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4R Practices, Real Outcome:

Tom Bruulsema, 4RPN Consulting
Portage la Prairie, MB

3 March 2026



Outline
4R Practices, Real Outcomes

1. 4R Principleg genesis & recognition

2. 4R Practiceg defining, tracking & reporting

3. Outcomes; nutrient balances, soll test trends
4. Linking to sustainability & credits



4R Principles
IPNI, 20122016 SPRPN, 2022

SCIENTIFIC PANEL

ON RESPONSIBLE PLANT NUTRITION

4R
PLANT
NUTRITION

M,

1 for Improving the Manag of Plant Nutrition soil health

NORTH AMERICAN VERSION

circularity
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< efficiency

nutrition
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Furthering 4R
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Furthering 4R
Relevant to the aims eNV‘RONMENTAL

and aC’[iOI’]S Of ‘ \ greenhouse
responsible plant
nutrition.

INTEGRATED FARM =~
MANAGEMENT

Connected to

outcomes, including FEET 8P source Rate

NUE and N balance, L q = ircularity
nutrient - Time

Recognized \ siiclency ? N __ gl \ -

pl’inCipleS. nutrition

Sitespecific

practices.

livelihoods

food
productivity security

SCIENTIFIC PANEL

ON RESPONSIBLE PLANT NUTRITION



Responsible Plant Nutritiog 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., 2022slobal Food Security 100636.

SCIENTIFIC PANEL

ON RESPONSIBLE PLANT NUTRITION


https://doi.org/10.1016/j.gfs.2022.100636

4R Framework & Principles: I,;
What needs to change?

FUTURE FARMING SYSTEMS INTEGRATION

Alntegrate with farming systems in transition
AUse datadriven digital solutions to support decisions
Alnnovate using adaptive management

NEW CORE PRINCIPLES
ASource, rate, time, and place

CONTRIBUTE TO SUSTAINABILITY PERFORMANCE REPO!

ATrack practices and economic performance at the farm level
AShare tracked data to report performance




Future Farming Systems Integration

Farming systems in transitiog regenerative, circular, naturdased
ASoil conservation
Alntegration with livestock

AMechanization, irrigation, fertigation
A sustainable intensification

ABetter human nutrition

Ree
. . g . . E PLANT a7
A biofortification, better diets ""Te,r::%

Data-driven digital solutions
AGPS guidance
ADecision support tools K ,
Adaptive management for - - T, = Lo
accelerated innovation | Al o, 2

AWeatherresponsive
sensing tools and crop models

: circularity

livelihoods
food

security



New Core Principles

RIGHT SOURCE RIGHT RATE
A Use climatesmart forms A Address variability in crop response
A Use recycled forms where RIGHT TIME
feasible : .
_ _ o A Address changes in nutrient need
A Consider biological inoculants through the growing season
A Supply nutrients in RIGHT PLACE

guantifiable available forms _ _
A Place nutrients to avoid loss




Sustainablility Performance Reporting

1. Track practices at farm level
2. Share tracked data to report performance
3. Economic, environmental and social sustainability

=

= RN, -

TY METRICS

TY ME

R 5 ¥ A Q &
< 5 >
. & R s & 7

Land Use Efficiency Greenhouse Gas Emissions

Soil Erosion Risk Energy Use



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

&

Alberta

82% of Alberta growers apply
primary nitrogen fertilizer at
seeding which is shown to

increase profitability and reduce Saskatchewan

GHG emissions. Over 78% of canola acres and
97% of spring wheat acres
receive in-soil placement of

hosphorus at planting which

Western ks el

can reduce phosphorus run-off
In canola production, the vast by up to 75%.
majority of N,PK,S fertilizer by

nutrient volume is applied by

banding or seed-placement.

4R Guidance Tables,

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.

4R Designation
N' (ABSKMB-PE)
4R Certification

Ontario

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

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

Prince Edward
Island

In side-by-side trials
conducted in grower's
fields, 4R BMPs were

* 17 southern
the 4R Certif

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

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

r

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 Desi ion or 4R Certification, so we can share
the story of sustainable agriculture in Canada.

4R elLearning, 4R Fertilizer Use Survey




4R Designated Acre Rep

FERTILIZER CANADA

Name # Acres Perennial # Acres Oats
Today's Date Forages # Acres Lentils
Province # Acres Wheat # Acres Field Peas
AgriRetail/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
knowledgec SIGNATURE

By signing this form and based on my professional judgemetAsgand/or
CCA, I verify that the principles of the 4R Nutrient Stewardship have been
NEJASGSR YR GKS 3IANRGSNIRAEA ydzi NA Sy
with the the principles of 4R Nutrient Stewardship.



lq j/ FERTILIZER CANADA
: .
e pR / FERTILISANTS CANADA

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 Canac
C- 4R Nitrogen and Phosphorus Practices for Annual Crops in Eastern Canad
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 e
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 + +
mediate
Ad- EEF+ Variable rate- quantitative ++ ++
vanced




4R Phosphorus Practices for Annual Crops in Western Cz

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.



