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Outline
4R Practices, Real Outcomes

1. 4R Principles — genesis & recognition
2. 4R Practices — defining, tracking & reporting
3. Outcomes — nutrient balances, soil test trends

4. Linking to sustainability & credits



4R Principles

IPNI, 2012-2016 SPRPN, 2022
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Responsible Plant Nutrition — 5 aims, 6 actions

\
c Sustainability-driven nutrient roadmaps
Emissions &

Environment
G Digital crop nutrition solutions

o |

Income, e Nutrient recovery and recycling
Recovery Productivity, utrition & |
Recycling Efficiency & Health
Resilience o Nutritious crops

]
- ° Climate-smart fertilizers
e Accelerated innovation
/

Soil Health

Dobermann, et al., 2022. Global Food Security 100636.
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4R Framework & Principles:
What needs to change? —l-

FUTURE FARMING SYSTEMS INTEGRATION

* Integrate with farming systems in transition
* Use data-driven digital solutions to support decisions

* Innovate using adaptive management

NEW CORE PRINCIPLES

* Source, rate, time, and place

CONTRIBUTE TO SUSTAINABILITY PERFORMANCE REPORTING

* Track practices and economic performance at the farm level

e Share tracked data to report performance



Future Farming Systems Integration

Farming systems in transition — regenerative, circular, nature-based
* Soil conservation
* Integration with livestock

* Mechanization, irrigation, fertigation
- sustainable intensification

* Better human nutrition
- biofortification, better diets
Data-driven digital solutions
* GPS guidance selinositt
* Decision support tools nutrient

Recyc/,
TR ’7‘, N
By, /0y,

circularity

efficiency

Adaptive management for | Y - L
accelerated innovation ' : > >

* Weather-responsive
sensing tools and crop models

livelihoods
food

security



New Core Principles

RIGHT SOURCE

Use climate-smart forms

Use recycled forms where
feasible

Consider biological inoculants

Supply nutrients in
qguantifiable available forms

RIGHT RATE

* Address variability in crop response

RIGHT TIME

* Address changes in nutrient need
through the growing season

RIGHT PLACE

* Place nutrients to avoid loss




Sustainability Performance Reporting

1. Track practices at farm level
2. Share tracked data to report performance

3. Economic, environmental and social sustainability

¥/ Field to Market

Home AboutUs OurMembers

nutrient

stewardship
SUSTAINABILITY METRICS

Land Use Efficiency Greenhouse Gas Emissions

Soil Erosion Risk Energy Use



4R Nutrient Stewardship, to demonstrate how
Canada is a leader in sustainable farming.

i3

Alberta

82% of Alberta growers apply
primary nitrogen fertilizer at
seeding which is shown to
increase profitability and reduce
GHG emissions.

Western

In canola production, the vast
majority of N,PK,S fertilizer by
nutrient volume is applied by
banding or seed-placement.

Fertilizer Canada 4R Programs

4R’s Across Canada

Sustainable farming is the future. In many cases, that future is
already underway. 4R Nutrient Stewardship (Right Source @
Right Rate, Right Time, Right Place®) lets the world know
when food has been sustainably grown. We want to
demonstrate this to the world, by getting Canadian
agri-retailers and crop advisors 4R Designated/ 4R

Certified and counting millions of acres under

Saskatchewan

Over 78% of canola acres and
97% of spring wheat acres
receive in-soil placement of
phosphorus at planting which
can reduce phosphorus run-off
by up to 75%.

