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Awareness Point #1 
 
How has climate changed in 
your area since 1950? 
 



On-line at: 

https://abrecords.cfapps.io/# 

 



 



 



 



Awareness Point #1 –  
Your Climate Now 
• Frost Free Period & Growing Season are longer 

by ~2 weeks 

• GDD have increased by ~10 % 

• Spring + Summer Precipitation has increased 
total precipitation >10% 

 

We need to set Yield Goals and Farm for the 
Climate we have Now! 



Point #2 
 
There can be a BIG difference 
between Climate Averages 
 
And the Weather we GET each 
growing season! 
 



Lacombe –  
Growing Season Precipitation 2017 

 



Awareness Point #2 - Weather 

• Plan your Crop rotations, Specific crops and 
Yield goals based on climate averages…. 

 

• BUT –  

–Be very flexible to adjust inputs to the 
weather you GET each growing season! 

 



How carefully do you 
look at your soil? 

Soil series? 
 
Soil horizons? 
 
Soil texture 
changes? 

Point #3 



AGRASID 
Agricultural Region of Alberta Soil Inventory Database 

AGRICULTURE, FOOD AND
RURAL DEVELOPMENT

Conservation and Development Branch

http://www.agric.gov.ab.ca/asic 



Soil Series - Subdivisions of soil 

families based on soil properties 
• Soil parent material 

• Color 

• Texture 

• Structure  

• Thickness and arrangement of horizons 

• Abundance and size of Stones 

• Depth to & concentration of carbonates 

• Depth to & concentration of soluble salts 

• Soil pH – how does it vary with depth  

• Calcareousness 

• Soil bulk density – glacial till soils have higher density 

• Depth to a bedrock contact, or contrasting material  

 

 

 



• PEPE –  two types of Penhold – Fluvial Lacustrine (Black Chernozem) 

• PED- Penhold & Wetaskiwin – Fluvial Lacustrine  (Solodized Solonetz) 

• TWS – Tweedsmuir – Fluvial/Aeoline (Black Chernozem) 

• CYTW – Cygnet & Tweedsmuir – Glacial till / Fluvial (Eluviated Black) 

 

 



 Penhold       Tweedsmuir       Cygnet            Wetaskiwin  

• What are the Soil Series and Soil Horizons in fields on 
your farm? 

 

• What are the characteristics of each horizon? 



What you know?  

• Soil Test – N, P, K, S 

• Soil pH, Org Matter 

 

 

What should you know? 

• Parent material of your 
soils? 

• Physical characteristics 

– Soil texture – how variable 

– Water holding capacity 

• Chemical characteristics 

– How did these change with 
depth? 



Awareness Point #3 – Your Soils 

• Learn as much as you can about your soils – 

–Set Yield Goals based on the Soils you have!  

 

• What are the Soil Series and Soil Horizons on 
your farm 

–Do you have VRF management zones on your 
farm? 

–How should different soil areas be managed? 

 

• Have your agronomist show you in the field!! 



Point #4 
Soil Texture & 
Water Holding 
Capacity 

• How much water will 
your soils hold?? 

 

• If a crop takes up 10” of 
water from soil over a 
growing season: 

•  >2,200,000 lb water/ac 

 

Soil Texture Approximate 
Available Water-
Holding Capacity 

  (mm water/ 
100 cm of soil) 

Loamy sand 100 

Sandy loam 140 

Loam 180 

Sandy clay loam 160 

Silt loam 200 

Clay loam 200 

Silty clay loam 220 

Sandy clay 170 

Silty clay 210 

Clay 190 



Awareness Point #4 – Soil Water  

• Stored soil water + 
precipitation are major 
factors controlling crop yield 

 

• Check your moisture during 
the growing season 

–Use to make decisions on 
in-season inputs 



Point #5 Crop Rotations 

• Past crops and crop rotations have a huge 
affect on crop yield potential each year 

 

• Example: 24 yr Long-term trials at Bow Island 
– then all treatments cropped to wheat 
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Awareness Point #5 –  
Influence of Past Crop Rotations  

• Good rotations increase crop yield potential: 

– Improved soil quality benefits 

– Improve weed control and reduce disease 
problems 

 

• Use at least a 4 yr rotation including cereals, 
oilseed and pulse crop in your rotation 

• If include a forage crop – even better!! 



Awareness Point #6   
Understand Agronomic Requirements 

• GOAL- to achieve Best Yield – 

–  must achieve Best Stand Establishment! 

 

• Important: 

–Use the best crop varieties available 

–Use best quality seed! 

