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What you know? 

• Soil Test – N, P, K, S

• Soil pH

• Soil EC

• Soil OM

• Cation exchange 
capacity?

• Base saturation?

What should you know?

• What is the Parent 
Material of your soils?

• What are the Soil Series 
that you farm?

• Physical characteristics

– Soil texture – how variable

– Water holding capacity

– Water infiltration rate

• Chemical characteristics

– How do these change with 
depth?



How carefully do you 
look at your soil?

Soil horizons?

Soil texture 
changes?

Point #1



Surficial deposits – County of Newell



Soil Series - Subdivisions of soil 

families based on soil properties
• Parent material

• Color

• Texture

• Structure 

• Thickness and arrangement of horizons

• Abundance and size of stones

• Depth to and concentration of carbonates

• Depth to and 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 



Examples of Chernozemic Soil Series



AGRASID

Agricultural Region of Alberta Soil 

Inventory Database

AGRICULTURE, FOOD ANDRURAL DEVELOPMENTConservation and Development Branch

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







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

What are the characteristics of each horizon?

Brown Chernozem     Brown Solonetz Brown Solodized Solonetz
Maleb Bullpound Wardlow



Awareness Point #1 – Your Soil

• Learn as much as you can about your soils –

–What are the Soil Series and Soil Horizons 

–Set Yield Goals based on the Soils you have! 

• How variable are your soils?

–Are you using Variable Rate Technology?

• Have your agronomist show you in the field!!



Soil Issues on Irrigated Land

• Soil Quality – how to improve?

• Soil Fertility - fertilizer management

• Erosion - wind and water

• Manure issues

• High soil pH – Why? How to reduce it?  

• Soil salinity

• Sodic & Solonetzic soils

• Soil Compaction

• Water infiltration and runoff – Pivot management

• Soil water holding capacity

– Irrigation Scheduling



Point #2 - Soil pH

• Why is soil pH high on irrigated land?

–Most southern Alberta soils developed on 
parent material with high calcium

–Irrigation water originates from the Rocky 
Mountains, which are mainly limestone

• pH of irrigation water is typically between 8.5 
and 9



Awareness Point #2 –
Soil pH

• Most irrigated top soil in Alberta have a pH between            
7.0 and 8.2 - this is normal

• Some nutrients are slightly less available but 

– it is not a concern

• How much elemental sulphur (S°) to reduce soil
pH from 8.0 to 7.0:

–about 10,000 lb/ac



Point #3 - Salt Affected Soils

There are different types of salt-affected soils:

• Saline soils – have a high enough soluble salts in 
soil to impair crop growth

–Soil colour – white salts 

• Sodic soils (Solonetzic) – have a high level       
of exchangeable sodium (Na+), which affects      
soil structure & affects on crop growth and yield

–Soil colour – dark or black sheen



Lab Methods for Diagnosis:

• Saline soil - Electrical Conductivity (EC) 

• Sodic soil - Sodium Adsorption Ratio (SAR)  

or Exchangeable Sodium Percentage (ESP)  



Classes of Salt Affected Soils

Source: McKenzie & Woods 2010, Alberta Agriculture Adgex 518-20 



Salinity Rating and E.C. values

Very

Soil Non Weakly Moderate Strongly Strongly

Depth Saline  Saline Saline Saline Saline

(cm) ----------------------(dS/m)----------------------

0-60 cm <2        2-4           4-8           8-16           >16

Hidden Salinity



EC = 4 to 8

EC = 2 

EC – Affect of increasing salinity on barley growth



Development

• Water table rises 
within ~1 to 1.5 m 
of soil surface

• Water and salts 
move up by 
capillary action 
into the root zone



How Best to Identify Salinity?

• Initially - Can use soil sampling and EC analysis

How to Map Soil Salinity on your farm:

• EM38 or Veris can be used to identify saline soil 
areas on a field scale.

• HOW – hire an experienced agronomist to use an 
EM 38 to map Soil EC and Topography and develop 
composite maps.