Manitoba

37% of spring wheat growers in
Manitoba applied an enhanced
efficiency fertilizer (EEF) or urea in the
spring at or before planting and 14%
of Manitoba wheat growers used an
EEF. These BMPs have been shown
to reduce GHG emissions by up to
20% and 55%, respectively.

r

Or
ar
N

Ontario

70% of Ontario c¢
placement, which
by as much as 60

* 17 southern

the 4R Certif
. 1,711 4R Gt
* 31 sites com
* 426,566 Acr

4R Designation

(AB-SK-MB-PE)

4R Certification
(ON)

reached 9M acres in 2024
- goal of 30M acres by 2026
- 503 4R-Designated
Agronomists
-29 4R Certified Sites (ON)

Prince Edward
Island

In side-by-side trials
conducted in grower's
fields, 4R BMPs were
shown to result in as
much as a 32 per cent
reduction in nitrate
leaching. (Nitrate (NO3-)
leaching is when Nitrate
leaves the soll in drainage

N s water).

FERTILIZER CANADA

Only 31% of growers who practice 4R are aware they are operating
under the program. The next challenge is to verify these acres

under 4R Dy

1 0r 4R Certification, so we can share

the story of sustainable agriculture in Canada.

4R Guidance Tables, 4R eLearning, 4R Fertilizer Use Survey
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4R Designated Acre Reporting

Acre Recording Form — 4R Designated Agronomist: please use this form to

record the number of crop acres that you verified to be 4R over the 2025
growing season.

Name # Acres Perennial # Acres Oats
Today's Date Forages # Acres Lentils
Province # Acres Wheat # Acres Field Peas
Agri-Retail/Consulting  # Acres Canola #Acres Flaxseed
Location # Acres Corn # Acres Potatoes
Email # Acres Barley # Acres OTHER

# Acres Soybeans

| agree that information provided on this form is accurate to my best
knowledge — SIGNATURE

By signing this form and based on my professional judgement as P.Ag and/or
CCA, | verify that the principles of the 4R Nutrient Stewardship have been
reviewed and the grower’s nutrient management as discussed is consistent
with the the principles of 4R Nutrient Stewardship.
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stewardship

4R Nutrient Stewardship
Planning Guide

rieducton 4R Nutrient Stewardship
Management Plan

Farm Information

Sustainability Goals and Indicators Many details to track.
Reporting: Only 4R acres.

Production Information

Moving toward reporting of

4R basic, intermediate, advanced.

Nutrient Balance

0600006

Planned Nutrient Application
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FERTILIZER CANADA

2026 update

A - 4R Excluded Nitrogen and Phosphorus Fertilizer Practices

B - 4R Nitrogen and Phosphorus Practices for Annual Crops in Western Canada
C - 4R Nitrogen and Phosphorus Practices for Annual Crops in Eastern Canada

D - 4R Nitrogen and Phosphorus Practices for Annual Legumes in Canada

E - 4R Nitrogen and Phosphorus Practices for Intensive Potato Production

F - 4R Practices for Potassium Fertilizer Management

G - 4R BMPs for Sulphur Fertilizer Management

H - 4R Practices for Manure Use in Annual Crop Rotations



4R Nitrogen Practices
for Annual Crops in Western Canada

BMPs for Spring Cereal and Oilseeds in Dry Regions

Table B1. 4R Nitrogen Practicbs for Spring Cereal and Oilseeds in Dry Regions — Prairies and Boreal Plain.

Level Right Source Right Rate Right Time Right Place
Set field scale N rat i ized N
Basic Ammonium-based et neld scaie TN rates usmg'a s Apply N after soil cools Broadcast and
. calculator or recommendation system that . 5 . L
formulation for fall . . in fall. incorporate within 24
1 accounts for realistic yield goal, soil N supply L
(except UAN). . . . . hours using tillage to a
characteristics, previous legume crops, and Apply N in spring before .. deoth of 2
Any N fertilizer source previous manure applications? as well as seeding. -mlr;:m%m sPe
in spring or in season. annual weather variations.? INCNES.
Soil test every 4 years or less to assess Fall broadcast for spring
residual N at depth.* seeded crops of primary
N source must be EENF.”
Fall or early spring
broadcast of NP or NS
sources is allowed at P
rate andpor S rate for
planned crop.®
Inter- EEF Variable rate - qualitative o +
mediate
Ad- EEF+ Variable rate - quantitative ++ ++
vanced




4R Phosphorus Practices for Annual Crops in Western Canada

Table B2. 4R Phosphorus BMPs for Spring Cereal and Oilseeds in Dry Regions — Prairies and Boreal Plain.