Variablerate N
could increase =
net revenue

from canola by
$11 to $26 per

acCre.

Connects to

agronomic
efficiency.

Canola yield (kg h

a

Net revenue (NR, $ ha-1)

—@— Management zone: low, actual yield or NR

4000 = - - = Management zone: average, actual yield or NR -
_— —— Management zone: high, actual yield or NR
2014-MB2 2014-SK 1 s

3000 < a@ 1 ab A~ |

b
2500 < ab d ) -

._—-t/.j ._./\‘l .
2000 4 ) -
G—a"y
1500 < ab 3 ) -
) b b —eo_ 2015-MBI
1000 4 2014-MB1 | )
500
600 4 i
400 4 a J
200 = ]2 a» a . = ]
o ;t";-bﬁ \./'\. b

2004  2014-MBI "0\.,,.«; . .
-400 < - 4

0 50 100 150 0 S0 100 150 0 SO 100 150 0 50 100 150 ¢

N rate, % of recommended

KhakbazanMoulin & 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 Canadalearning for?

A Farmers
A Agriretailers
A Fertilizer industry employees

Certified Crop Advisors (CCASs) 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 NutritionaNUE& ®N,O

crop & soil management
f —

4R p ﬂ &
' nitrification . denitrifipation
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Relative changes due to 4R Practg€dobal

: N,O emission, Crop yield,
Practice )
0% decrease % Increase
-4

Fertilizer rate 9
Fertilizer timing 0 4
Fertilizer placemen 14 5
EEF sourc 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 Practic

CSNIAEf AT SNJ
+20
-50
-38
-65

Nitrification Inhibitor, N
EEF environmentalbenefit bigger thanagronomic

Urease Inhibitor,
UI&N
ControlledRelease, CF\-19 to-3

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 Ed&sloulet, CanhDNet]

Sokolov, V.K., D.E. Pelster, A. Khorsandi, B.C. Liang, and H. Asgedom. 2026. Iv
Analysis: Effect of Improved Nitrogen Management Practices on Nitrous Oxide
Emissions in Canadian Studies. Can. J. Soil. S&10ddi39/cjss20250036



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 AR practices can be reported
¢ specific to theecodistrict
and cropping systemg
credits can be recognized and
rewarded.
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’/// FERTILIZER CANADA Our Focus

OUR FOCUS > STEWARDSHIP

Fertilizer Use in Canada

4R Nutrient Stewardship Grower Adoption

NATIONAL INVENTORY REPORT
171 I C 1990-2022: GREENHOUSE GAS
ReCOgr"Zlng 4R praCthe\. SOURCES AND SINKS IN CANADA
CANADA'S SUBMISSION TO THE UNITED NATIONS FRAMEWORK

ARegulatory reporting of fertilizer CONVENTION ON CLIMATE GHANGE
shipments to agricultural markets

ACensus amounts spent on fertilizer an
lime

AFertilizer Use Surveg industry
supported

https://fertilizercanada.ca/out
focus/stewardship/fertilizetuse-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/
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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



FERTILIZER USE Canola: fertilizer P is applied subsurface at seeding.

Western Canada
CDN 2024

Phosphorus Placement by Timing - % of Volume

Canola
seec-placed |
G surmary Banded |

Broadcast-incorporated [

Broadcast - not incorporated [}

47 0 10 20 30 40 50
M Fall ™ Spring M Seeding

X

(i o —

Stratus

AG RESEARCH

48



FERTILIZER USE Wheat: fertilizer P is applied subsurface at seeding.

Western Canada
CDN 2024

Phosphorus Placement by Timing - % of Volume

seec-places

Broadcast - incorporated |}

Broadcast - notincorporated [

. 47 0 10 20 30 40 50

M Fall m Spring ™ Seeding
Th * cm—
ol

Stratus

AG RESEARCH
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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
Practices

4R Summary P

X

. A o c—
@ & =
e =

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




FERTILIZER USE

bAUNRISY 'aS acC220LJ

oM increased slightly 20222024
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)

/‘I)i" Pounds of fertilizer N per bushel of yield
(footprint = Ibbu; efficiency bu/lb)

Stratus

AG RESEARCH




FERTILIZER USE bAGNRISY | &S &C220LINK

Western Canada deC“ned |n 2024
CDN 2024
TOTAL MARKET
2022 (443)
2023 (635)
Spring Wheat
2024 (543)
PROVINCE
Alberta (164)