• Both must be very carefully calibrated to the site 
before the mapping process! 



Geonics EM38

Veris 3100



Composite Map of EC and Topography



Reclamation:

• Lower water table

–Source of excess 
water?

–Cultural controls

–Subsurface 
drainage

• Leach salts from 
root zone



Awareness Point #3 –
Salt Affected Soils 

• Use soil analysis and interpretation to 
identify saline or sodic soils

• Investigate the extent of the problem

• Investigate the possible ways to 
economically and sustainably improve or 
correct the problem? 



Point #4
Soil Compaction

• Soil compaction can affect water 

infiltration and land productivity

• Various types of tillage can cause 

soil compaction and equipment 

weight can also be a problem. 

• Compaction is more severe when:

– Soils are wetter and have a 

higher clay or silt content





Awareness Point #4

Soil Compaction
1. Keep Tillage to a Minimum & Vary Annual Tillage Depth and Direction:

Decrease tillage depth in wet soils and can increases depth in drier soils in fall 
to shatter the compacted soil layer. 

2. Crop Rotations:

In the long term – use crop rotations to improve soil organic matter and 
improved soil structure – this will reduce soil crusting and compaction! 

3. Equipment Weight:

Try to reduce weight of equipment to minimize deeper compaction

3. Sub-soiling & Deep ripping:

ONLY use when soil is dry - to shatter compacted soil at the depth you are 
tilling.



Point #5 - Water Infiltration/Runoff:

• Water infiltration is affected by:

–Soil water content

–Soil texture

–Soil structure

–Soil organic matter

–Surface soil cover



What are the problems in this picture?

What are the solutions?



What are the problems in this picture?
-Water erosion degardates soil structure

-Increased soil crusting
-Further reduces water infiltration rates
-Further increase in water runoff
-Water ponding in lower areas
-Development of water table

Soil waterlogging - increased salinity
-Reduced crop production



Splash erosion and breakdown of soil aggregates

Benefit of protective residue cover



Awareness Point #5 –

Water Infiltration:
• Try to match irrigation water application rates with 

soil intake rates

• As much as possible leave residue on soil surface to 
protect soil structure and reduce runoff

• Consider using variable rate irrigation in fields more 
prone to increased water runoff and ponding



Point #6 - Soil Water Holding Capacity 

• Need to know your soil texture

– Estimate water holding capacity of your soil

• If your pivot applies and the crop takes up 12” of water 
from soil over a growing season – how many lb of 
water/acre??

• >2,700,000 lb of water/acre

• 1350 tons of water/acre

– We don’t appreciate the amount of water crops use!!



Soil Texture & Water 
Holding Capacity

• How much water will 
your soils hold??

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



Soil Texture Triangle – Soil Series & Textures

Maleb CL

Chin/Cranford L

Cavendish/
Bingville SL

Coaldale Clay to HC



“Bucket Model”
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Gravitational
Water

Available Water

Unavailable
Water

FC and WP vs Soil Texture
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Soil Texture Approximate Available Water-
holding Capacity

Allowable 
Depletion

40%
(mm water/

50 cm of soil)

(mm water/
100 cm of soil)

(mm water/
50 cm of soil)

Loamy sand 100 50 20 

Sandy loam 140 70 28

Loam 180 90 36

Sandy clay loam 160 80 32

Silt loam 200 100 40

Clay loam 200 100 40

Silty clay loam 220 110 44

Sandy clay 170 85 34

Silty clay 210 105 42

Clay 190 95 38



Loam Textured Soil
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Crop behavior when soil moisture is above Field 

Capacity (wet) and close to Wilting point (dry)



Awareness Point #6
Soil Water Holding Capacity 

• Know your soil textures & 
water holding capacities

• Knowing your soil water is 
critical to determining 
when to irrigate!



Summary:

• Get to know your soils and all their characteristics!

• Learn to diagnose soil problems!

• Know the water holding capacities of your soils!

• Great soil management:

–Will improve soil quality over time! 

–Will achieve optimum crop yields!
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