Level

Right Source

Right Rate

Right Time

Right Place

Basic

Use P fertilizer with guaranteed
analysis.

Use recent soil test (4 years or
less) to establish P baseline.?

Use P sources capable of
enhancing P availability to level
of crop demand in current
growing season.?

Set field specific rates
considering differences in yield
potential and soil test values
among fields.®

Apply P in fall or co-apply with N
after soil cools.?

Broadcast and incorporate to a
minimum depth of 2 inches.?

Intermediate

Use P fertilizer with guaranteed
analysis.

Assess in-field variability in P
availability through zone, grid
or benchmark sampling (4 years
or less).

Use P sources capable of
enhancing P availability to level
of crop demand in current
growing season.

Vary P in-field in relation to
yield potential variations and/or
N rates and/or differences in
soil test P.”

Apply P in spring before
seeding.

Band/inject or co-band in fall or
in spring prior to seeding or mid-
row band at seeding (with
consideration for mobility issues
if banded with high rates of N or
in cool soils).®

Advanced

Use P fertilizer with guaranteed
analysis.

Assess in-field variability in P
availability through
benchmark, zone or grid
sampling.

Use P sources capable of
enhancing P availability to level
of crop demand in current
growing season.

Vary P by management zone
independently from N.

Apply P in spring at seeding.

Place with seed at safe rates
based on crop, seed bed

utilization, and total product
load.®

Side-band at seeding.
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Khakbazan, Moulin & Huang, 2021. Scientific Reports.
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FERTILIZER CANADA

Fertilizer Canada’s e-learning

Fertilizer Canada’s e-learning courses cover essential topics, including 4R Nutrient

Stewardship and Safety and Security best practices across the fertilizer industry—from
manufacturing to handling, storage, application and transportation safety.

Who is Fertilizer Canada e-learning for?

* Farmers
e Agri-retailers
* Fertilizer industry employees

Certified Crop Advisors (CCAs) have the opportunity to obtain Continuing
Education Credits (CEUs)



FERTILIZER CANADA

Fertilizer Canada’s Nutrient Stewardship training

N Utrient Stewa rdSh i p courses help you understand the economic, ggc

and environmental advantages of 4R prag®e

Cou rses how these can be implement(id on Ca arms.

(L 4R Nutrient Stewardship 4R Nutrient Stewardship 4R Nutrient Stewardship
Training - Part 3 - Manitoba - New Brunswick

Nutrient Stewardship Nutrient Stewardship
y, BTSSR, — At s |

4R Essentials = A short 4R Nutrient Stewardship 4R Nutrieg c@
Course in 4R Nutrient Training - Part 1 Tra™S

Stewardship

Nutrient Stewardship Nutrient Stewar” {p
fo

Nutrient Stewardship Nutrient Stewardship

tewardship 4R Nutrient Stewardship 4R Nutrient Stewardship 4R Nutrient Stewardship NERP NERP Lite
- Prince Edward Island - Saskatchewan - Reducing Green
House Gas



Responsible Plant Nutrition: TNUE & ¥N,0

crop & soil management
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Relative changes due to 4R Practices — Global

N,O emission, Crop vyield,
% decrease % increase

Fertilizer rate 9 -4
Fertilizer timing 0 4
Fertilizer placement 14 5
EEF source 35 6

Cover cropping 5 12
Biochar 40 13

Young, Ros, and de Vries. 2021. Impacts of agronomic measures on
crop, soil, and environmental indicators: A review and synthesis of
meta-analysis. Agriculture, Ecosystems & Environment 319: 107551.

