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Address: o Grower Name: Joe Smith e Tracking Number: 200610-01999 e
ABC Farms Client’s Sample ID: 1a Date Received: October 19, 2006

Box 123 Field ID: Brown Place Report Date: October 26, 2006

My Town, AB TOG ONO Legal Location: NV 6-39-29-WW4 | Disposal Date: November 30, 2006

Nutrient Analysis (PPM) &) Quality @)
Depth K $O,| Cl Cu B Ca | Mg pH EC oM

Texture

0-6" 19 |12 | 06 |07 : : B.7 0.4 55 Loam
6-12" 10
12-24"
Total

Range @ A A Neutral

D: Deficient

biac Cation Exchange @)
Available Ibfac TCEC: 44 meqg/100g

6 BS: 100%

Ca Mg
55%

Recommendations (lb/ac) @
Conditions P,O; | K,O0 | S Cl Cu B Ca

Excellent 30 0 0 0 0 0 0

Average 25 0 0 0 0 0 0




What you know?

® Soil Test—N,P, K, S
¢ Soil pH

® Soil EC

* Soil OM

¢ Cation exchange
capacity?
* Base saturation?

What should you know?

e What is the Parent
Material of your soils?

e 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?




Point #1 How carefully do you
look at your soil?

Soil horizons?

Soil texture
changes?
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Soil Series - Subdivisions of soil

families based on soil Ero_pe_rtieg

|
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

Order

Chernozemic

Subgroup

Orthic

Dark Brown

Hughendon

Whitney

Lethbridge

Coaldale

Brown

Maleb

Crantford

Chin

Seven Persons

RSN L TR 11}
Fluvial-Lacustrine -\  Lacustrine

L .

300 m

F1G. 15.

Schematic cross section of some soils associated with the Chin SeTicE




AGRASID

Agricultural Region of Alberta Soll

Inventory Database

Alberta Solil
Information Viewer
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Notes:
Please refer to the following for descriptions of the
functions of the controls in the layer list above.

(23 Click folder ta show or hide contents.

Click to turn off all layers in the associated folder.

]
o

If the check box is grayed out, the layer is not
available at the current scale,

This is the active layer.
Click to make the layver be the active laver.
This layer cannot be activated at the current scale,

Labels are being displayved for this layer. Click to
turn labels off,

Click to turn the labels for this layer on,

*

Click to zaom to the closest scale at which this layer
is available,

Some townships do not have ortho photo coverage,
Users with modermn access may want to shut off the
ortho photagraphy laver due to system time
requirements for downloading.
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Specific Information
W Component 1

M - Mid slope
lope Gradient (80%

Slope Length (m 75

SOIL_CODE
SoilSeries ~ |CRANFORD
Dranage |W-Well

Parent Material Texture (1) ME - Medium textured:
loam, silt loam and very
fine sandy loam

Soil Subgroup 0O.BC - Orthic Brown
Chemozem

Parent Material Code L3 - Medium textured
(VFSL, L, SiCL, CL)
over medium or fine
textured till

Layer 1
Laver 2
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What are the Soil Series and Horizons in fields on your farm?

What are the characteristics of each horizon?

G R AN i B 3 Y o FEY B of \;: T
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 managenT= e\
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

e Some nutrients are slightly less available but
—Iit is not a concern

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

—about 10,000 Ib/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 y|eId

—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
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Salinity Rating and E.C. values

Very
Soil Non Weakly Moderate Strongly Strongly
Depth Saline Saline Saline Saline Saline
(ecm) e (dS/m)----==-==-mmmmmmmoeeee
0-60 cm <2 2-4 4-8 8-16 >16

\ J

Hidden Salinity



EC — Afféct of increasing saiiniw on barley growth
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How Best to Identify Salinity?

¢ Initially - Can use soil samplmg and EC analysis

How to Map Soil Salinity on your farm:

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

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

e Both must be very carefully calibrated to the site
before the mapping process!
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omposite Map of EC and Topo

Relative Exaggeration: x 50
Rotation: 145 Degrees
Tilt: 45 Degrees

Soil Salinity (0-150 cin)
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Awareness Point #3 —
Salt Affected Soills

¢ 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_
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Surface crust
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Surface compaction
(espocially under wheao!l
lracks)

} Plow or tillage pan
(just beneath the plow depth)

Deep or subsoil compaction




Awareness Point #4
Soill 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:

e Water infiltration is affected by:
—Soil water content
—Soll texture
—Soll structure
—Soll organic matter
—Surface soil cover







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

m -Increased soil crusting
| lﬁlﬁ'} -Further reduces water infiltration rates

|'A -Further increase in water runoff
|l ,' -Water ponding in lower areas
- -Development of water table

- Soil waterlogging - increased salinity
“ ¥ -Reduced crop production
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Awareness Point #5 —
Water Infiltration: -

° Try to " Try to match irrigation water apTallc;tlon 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 Ib of
water/acre??

>2,700,000 Ib of water/acre
1350 tons of water/acre
— We don’t appreciate the amount of water crops use!!



Soil Texture & Water
Holding Capacity

e How much water will
your soils hold??

Soil Texture

Loamy sand

Sandy loam

Loam

Sandy clay loam

Silt loam

Clay loam

Silty clay loam

Sandy clay

Silty clay

Clay

Approximate
Available Water-
Holding Capacity

(mm water/
100 cm of soil)

100
140
180
160

200
200
220
170
210
190




Soil Texture Triangle — Soll Series & Textures

FIGURE 5 SOIL TEXTURE TRIANGLE

100 -

Coaldale Clay to HC

4 (point A) @

Clay Loar/

(pcint B) @




A\ Bucket M Odel 7 nainand Ilrigation

Surface Storage
Runoff f

) = Soil Water Content
Saturation —» T (% volume)
= ] E:E: :E 4 O%
Readlly C:;glcciltr’ _________
Available ;
= 30%
Water Available Water
. 20%
Wilting
Point

Unavailable 10%
Water

0%

Drainage

(Figure credit: Dr. Shelley Woods)



FC and WP vs Soll Texture

Clay loam Loam Loamy Sand

Soil Water Content
(% volume)
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(Figure credit: Dr. Shelley Woods)



Soil Texture

Approximate Available Water- Allowable
holding Capacity Depletion
40%

(mm water/ (mm water/

100 cm of soil) 50 cm of soil) | kbt

50 cm of soil)

Loamy sand

100 50

Sandy loam

140 70

Loam

180 20

Sandy clay loam

160 80

Silt loam

200

Clay loam

200

Silty clay loam

220

Sandy clay

170

Silty clay

210

Clay

190




36 mm RAW
In 50 cm
Root Zone

(Figure credit: Dr. Shelley Woods)
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Crop behavior when soil moisture is above Field
Capacity (wet) and close to Wilting point (dry)

SATURATED FIELD CAPACITY 50% AVAILABLE WILTING POINT



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 solls and all their characteristics!
¢ Learn to diagnose soil problems!
e Know the water holding capacities of your soils!

* Great soil management:
—Will improve soil quality over time!
—Will achieve optimum crop yields!



Phone: 403-328-1001

E mail: rossmcken2|e@sh
Twitter: rossmckenZIeAG
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