–When should your crops be seeded? 
–Know the  

•optimum seeding rate 

•seeding depth 

•seed treatments 
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1st  3rd   4th      2nd 

Seeding Dates 



-25 0 25 50

 Feed barley 

-1.3% d-1 

-25 0 25 50

 Barley silage 

-1.0% d-1 

0

20

40

60

80

100

-25 0 25 50

 Malt barley 

-1.2% d-1 

Barley Response to Seeding Date 

2006

2007

2008

2009

May 1 



Awareness Point #6 –  
Benefits of Earlier Seeding? 

• Earlier seeding allows capture of more sunlight energy! 

 

• Most crops we grow are cool season crops – seeding earlier 
gets crops through the vegetative stages before the summer 
heat! 

 

• Improved water use efficiency! 

 

• Crops can get a head start on weeds! 

 

• The more advanced crops are when diseases or insect pests 
move in – the less the effect on crop yield! 



Awareness Point #7 
Soil Nitrogen &  
 Nitrogen Fertilizer 



Nitrogen Dynamics: 

 NH4
+               NO3

- 

Organic 
N 

Mineralization 

by Microbes 

Volatilization         Denitrification 

Leaching 

Crop 
uptake 

Immobilization 

H+ 

NH3 

 

 
N fertilizer 

46-0-0 

CO(NH2)2 



When you understand soil N dynamics 

  

  - better understand BMP’s of N fertilizer 



N Fertilizer - BMP Choices 

• Choice 1 

–Side band N at seeding (60-70% efficiency)  

  

–Seed-place some N – BUT only at safe rate! 

 

 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=KHwytrKHrXkENM&tbnid=_2v62Kj5UGf8LM:&ved=0CAUQjRw&url=http://www.morris-industries.com/products/air-drills/&ei=x26KUpboNYLIiwK9hoHoBw&bvm=bv.56643336,d.cGE&psig=AFQjCNEHF_8oJ4pz-cn_K-YFCt4HKRCPxQ&ust=1384890251854188
http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=K6dhefVZDACyhM&tbnid=KteDZZV8CbU0eM:&ved=0CAUQjRw&url=http://www.deere.com/wps/dcom/en_US/products/equipment/planting_and_seeding_equipment/air_seeding/no_till_air_drill_series/no_till_air_drill_series.page&ei=8W6KUvHxKeKJjAKCzoCIAw&bvm=bv.56643336,d.cGE&psig=AFQjCNEHF_8oJ4pz-cn_K-YFCt4HKRCPxQ&ust=1384890251854188


N Fertilizer - BMP Choices 

• Choice 2 

–Band N in early spring before seeding 

•About 60% efficiency 

–Concern: seed bed is compromised & loss 
of critical seed bed soil moisture 

 

• Choice 3 

–Band N in late fall  - at Soil Temp < 7˚C 

–Concern: N must remain in NH4
+ form over 

winter to minimize losses 

 



BMP Choice 4 

• Broadcast 46-0-0 before or just after seeding – 

–Protect  N - Best to use urease inhibitor 

–DON’T Broadcast ESN – release is too slow   

Concerns: 

–Moderate to Very Inefficient – subject to gas off 

–Depend on rain to move fertilizer into soil 
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BMP Choice 5 – In-crop N 

•  In-crop N using 28-0-0 with spray jet nozzles:  
 - 20-40% efficient 

 

–Concerns: need moisture to move N into soil 
and then must convert to an available form 

–Must apply in early crop stage to be effective 

 

 

 



BMP Choice 6 - Foliar N application 

–Very inefficient – <5% N uptake via leaves! 

•1 lb of 20 lb/ac application 

–Leaf burn at > 20 lb N/ac 

–Leaves are designed to capture the energy 
of the sun – NOT to absorb Nitrogen  
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BMP Choice 7 - ESN –  
Environmentally Smart Nitrogen 
• Under wet soil conditions banded or side-banded ESN 

fertilizer is protected by releasing slowly to reduce 
denitrification or leaching losses! 

 

• Using a Urea:ESN blend can banded at seeding can replace 
need for in-crop N application 

 ESN   Urea 



Awareness Point #7:  
N Management 
• For most crops – side or mid row band N at 

time of seeding 

 

• If N losses are a concern – consider using a 
slow release product for part of N fertilizer 

 

• Use in-crop N with great caution 

–Use to replace lost N fertilizer 

–When growing conditions and yield 
potential are very good   



 Point #8 Phosphorus Nutrition 

• About 80% of Alberta soils 

are P deficient! 