Fan, D. et al. 2022. Global Change Biology
Grados, D. et al. 2022. Environmental Research Letters

Thapa, R. et al. 2016. Soil Science Society of America Journal
Yao, Z. et al. 2024. Global Change Biology



Specific Outcomes of 4R EEF Source Practices

Practice | N0 | NH,__| Yield

Fertilizer source (“EEF”):

Nitrification Inhibitor, NI +20
Urease Inhibitor, Ul -50
UI&NI -38

-65

Controlled-Release, CRF

EEF — environmental benefit bigger than agronomic

Scientific Panel on Responsible Plant Nutrition, Issue Brief 07, December 2024



N,O Emission Reduction Factors, %
specific to Canada

Ul +4 +9
CRF -14 -6
NI -28 -23
Ul+NI -31 -15

Holos Version 4.0 Algorithm Documentation, Table 13
[Courtesy of Samantha Earl-Goulet, CanN,ONet]

Sokolov, V.K., D.E. Pelster, A. Khorsandi, B.C. Liang, and H. Asgedom. 2026. Meta-
Analysis: Effect of Improved Nitrogen Management Practices on Nitrous Oxide
Emissions in Canadian Studies. Can. J. Soil. Sci. doi: 10.1139/cjss-2025-0036.



https://doi.org/10.1139/cjss-2025-0036
https://doi.org/10.1139/cjss-2025-0036
https://doi.org/10.1139/cjss-2025-0036
https://doi.org/10.1139/cjss-2025-0036
https://doi.org/10.1139/cjss-2025-0036

If 4R practices can be reported
— specific to the ecodistrict
and cropping system —
credits can be recognized and
rewarded.
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OUR FOCUS > STEWARDSHIP

Fertilizer Use in Canada

4R Nutrient Stewardship Grower Adoption

NATIONAL INVENTORY REPORT
171 1 1990-2022: GREENHOUSE GAS
RecognIZI ng 4R praCtlceS SOURCES AND SINKS IN CANADA
CANADA'S SUBMISSION TO THE UNITED NATIONS FRAMEWORK

* Regulatory reporting of fertilizer CONVENTION ON CLIMATE CHANGE
shipments to agricultural markets

* Census — amounts spent on fertilizer and
lime

* Fertilizer Use Survey — industry
supported

https://fertilizercanada.ca/our-
focus/stewardship/fertilizer-use-survey/



https://fertilizercanada.ca/our-focus/stewardship/fertilizer-use-survey/
https://fertilizercanada.ca/our-focus/stewardship/fertilizer-use-survey/
https://fertilizercanada.ca/our-focus/stewardship/fertilizer-use-survey/
https://fertilizercanada.ca/our-focus/stewardship/fertilizer-use-survey/
https://fertilizercanada.ca/our-focus/stewardship/fertilizer-use-survey/
https://fertilizercanada.ca/our-focus/stewardship/fertilizer-use-survey/
https://fertilizercanada.ca/our-focus/stewardship/fertilizer-use-survey/

AG RESEARCH
Real Story. Better Decisions.

4R FERTILIZER USE
SURVEY

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.
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FERTILIZER USE

Western Canada
CDN 2024

@

Stratus

AG RESEARCH

Canola

Fertilizer Timing

Nitrogen - Timing, Source, Placement, Rate
Phosphorus - Timing, Source, Placement, Rate
Potassium - Timing, Source, Placement, Rate
Sulphur - Timing, Source, Placement, Rate
Fertilizer Program

Use of Variable Rates by Fertilizer Type

4R Performance Levels

Nitrogen Fixing Crop in Previous Year
Manure or Biosolids/Organic Amendments
Rates Set By Field

Approaches Used To Decide Rate

Main Person Who Determined Rate

Rate Decisions on 4R Performance Levels
Professional Designation

Use of Nitrogen Stabilizers

Use of EEFs by Timing

Target Yield vs. Actual Yield

Nitrogen Use Efficiency

Factors Considered When Setting Target Yield
Use of Micro/Secondary Nutrients

Custom Application by Timing

Tillage Practices

Poorly Drained Fields

Phosphorus Rate Factors

Methods Used to Monitor Nitrogen Status
Field Passes

Seeding Details

Use of Biostimulants

Navigation

Spring Wheat

Fertilizer Timing

Nitrogen - Timing, Source, Placement, Rate
Phosphorus - Timing, Source, Placement, Rate
Potassium - Timing, Source, Placement, Rate
Sulphur - Timing, Source, Placement, Rate
Fertilizer Program

