ohio

Missouri Kentucky

Tennesee Arkansas

Louisiana



Iowa and Illinois Nutrient Loss Reduction Strategies
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Illinois Nutrient Research and Education Council 

Fertilizer levy to fund 4R research

$9.8 Million invested since 2012

Multi stakeholder council

Illinois Fertilizer and Chemical Association

4R Code of Practice

Iowa 4R Plus

Partnership with The Nature Conservancy

CF and ag industry support



Key Influencers with Global Reach
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4R Based Carbon Programs

• Alberta NERP
• Ontario, Quebec, California
• Intergovernmental Panel on Climate Change IPCC

• Tier II methods

• WBCSD Climate Smart Ag

Moving toward a convergence:
• Regulatory
• Voluntary markets
• Supply chain initiatives and 
• GHG inventory accounting
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Supply Chain Sustainability and 4R

Field to Market

Canadian Field Print Initiative

World Business Council for Sustainable Development

UN Fertilizer Management Code of Conduct

UN Sustainable Development Goals



Key Influencers- Defining, Measuring and 
Advancing Sustainable Agriculture
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N Agronomists

• Peter Scharf – U of MO

• Dave Franzen – ND State U

• Jim Camberato – Purdue U

• Dave Mengel – KS State U

• Carrie Laboski– U of WI

• Cameron Pittelkow – U of IL 

• Trent Roberts – U of AR

N2O Scientists

• Rick Engel – Montana State U. 

• Rod Venterea – MN, USDA-ARS

• Tony Vyn- Purdue U

• Jerry Hatfield – IA, USDA-ARS

• Tim Parkin – IA, USDA ARS

• Keith Paustian/ Steve Ogle – CO State U.

• Steve Del Grosso – CO, USDA ARS

• Adam Chambers – OR, USDA NRCS

• Marlen Eve – DC, USDA Ofc. Chief Econ.

Canadian Scientists

• Claudia Wagner-Riddle - U of Guelph

• Mario Tenuta, U of MB

• David Burton, Dalhousie U (formerly 

Nova Scotia Ag. College

Invited Scientists Participated in IPNI-TFI-CFI 
Nitrogen (N)  Management Workshop

Scientific Advisory Group member



4R practice tables 
– combinations of 
source, rate, time 
& place.

Step 1 – N2O 
emissions
Step 2 – water quality

description not 
prescription

decision trees

Canada – protocols

verification



Global 4R Programs

3rd party certified/audited 4R 

4R designation or supply chain 

IPNI Research and Extension

4R and Product Stewardship



Agriculture and the Sustainable Development Goals
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4R Designation Canada
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CCA 4R Specialty



4R Designation

Education:  
• Verify competencies of 4R Agronomists
• P.Ag, (provincial qualifications as required) and CCA
• 5.5 CEU 4R Training Course
• Agronomist attestation confirming credentials

Planning:  
• Grower and agri-retailer develop a 4R plan 
• Consistent with the 4R Checklist or planning guide 
• Sign off by accredited professional

Reporting
• Acres, Crop and Eco-district data filed confidentially to 

registry

Implementation, follow-up and review
• Adaptive management process
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