Phosphorus (P) 
 

Phosphate (P2O5) 
 

Ortho Phosphate (H2PO4) 
 



Agdex has up-to-date 
information and 
recommendations 



Use the Right Soil Test P Method 

• Best soil P test method for Alberta soils: 

– Modified Kelowna: NH4F + HOAc + NH4OAc 

– All P soil test calibration in Alberta is with this method, 
since 1991 ! 

 

 

• Other methods that used:  

– Olson (Bicarb method): designed for higher (pH >7) soils 

– Bray-1: designed for low pH soils – Not calibrated for AB 

– Mehlich 3 - Not calibrated to AB soils 

 



Phosphate fertilizer –  
What is the probability of response? 

 



Awareness Point #8: P fertilizer 

• Use the modified Kelowna P soil test –  

–apply recommended P2O5 rate  

 

• Seed-placed P provides a starter or pop-up    
effect – especially in cool, wet soils 

–Seed-place the safe rate of phosphate  
 & side band remaining P 

 

• When soil P is adequate – consider applying  P2O5 
to match crop removal to maintain soil levels  



Agdex has up-to-date 
information and 

recommendations 

Potassium 

Soil test K determined as:  K+  

   

K fertilizer recommendation: K2O 

 

 

About 20% of Alberta 

soils are K deficient 



Probability of Barley Response to  
Potassium (K) in Alberta 

Soil test level           % of Responsive sites 

  (lb K/ac)                  

<50                           100% 

50-100                       75 

100-150                     66 

150-200                     24 

200-250                     18 

>250                            3 



Potassium recommendations for wheat 

& canola in  Alberta (lb/ac): 

Soil K:  0-6”         K2O   

(lb/ac)         (lb/ac)  

<100           100   

150-100   80 K  IS  Recommended 

200-150       40 - 60   

250-200       20 - 40   

300-250         20-30 K  maintenance application 

>300              0 K  NOT  Required unless K 

      is variable in field          



Agdex has up-to-date 
information and 

recommendations 

Sulfate Sulfur  

(SO4
-2 – S) 

 

Elemental Sulfur  

(S) 



Sulfur in Soil: 

• Soil test: 0-6, 6-12 and 12-24 inch depths 

 

• S in surface soil (0 to 6”) is often low. 

 

• But S is often adequate in sub soil 

–SO - do you need S fertilizer? 

 

• If surface soil is LOW–  YES need S fertilizer to 
get crop through vegetative growth until roots 
are into sub-soil! 

 



Micronutrients: 

• Copper is needed for cereal crops on Black and 
Gray sandy soils when: 

–Cu is < 0.5 ppm 

 

•  Boron is often over recommended ! 

–Soil testing for B is NOT reliable 

–Most field research in AB has not shown a 
benefit with B when soil test B is < 0.5 ppm 



Point #9: K, S and Micro’s 

• Review Alberta Agdex publications on fertilizers 

–Educate yourself! 

 

• Consult with a well qualified agronomist –  

   AND 

–Take the lead on your farm to develop your  
fertilizer recommendations  

 

 



Awareness: 
In-Crop Products 
• When do you need to apply: 

–Herbicides 

–Fungicides 

–Insecticides 

–Plant Grow Regulators 

 

• Starting Point –  

–Regular Field Scouting to Make Important 
Decisions 



Awareness Point #10 
Conditions for Insecticide Application 

• Monitor fields with sweep nets/visual inspection  

–Know your insects and how to scout for each! 

 

• Researchers have established economic thresholds for 
various insects to assist with spraying decisions. 

–Know the threshold when to spray! 

– Is the yield potential of your crop worth protecting  

 

• Spray based on Level of Risk versus Benefit! 



Awareness Point #11 
Conditions for Foliar Fungicide Application 

• A healthy crop is worth protecting –  

–Often has higher risk conditions for disease 

development 

• Moisture –  

– If a field has very good soil moisture, higher relative 

humidity and/or long range forecast calls for rain - 

Infection risk increases. 

• Short Rotation – 

–With short rotations, there is a higher likelihood of 

crop residue harboring disease -  crop at higher risk. 

• What is your Level of Risk vs Benefit? 

 

 

 



Concluding Comment: 

There is a CLASH between Scientific Knowledge 
and  Promotion & Marketing! 

 

• Inputs for Optimum Yield – 

–Seek advice from unbiased experts ! 

 

• USE CRITICAL THINKING!! 

 

 

 



Ross H. McKenzie 
Retired Agronomy Research Scientist 
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