Use of Variable Rates by Fertilizer Type

4R Performance Levels

Nitrogen Fixing Crop in Previous Year

Manure or Biosolids/Organic Amendments
Rates Set By Field

Approaches Used To Decide Fertilizer Rate
Main Person Who Determined Rate

Rate Decisions on 4R Consistency Compliance
Professional Designation

Use of Nitrogen Stabilizers

Use of EEFs by Timing

Target Yield vs. Actual Yield

Nitrogen Use Efficiency

Factors Considered When Setting Target Yield
Use of Micro/Secondary Nutrients

Custom Application by Timing

Tillage Practices

Poorly Drained Fields

Phosphorus Rate Factors

Methods Used to Monitor Nitrogen Status
Field Passes

Seeding Details

Use of Biostimulants

General Fertilizer Practices

Sources of Fertilizer Advice

Frequency of Soil Testing Nitrogen

Reasons for Not Soil Testing for N Every Year
Frequency of Soil Testing pH, P and K

Frequency of Soil Testing Sulphur

Frequency of Soil Testing - Micronutrients
Frequency of Soil Testing - Salinity/Electrical Con
Frequency of Soil Testing - Organic Matter
Familiarity with 4R Concept

Growers Who Believe They Comply With 4R
Growers Who Work With a 4R Agronomist/Mgm
Growers Who Have A 4R Plan In Place

Benefits Of Having A 4R Plan In Place

Reasons For Not Putting A 4R Plan In Place
Reasons Some Farmers Do Not Adopt 4R Practice
Fee to Prepare 4R Plan

Costs to Implement 4R Plan

Sources of Fertilizer Information

Programs Used to Measure Environmental Footp

Demographics

Geographic Distribution

Farm Size and Crop Acre Categories
Demographics

Study Methodology & Sample

Key Findings

Canola Summary

Spring Wheat Summary
4R Nutrient Stewardship



EERFIILERDE Canola: fertilizer P is applied subsurface at seeding.

Western Canada
CDN 2024

Phosphorus Placement by Timing - % of Volume

Canola

seec-placed |
... » Banded |
Broadcast - incorporated .
Broadcast - not incorporated [}
o 0 10 20 30 40 50

M Fall ™ Spring M Seeding

(i o —

Stratus

AG RESEARCH

48



SEREE RS Wheat: fertilizer P is applied subsurface at seeding.

Western Canada
CDN 2024

Phosphorus Placement by Timing - % of Volume
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More growers are working with a 4R Designated Agronomist.

FERTILIZER USE Growers Who Work With A 4R Designated Agronomist

Western Canada
CDN 2024

General Fertilizer Ye S
Practices

4R Summary P

No

X

? Don’t
i know

SETTS 0 10 20 30 40 50 60 70
percent of growers




FERTILIZER USE . .
Nitrogen Use “Footprint” for Canola
Western Canada

CDN 2024 increased slightly 2022 - 2024

TOTAL MARKET

2022 (544) 2.7

2023 (578)

2024 (536)

PROVINCE

Alberta (168)
Saskatchewan (274)
Manitoba (94)

ECO ZONE

Boreal Plain (80)
Subhumid Prairies (297)
: Semiarid Prairies (159)

oo Pounds of fertilizer N per bushel of yield
(footprint = Ib/bu; efficiency = bu/Ib)

Canola

Stratus

AG RESEARCH




FERTILIZER USE Nitrogen Use “Footprint” for Spring Wheat

Western Canada dECIinEd in 2024
CDN 2024

TOTAL MARKET
2022 (443)

2023 (635)

2024 (543)
PROVINCE

Alberta (164)
Saskatchewan (246)

