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Soil Test Reports:

1. Provides the actual values of the soil analysis

2. Most labs will provide a rating for each value –

–Use micronutrient ratings with caution!

3. Most labs provide general fertilizer   
recommendations:

–But – this is really your job!





Fertilize for Maximum Yield 
versus Optimum Economic Yield.
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Sources of Nitrogen for Crops:

• Soil test N level  - test each field

• Mineralization - N from soil organic matter

– Soils will mineralize 20 to 40 lb N/ac 

• Biological N fixation - Legume crops make their own 
N and  can contribute 20-40 lb N/ac for next crop

• Livestock Manure - contribute significant N

• Remaining N must come from commercial 
fertilizer –

–Need to understand N fertilizer dynamics!!



Understanding Nitrogen

Almost all Nitrogen in soil is in the Organic Matter (OM)

• NO3
- -N comes from breakdown (mineralization) of soil 

OM and from applied fertilizers

• Mineralization potential of soils is very important and is 
affected by:
– Amount of soil Organic Matter
– Previous crop – legumes (alfalfa and pea) release 

more N
– Soil moisture and temperature





1. Crop Removal Method:

Apply the approximate amount of N fertilizer that would be 
removed by the target yield of the crop.

Disadvantages of this method: 

• Don’t consider soil test N - on fields high in soil N, the 
fertilizer N will be over applied.

• Don’t consider total N requirement of the crop

• N fertilizer rate is not based on cost of the fertilizer, value 
of the crop or the yield increase from the fertilizer.



2. Calculation Method:

With this method the estimated total N needed for the target 
yield is determined. 

Apply N fertilizer based the calculated value minus the soil N 
level and an estimated mineralization N value.

Info Needed: 
• Need soil test N information plus the estimated 

mineralization of N.

• Should consider N efficiency of uptake

• Not based on fertilizer price or crop value



3. Economic Method:

Apply N fertilizer based on crop yield increase per unit of 

nitrogen, cost of N fertilizer and value of the crop.

• Info Needed: 

– Nitrogen fertilizer response curve

– Soil test N information

– Soil moisture information

– N fertilizer cost/lb

– Predicted crop value



Nitrogen fertilizer response table for irrigated hard red spring wheat in 

southern Alberta, assuming irrigation for optimum yield, showing 

predicted yield in bushels/acre and N rates are in pounds/acre.  



Economic N Fertilization Determination

N 

Fertilizer

(lb/ac)

0 10 60 70 80 90 100 110 120 130 140 150 160

Estimated 

Yield 

(bu/ac)

48 56 90 95 100 104 108 111 114 116 118 119 120

Yield 

increase 

(bu/ac)

- 8 6 5 5 4 4 3 3 2 2 1 1

Scenario #1
Fertilizer 

cost at 

65¢/lb

- 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50

Crop 

value 

$8.00/bu

- 64.00 48.00 40.00 40.00 32.00 32.00 24.00 24.00 16.00 16.00 8.00 8.00

Scenario #2
Fertilizer 

cost at 

65¢/lb

6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50

Crop 

value 

$5.00/bu

40.00 30.00 25.00 25.00 20.00 20.00 15.00 15.00 10.00 10.00 5.00 5.00



You Can Use AFFIRM to 
Determine N Rates.
• The program is free and can be downloaded 

from the Alberta Agriculture Web site:

–http://www.agric.gov.ab.ca



Phosphorus (P)

Phosphate (P2O5)



Soil test rating for plant available P
Modified Kelowna Method

Soil test

level rating Phosphorus (P)

(lb/ac)

Very low 0 – 15     High probability of

Low 15 – 30   crop response to P

Medium 30 – 60   Moderately high probability 

Medium to Adequate 60 – 90   Moderate probability 

High >90 Low probability of 

crop response to P



Example of P Soil Test 
Calibration Data
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• Alberta has an excellent 
data based on P 
responses at many sites 
over a number of years







Why is seed-placed or band placement 
of P near the seed important?

• P is very immobile!

• Most effective when soil P  is low

• Placement with the seed can provide a 
starter or pop-up effect – in cool, wet 
soils

• Is often the most effectively placement 
method – except when soils are drier!

• Be aware of maximum safe seed-placed 
rates!!



Potassium - K

Potash - K2O



Soil Potassium Rating

For most annual Alberta Crops 

Soil K:  0-6” Rating

(lb/ac) 

<100 Extremely deficient

100-150 Very deficient K Recommended

150-200 Moderately deficient

200-250 Marginally deficient

250-300 Adequate - Maintenance appl.

>300 Adequate   K  NOT Required for most 

annual crops



Response of Barley to K

Soil Test K           No. of Responsive 

Research Sites

(lb/ac)                    (%)

>50                           100

50-100                       75

100-150                     66

150-200                     24

200-250                     18

>250                            3





K Fertilizer Application:

• Irrigated sandy soils that are intensively cropped to 
alfalfa, potatoes or sugar beets – are most 
susceptible to K deficiency 

• K fertilizer has limited movement in soil –

– placement near the seed will improve uptake.

• KCl fertilizer has a high salt index

– too much seed-placed K will decrease emergence



Sulfate Sulfur 

(SO4
-2 – S)

Elemental Sulfur 

(S)



0     6”   12” 24” 36”

• Gypsum salts are frequently in higher 
amounts in subsoil – source of S for crops

• Irrigation water (12”) adds 30 lb S04/ac 

• But – surface soil can be deficient 
especially in wet years if sulphate moves 
downward

Sources of Sulphate



General sulphur fertilizer recommendations 
for Alberta crops. 



Micronutrients in Southern AB

• Micronutrient deficiencies have 
rarely been observed in Southern 
AB. 

• Fertilizer trials on irrigated soils in 
S AB in the in the past (>200 trials) 
did not show response to any 
micronutrient fertilizers. 

• Irrigated dry bean is the only crop 
that has shown response to zinc 



If a micronutrient soil test is deficient  OR 
Micronutrients are recommended to you ---

Seek opinion from unbiased experts for advice!



Other Sources of Fertilizer Information



Questions ?

Phone: 403-328-1001 

rossmckenzie@shaw.ca

Ross H. McKenzie 


