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Today’s Discussion

• What is 4R Nutrient Stewardship?

• Why would I care about 4R Stewardship? 

• Discuss nutrient variability and management.

• Discuss the role variable rate fertilization can 
play in 4R Stewardship.



What is 4R Nutrient Stewardship?





Why Should I be Concerned about 
Improving Fertilizer Use Efficiency?
• Improving fertilizer use efficiency has two 

main benefits.  Economic and environmental.

• Improving the ROI on fertilizer only makes 
sense and makes farmers better managers.

• Improved management of N fertilizers reduces 
greenhouse gas emissions is good for the 
environment and good for our industry.

• What does greenhouse gas reduction have to 
do with fertilizer applications?



Major Agricultural Greenhouse Gases 

Greenhouse Gas Global Warming 
Potential 

(CO2 Equivalents) 
 

Carbon Dioxide (CO2) 1 

Methane (CH4) 21 

Nitrous Oxide (N2O) 310 
 

 

Source: IPPC, 1996

One tonne of N2O X 310(GWP) = 310 tonnes of CO2. 

How we manage N fertilizer can reduce these emissions.







The Seven 
Essential Components 

That Make 4R 



4R Nutrient Stewardship forms the 
Basis of Fertilizer Recommendations



Understanding Soil Variability

• Some parcels of land have inherent soil 
variability.

Source: Alberta Soil Survey Report No. 46





Precision Zone Soil Sampling



One Size Fits All

Soil Test P = 11 ppm or 22 lbs/ac

P Recommendation = 40 lbs P2O5/ac
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Zoned Fertilizer Recommendations

STP Fertilizer

ppm P2O5 lbs/ac

Composite 11 40

Zone 2 (low target 
yield - saline)

22 10

Zone 4 (moderate 
target yield)

5 45

Zone 6 (high target 
yield)

10 50

The zone recommendation
is a better fit than the 
one size fits all approach.  



Field Variability



Field Variability



Slope Position Affects N Mineralization



General Mineralization Rates vary by 
Soil Zone and Soil Moisture

Soil 
Zone

Average organic 
matter (%)

Average Moisture Conditions  
(% of Normal)

25% 50% 75%
lb N/acre (lbs N /% O.M.)

Brown 2 15 (7.5) 27 (13.5) 32 (16)
Dark Brown 3.5 24 (6.9) 44 (12.6) 53 (15.1)
Thin Black 4 28 (7.0) 50 (12.5) 60 (15.0)
Thick Black 5.5 34 (6.2) 62 (11.3) 74  (13.5)
Gray Black 3.5 24  (6.9) 44 (12.6) 53 (15.1)
Gray 2.5 20 (8.0) 35 (14.0) 42 (16.8)
Average lbs N / % O.M. (7.1) (12.7) (15.3)

Source: VST 
Handbook



Field Variability

3.5% OM X 15.1 = 52.8 lbs of mineralized N in wet conditions
5.4% OM X 15.1 = 81.5 lbs of mineralized N in wet conditions

3.5% OM X 7 = 24.5 lbs of mineralized N is the standard most 
agronomists use to calculate mineralized N.
Using standard values in a wet year underestimates total N
that is mineralized.



Lodged Crops



Summary

• Good nutrient management starts with a soil 
test.

• Fertilize based on the 4R’s, right product, the 
right rate, the right time, right place.

• If you have the capability consider using 
variable rate fertilizer application.

• 4R nutrient stewardship is good for the  
grower’s pocket book, good for the 
environment and good for society (consumer).



[ ]THANK YOU
For Being on the Edge


