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https://plantnutrition.ca
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History
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IPNI Publications
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https://store.tfi.org
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Linkages

• Plant Nutrition Canada supports the Nutrient Stewardship programs of Fertilizer 
Canada, The Fertilizer Institute in the USA and the International Fertilizer 
Association.

• Its partners include African Plant Nutrition Institute, Scientific Panel on 
Responsible Plant Nutrition, 4R Solution Project and 4R Research Fund.

6



4/6/21

4

1. Farmland productivity
2. Soil health
3. Nutrient use efficiency
4. Water quality
5. Air quality
6. Greenhouse gases
7. Biodiversity

4R Nutrient Stewardship - Impacts

On-farm

External

P
N
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Principles of 4R Nutrient Stewardship are 
embedded in the FAO Code of Conduct, 
and in other Codes of Practice.
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https://www.sprpn.org
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https://www.sprpn.org/


4/6/21

6

By 2040: “Through responsible consumption, increased recycling, and better management 
practices nutrient waste along the food system has been halved. Nitrogen and phosphorus 
surpluses in hotspots have been reduced to safe levels which minimize eutrophication and 
other environmental harm.” (outcome #3 of 9) 

A NEW 
PARADIGM 
FOR PLANT 
NUTRITION
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The Context and Relevance 
for 4Rs in Ghana and 

Ethiopia

Dr. Shamie Zingore  |  Director for Research
Dr. Samuel Njoroge |  4R Solution Project Scientist  

AFRICAN PLANT NUTRITION INSTITUTE 
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N use 
efficiency 
trajectories 
over 57 
years 
(1961-2017)

increasing 
output, 
increasing 
PNB

IFA, 2020 – Nutrient Use Efficiency database. Input = fertilizer + fixation + manure; Output = harvest

PNB 100% PNB 60%
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N use 
efficiency 
trajectories 
over 57 
years 
(1961-2017)

increasing 
output, 
increasing
PNB

IFA, 2020 – Nutrient Use Efficiency database. Input = fertilizer + fixation + manure; Output = harvest

PNB 100% PNB 72%
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N use 
efficiency 
trajectories 
over 57 
years 
(1961-2017)

increasing 
output,
stable 
PNB

IFA, 2020 – Nutrient Use Efficiency database. Input = fertilizer + fixation + manure; Output = harvest

PNB 100% PNB 78%
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https://nugis.tfi.org/

Great Lakes HUC2
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NuGIS N - Great Lakes Region HUC2
Fertilizer Manure Legume fix Crop harvest
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NuGIS P2O5 - Great Lakes Region HUC2

Fertilizer Manure  Crop harvest
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Crop 
removal of 
phosphorus 
often 
exceeds 
inputs
[NUE>100%]

Calculated from CANSIM data for crops, livestock, and fertilizer using methods of IPNI NuGIS.
* assumes no change in manure P since 2013.

*

*
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fertilizer

manure

crop removal

Crop P balances 
1920-2016
The cumulative P surplus
amounts to 51 years crop 
removal in Western Europe, 
and 16 years in the USA. 

The Canadian prairies differ. 
Likely a cumulative P deficit.

51

16

Bruulsema et al., 2019. J. Environ. Qual. 48(5). 
doi: 10.2134/jeq2019.02.0065.
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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)

removal

manure

fertilizer
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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%

“unintended consequence” of conservation 
tillage with broadcast application of P fertilizer. 

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

5 Aug 2019
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Soil Test Summary
by state & province

http://soiltest.tfi.org
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Soil Test Levels in North America

http://soiltest.tfi.org
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http://soiltest.tfi.org/
http://soiltest.tfi.org/
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Ontario and Ohio 2001-2020 – drawdown of legacy P

http://soiltest.tfi.org

25

Soils of the Canadian Prairies: much lower in P

http://soiltest.tfi.org
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http://soiltest.tfi.org/
http://soiltest.tfi.org/
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Copyright © 2020, Stratus Ag Research. All rights reserved.  All graphics, charts, data 
and comments contained in this report remain the property of Stratus Agri-Marketing 

Inc. and cannot be disclosed to any third party without the consent of Stratus.

FERTILIZER USE 
Ontario
CDN 2020

Fertilizer Canada 4R Fertilizer Use Survey

• 2016-2020
• Key crops in Ontario and Western Canada
• Source x rate x time x place
• N, P, K & S
• Canadian prairies: 95% of fertilizer P is applied 

subsurface 
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FERTILIZER USE 

28

Ontario
CDN 2020

Fertilizer Placement in Corn - % Crop Acres

Note: Nutrients were defined based on the primary component of each fertilizer type

Grain Corn

X

For each application timing, respondents were asked: “Of your [xxx] acres of corn, how many acres of each fertilizer type did you apply?”

Separately for each nutrient, the charts illustrate the % of total corn acres that was applied using each placement at each timing.

Nutrients were defined based on the primary component:

Nitrogen Ammonium nitrate, Anhydrous ammonia, ESN, Super U, Urea, UAN 28%, UAN 32%
Phosphorus (P2O5) Ammonium Polyphosphate (liquid), Diammonium Phosphate (DAP), In-furrow Liquid Starter, MicroEssentials S10, 

MicroEssentials S15, MicroEssentials SZ, Monoammonium Phosphate (MAP)
Potassium K Mag , Potash (dry), Potash (liquid), Potassium sulphate
Sulphur Alpine K Thio, Amidas, Ammonium sulfate, Ammonium thiosulphate, Bio-Sul Premium Plus, 

NutraSul90 (Keg River), Tiger 90, Vitasul G (Sulvaris), Other elemental sulphur

28
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FERTILIZER USE 

29

Ontario
CDN 2020

Approaches Used to Decide Fertilizer Rate in Corn

Grain Corn

Respondents who used a fertilizer type containing each nutrient were asked: “For each nutrient, 
which approaches did you use to decide the amount of fertilizer to apply to your corn in 2020? 
(Please check all that apply.)”

Separately by nutrient type, the graphs illustrate the % of nutrient users who used each approach 
to decide their application rate in corn in 2020.
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FERTILIZER USE 
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Ontario
CDN 2020

Use of EEFs by Timing - % of Growers

Grain Corn

32% of those who applied N-
fertilizer before planting used 

N in a protected form.

All respondents were asked: "Which of the following fertilizer types did you apply (the list included 
ESN and SuperU)?"

Respondents who used any other primary Nitrogen fertilizer were asked: "Which of the following 
nitrogen stabilizers did you use?"

Separately for each application timing, the chart illustrates the % of primary Nitrogen fertilizer 
users who used each type of EEF.

30
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Collaboration – “We All Play a Role”
31

Growing interest in 4R Certification

Carrie Vollmer-Sanders, The Nature Conservancy
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Initiated 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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Summary

• The fertilizer industry seeks to advance nutrient stewardship through 
support for its institutions: 
• Plant Nutrition Canada, Fertilizer Canada, TFI

• FAR, 4R Research Fund, 4R Solution
• IFA & the Scientific Panel on Responsible Plant Nutrition

• Soil test, nutrient balance and 4R practice survey data can help inform 
policy on changes to management – 4R and beyond – effective in 
reducing nutrient loads to water.

• Collaboration invited in the continuing evolution of 4R!
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