Saskatchewan (246)
Manitoba (133)

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

Pounds of fertilizer N per bushel of yield
Stratus (footprint = Ibbu; efficiency bu/lb)

AG RESEARCH




FERTILIZER USE

Western Canada
CDN 2024

X

@ s

Stratus

AG RESEARCH

Use of EEFs in Can@@1 % of Nitrogen Volume

All (528)

Fall (109)

Spring before plant (52)

Spring at plant (404)

SU NI Ul DI

5 o 1
16.3

5.4 6.8 72

2 3.2 24 163

% of N volume in canola

21

8.7

22.6

5.8



Use of EEFs in Wheatl8% of Nitrogen Volume

FERTILIZER USE

Western Canada SU UI Dl
CDN 2024 All (531) 6 3 . 2 18

Spring Wheat

Fall (107) 10.6 7.2 20 246
Spring before plant (43) 4.6 6.3 8.1 221
X
0,
I
Spring at plant (414) 5.7 14 5

Stratus

AG RESEARCH

% 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 Outcome:

Nutrient Balances

Soil Test Summaries



NUE in North American cropland

160 NUE = Crop N yield /
: - LelshAeiae NUE90%| N inputs
1970-1979
1980-1989 N Inputs:Fertilizer +
) 1990-1999 /';’\;3('6 manure applied +
> * 2000-2009 wc®” 7| biological fixation +
2] ® 2010-2013 <@ TNUEL atmospheric
o * 2020-2022 Pl e 70% D'
. S ——— el 5’.,546 deposmon
% N Yield 80 kg ha™! o g
-’ el X
= P+ Data Sources:
= | il /’,/ i.o
P T2y FAOSTAT Crop
Nutrient Budgets
S S
N Max: Regional
2 " N Surplus Max 35 kg ha': cropland
0 de .+~ ¥ ourpius Viax 3> kg ha™ cropian . Planetary Boundary
0 N Input, kg haly? 160 ¢ SchulteUebbing

et al., 2022 Nature
610:50%512.



Manitoba Crop Nitrogen Remov:

= Potatoes Rapid recent growth driven by soybean:
450 |™ Forage
M Other
400 Pulses
Canola
+~ 350 | Othergrains
> Wheat
S 300 Maize
: Sorboan Canola
& 250
S
8 200
< 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, croj

production.



300

Manitoba Cropland Phosphorus Balance

m250 1 manureNR

@)

o200 | ™manure
x fertilizer

n

3 150 4 - crop
'§_ v M'\'/ Linear
8 100 - PN‘ 4 [ | Trends
& ~

i\
LY
0 " " +r1+r++rrrttfrtrt+r Tt >t 1T 17T > > 17T 17 °7 °T 1°©° 1T 1 1T 1T

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.



250

manureNR  Manitoba Cropland Potassium Balance
200 B manure
fertilizer
Q,
x crop
¢ 150
é Linear
3 Trends
4 100
i
Q
(=
50
1965 1975 1985 1995 2005 2015 2025

Crop removal includes all crops and harvested forage.
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

N
o

Relative frequency, %
(V%)
o

[
o

o

Soll test P increased from 2001 to 2020, but declined since.
38% below 12 ppm, 67% below 19 ppm.; 7m ;
“ FERTILIZER SO' el

summar
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Manitoba Preliminary - Soil Test K Distribution
50

Year- # - median
™ 2001 - 12,624 - 287
= 2005 - 26,824 - 212
2010 - 44,787 - 219
2015 - 45,474 - 214
20 m2020-38,543-247
= 2025 - 66,813 - 230
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Soil test K, ppm
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Soll 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
40

Year- # - median

30
®2001- 12,617 - 7.6
= 2005 - 25,074 - 7.7
20 w2010 - 46,296 - 7.6
2015 - 44,996 - 7.6
m 2020 - 38,136 - 7.6 ‘
® 2025 - 67,891 - 7.6
10 ||
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Soil pH, ppm

Relative frequency, %

No hint of any acidification trend.
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MB Preliminary - Soil Organic Matter Distribution

14

12 .
X Year - # - median
= 10
o o m 2020 - 36,738 - 4.65
] ® 2025 - 65,098 - 4.54
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Slight decline in soil organic matter since 2020.
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General Performance Outcome:

Nutrient Balances

N ¢ surplus, R; balanced to surplus, &deficit

Soll Test Summaries
N ¢ not acidifying, P & Kdown a bit in past 5 years
SOM(c slight decline?



Saskatchewan Crop Nitrogen Remove
Rapid recent growth driven by canola

Pulses

Canola

Wheat

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




































