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Tom Bruulsema, Chief Scien4st
IPNI Canada
Guelph, Ontario, Canada

4R Plant Nutrition & 
Sustainability

4R Plant Nutrition & Sustainability
1. What happened to IPNI?
2. Scientific Panel on Responsible Plant Nutrition
3. 4R Solutions for Africa
4. Efficacy of 4R for Lake Erie Phosphorus goals
5. Expectations for accountability
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IPNI Publications
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Vision: Responsible plant nutrition 
nourishes plants in a sustainable 
manner that enhances earth’s 
capacity to support healthy life.

Mission: Provide a sound scientific 
basis for principles and practices 
of responsible plant nutrition in 
farming systems.

4R & more.
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JANEZ POTOČNIK, Co-chair

The hidden costs of global food and land use systems sum to $12T, 
compared to a market value of the global food system of $10T
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http://www.apni.net
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4R Solutions for Africa

Global status of food security

% of the population affected by chronic hunger and malnutrition
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The Context and Relevance 
for 4Rs in Ghana and 

Ethiopia

Dr. Shamie Zingore  |  Director for Research

Dr. Samuel Njoroge |  4R SoluBon Project ScienBst  
AFRICAN PLANT NUTRITION INSTITUTE 

Integrated Soil Fertility Management 
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Fer8lizer +
Improved seed +
Org. resource 

Fertilizer +
Improved seed

Current 
practice

Fertilizer
Improved seed
Org. resource 
Local 
adaptation

Increasing Knowledge 
Responsive 
soil

Non-Responsive 
soil

A set of soil fertility 
management practices that 
include the use of fertilizer, 
organic inputs and improved 
seed varieties
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4R development 
process in sub-
Saharan Africa

Adaptive Research 4R NM Solutions

Knowledge management Knowledge Products

Extension support 4R DisseminaBon

to	our	local	partners	and	private	sector	funders

PARTNERS

FUNDERS

Partners & Funders
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Western Lake Erie Watershed
Cropland PUE almost doubled.

Loss of dissolved P to the lake also doubled. 

Year P outputs, kt --- P inputs, kt --- PUE
crop removal fertilizer manure

1987 30 37 5 72%
2014 49 31 5 135%

Partly, unintended consequence of conserva4on 
4llage with broadcast applica4on of P fer4lizer. 

Jarvie et al., 2017, J Environ. Qual. 46(1):123-132

5 Aug 2019

Phosphorus legacy – progress?

(Olsen)
(11) (23) (38)   
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Ontario Cropland Phosphorus Balance

14X
As a multiple of crop 
removal, Ontario’s 
cumulative P surplus
is similar to that 
of the USA.

= > 500 lb P2O5 per cropland acre

See Bruulsema et al. (2019) J Environ Qual (for USA, Europe, and Brazil)

Thapa et al. (2016) 
Effect of enhanced 
efficiency fertilizers 
on nitrous oxide 
emissions and crop 
yields: a meta-
analysis. Soil Science 
Society of America 
Journal 80:1121–
1134

Mean effect size (%) and 95% confidence interval for technologies applied to urea

+7

-46

-20

Inhibitors impact nitrogen loss more than yield
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Nutrient use efficiency & nutrient losses

• Improving NUE can reduce nutrient losses
• Optimizing economic returns may not be enough 

to achieve goals for nutrient loss reduction
• Need to consider other ways to recognize & reward

Collaboration – “We All Play a Role”
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Growing interest in 4R Certification

Carrie Vollmer-Sanders, The Nature Conservancy

Ini$ated 2013.
Delivering ~$1M per year.
2019: $2.7M for new projects 
in AZ, AR, CA, UT, VA.
2020: new projects for Canada

Support for research underscores industry 
commitment to linking 4R practice to outcomes
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“…implementing the 4Rs has been identified as a key step to improving water quality. 
The rigor, structure, governance, and credibility of the 4R Certification Program 
make it a top candidate to act in other regions with wicked problems related to 
nutrient management.”



7/10/20

15

Document.
Collaborate.
Participate.

How to meet society’s expectations for 
responsible plant nutrition?