Spring Wheat

Manitoba (133)

ECO ZONE
Boreal Plain (77) 1.6
=S Subhumid Prairies (310) 1.7
/(I)E’ Semiarid Prairies (156) 1.8

Pounds of fertilizer N per bushel of yield

St ratus (footprint = Ib/bu; efficiency = bu/Ib)

AG RESEARCH




FERTILIZER USE

Western Canada
CDN 2024

@ s

Stratus

AG RESEARCH

-

Use of EEFs in Canola — 21 % of Nitrogen Volume

All (528)

Fall (109)

Spring before plant (52)

Spring at plant (404)

SU Ul DI
5 3 4
16.3
5.4 6.8 7.2

2 3.2 24 163

% of N volume in canola

21

8.7

22.6

5.8



FERTILIZER USE

Western Canada
CDN 2024

Spring Wheat

Yod

Stratus

AG RESEARCH

Use of EEFs in Wheat — 18% of Nitrogen Volume

SU Ul DI
All (531) 6 3 2 18

Fall (107) 10.6 7.2 2.0 246
Spring before plant (43) 4.6 6.3 8.1 22.1
Spring at plant (414) 5.7 14 5

% of N volume in canola



FERTILIZER USE

Western Canada
CDN 2024

Canola

Spring Wheat

Trend in Use of EEFs
% of N Volume increased modestly

Canola

506
496
K23 |
568
528

24.7

19.9
21.2

Wheat

535
511 19.2

627 21.1

531




General Performance Outcomes

Nutrient Balances

Soil Test Summaries
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N Yield, kg hal y!

NUE in North American cropland

* 1961-1969 NUE 90%
1970-1979
1980-1989
1990-1999 I
* 2000-2009 gy
* 2010-2019 T NUE
* 2020-2022 AT 0%
i o g g
Pl oS e o
f” ,” -‘. .
g e ‘.
e "7 aaWe
Py
“»,"""/ N Surplus Max 35 kg ha cropland
0 N Input, kg ha! y! 160

NUE = Crop N yield /
N inputs

N Inputs: Fertilizer +
manure applied +
biological fixation +
atmospheric
deposition

Data Sources:

FAOSTAT Crop
Nutrient Budgets

N Max: Regional
Planetary Boundary
— Schulte-Uebbing
et al., 2022 Nature
610:507-512.



Manitoba Crop Nitrogen Removal

= Potatoes Rapid recent growth driven by soybeans
450 |™ Forage
 Other
400 Pulses
Canola
- 350 Other grains
> Wheat
© .
2 300 Maize Canola
E Soybean
2 250
c
&
o 200
x
< 150 Wheat
100
50
Soybeans
0
1965 1975 1985 1995 2005 2015 2025

Crop removal includes all field crops and harvested forage.
Data sources: Statistics Canada crop production.



Manitoba Cropland Nitrogen Balance
800 -~
4 manureNR
§ 600 1 mmanure
= legume
o .
€ 400 - fertilizer
S crop removal
_g Linear
- N7 Trends
Z 200 ‘f/\//’\/—
0 r T+ t1r+r1°r+r+1°r > 1T 7T > 11T 17°1% 171717 ‘T 1T°‘'7 1T°"171T"71/]

1960 1970 1980 1990 2000 2010 2020 2030

Crop removal includes all crops and harvested forage.
Data sources: Statistics Canada fertilizer shipments, livestock inventories, crop

production.
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Manitoba Cropland Phosphorus Balance

= manureNR

200 B manure
fertilizer
crop

-

AW
'IRN

0 rFrrrrrrrt+rtrrrr+rrrrrrr+rTr1+r1tr1tT 1ttt 1T > 7T T T 17T 1177 © 1 T 1T 1"

1960 1970 1980 1990 2000 2010 2020 2030

[EEY

o

o
|

Phosphorus, kt P,O.
0
o

U
o

Crop removal includes all crops and harvested forage.
Data sources: Statistics Canada fertilizer shipments, livestock inventories,
crop production.
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Potassium, kt K,O

50

Crop removal includes all crops and harvested forage.

1965

manureNR

Emanure

fertilizer

crop

Manitoba Cropland Potassium Balance

Linea
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—

1975

1985

1995

2005

2015

2025

Data sources: Statistics Canada fertilizer shipments, livestock inventories,
crop production.



MB Preliminary - Soil Test P Distribution

(o))
o

Year - # - median

W 2001 - 14,999 - 11
w2005 - 36,155 -13
w2010 -42,367 - 15

2015 - 43,286 - 14
m 2020 - 38,812 - 16

|‘| “ ™ 2025 - 69,650 - 14
‘ll “ ||I II T ||| ||

12-19 20-30 30-38 >3
Olsen-equivalent soil test P, ppm

A
o O

BN
O O

Relative frequency, %
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Soil test P increased from 2001 to 2020, but declined since.
38% below 12 ppm, 67% below 19 ppm. X1, .
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Manitoba Preliminary - Soil Test K Distribution
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Soil test K increased from 2005 to 2020, but declined since.

14% below 120 ppm, 67% below 200 ppm.
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MB Preliminary - Soil Test pH Distribution
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No hint of any acidification trend.
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MB Preliminary - Soil Organic Matter Distribution

14

12
50 Year - # - median
= 10
o o W 2020 -36,738-4.65
§ W 2025 - 65,098 - 4.54
o 6
S 4
5 2
S . |

0 1

<0.5 1.0 15 2.0 25 3.0 35 40 45 50 55 6.0 6.5 7.0 >7
Soil OM, %

Slight decline in soil organic matter since 2020.
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General Performance Outcomes

Nutrient Balances

N — surplus, P — balanced to surplus, K — deficit

Soil Test Summaries

N — not acidifying, P & K—down a bit in past 5 years
SOM - slight decline?



Saskatchewan Crop Nitrogen Removal

m Potatoes Rapid recent growth driven by canola
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Crop removal includes all field crops and harvested forage.
Data sources: Statistics Canada crop production.



Saskatchewan Cropland Nitrogen Balance
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Saskatchewan Cropland Phosphorus Balance
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Crop removal includes all crops and harvested forage.
Data sources: Statistics Canada fertilizer shipments, livestock inventories,
crop production.



manureNR  Saskatchewan Cropland Potassium Balance

B manure

fertilizer

“=Crop

Q
x
x
=
}E
&

1965 1975 1985 1995 2005 2015 2025




SK Preliminary - Soil Test P Distribution
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Soil test P increased from 2001 to 2020, but plateaued since.
42% below 12 ppm, 71% below 19 ppm. X1.... .
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SK Preliminary - Soil Test K Distribution
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Soil test K varies over years, but remains high.
13% below 120 ppm, 39% below 200 ppm.
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SK Preliminary - Soil Test pH Distribution
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Slow decline in soil pH since 2001.
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SK Preliminary - Soil Organic Matter Distribution
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Slight decline in soil organic matter since 2020.
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General Performance Outcomes

Nutrient Balances

N — surplus, P — balanced to surplus, K — deficit

Soil Test Summaries

# soil tests increasing
Olsen P —50% low, K — decline?

pH — steady, SOM — small decline?



Strong international

pressure to cut nutrient
losses.

Not only for climate.
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CANADIAN NITROUS OXIDE NETWORK

Collaborating with Canadian
scientists to gain recognition
for real 4R outcomes
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4R Practices — Real Outcomes

. 4R Principles are globally recognized.

2. 4R Practices are site-specifically defined.

. Gaining recognition for your 4R practices depends on
tracking both practices and outcomes.

. Outcomes like nutrient balances and soil test trends

reflect 4R, crop & soil practices contributing to sustainable
intensification.

. Linking to sustainability outcomes and S credits for
ecosystem services requires collaboration with scientists
to develop credible models.

nutrient
stewardship
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