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Understanding Our Soils at Lethbridge?

* How soils form and develop?
¢ Understanding soil properties and characteristics?

* What are some of the things we can do to manage
and improve our soil quality?

¢ Soil moisture and plant water use?

Types of Soil Parent Material

1. Glacial Till Deposits:

-Variable soil texture — often Clay loam

-Rolling topography, quite variable soil profiles, stony
2. Fluvial

-Often Sandy loam to Loamy sand
3. Fluvial Lacustrine (Water sorted)

- Often Clay loam texture, very few stones

4. Lacustrine — (Glacial lake bed)
-Soils are fine textured Clay, stone free
-Topography — level to undulating

Starting point for garden soils in
most new urban areas —
-SUBSOIL!

“How to maximize growth in
your garden with healthy and

nutritious soil?”
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Soil Texture:
—is the proportions of sand, silt and clay.

Organic

Component Particle Size Size Range
Sand Large 2.0-0.05 mm
Silt Medium 0.05 - 0.002 mm
Clay Very small <0.002 mm
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What effects does soil texture What affects does soil texture
have on soil properties? _ ___... have on soil properties?_ __._...

® Soil physical properties: * Soils with higher clay content * Soils with higher sand content
— Clay loam (fine textured soil): — Sandy loam (coarse textured soil):
— Smaller pore spaces — Larger pore spaces
— Lower water infiltration rate — Higher water infiltration rate
— Higher water holding capacity — Lower water holding capacity
— Higher nutrient holding capacity — Low nutrient holding capacity

A q . . — Nutrient leaching is limited — Nutrients are easily leached
Soil chemical proPertles- — Sticky when wet — Not sticky when wet

— Swell & shrink (-wet & dry) — Don’t swell and shrink
— Surface soil crusts after drying — Soils do not crust after drying




Effects of Soil Organic Matter?

Lethbridge soils - OM content range is about 2 to 4%
* Binds soil particles together to improve soil structure
Increases water infiltration rate of soil
Reduces crusting of soil after wetting and drying
Increases biological activity in soil
Nutrients are released by mineralization processes
for plant growth
Increases water holding ability of soil

Overall — Organic Matter improves soil quality!

burrowing anima

How to manage urban land stripped
of its topsoil???

e Starting point — Subsoil!
°* New home developments might get a thin
veneer of topsoil over subsoil.

—Minimal for establishing a new lawn.
—Inadequate for flower and vegetable
gardens!

°* How to manage a new development site?

Macropores (>75m) Plant root and oo
as silt, clay, SOM

Organic matter
(SOM) grain

Micropores
(<30um)

Soil Meso/Micro

Sand (rock) Grain

How many microbes in a healthy
handful of soil?

About 5 to 8 billion!

There are more
organisms in a

+ handful of soil than
people on earth

What are the characteristics of land
stripped of its topsoil?

® Physical:

® Chemical:




What are the characteristics of land
stripped of its top soil?
—_— -—
® Physical: ) ) : )
— No Ah horizon — “NO TOPSOIL” * Soil sampling and testing can give an excellent
— No B horizon — the zone of mineral enrichment inventory of plant available nutrients & other soil
— Left with sub-soil — factors important for plant growth.
* Very low soil Organic Matter (SOM)
© Very poor soil structure
* Soil is dense and compacted * Assists in determining the need for additional
* Low water infiltration rate nutrients/fertilizers.
© Soil will crust easily after a rain
— Less stored soil water after rainfall
° Chemical: ¢ Identifies soil problems!
(OM is a store house of organic nutrients)
is greatly reduced
— High soil pH — often with high lime (calcium carbonate) Develop management strategies to improve your soils.
— May have higher levels of soluble salts
RESULT — Poor conditions for plant development and growth

Soil Testing — Is it worth the effort?

Soil Nutrients:

Macronutrients: protoll Chenes e B 10 D Rere Coter 10,2008 ©
Nitrate-Nitrogen (N as NO;) oo A0 To0 00| Lo Dipoes Dt et 5. 2008
Phosphorus (P as PO,3) I 'f'l 6"
Potassium (K+*)

Squhate-Squhur}S as S0,2)

Soil Analysis — Garden Soils:

0-6” -Plant available nutrients: Nitrogen (N), Phosphorus (P),
Potassium (K) and Sulphur (S)

-pH, Electrical Conductivity (EC), soil organic matter (SOM)
Calcium (Ca*2) Not

. | Catlon Exchang
Magnesium (Mg+2) Necessary | oSation Exchange €}

6-12" N, P, K, S, pH, EC (salt)

Soil sample and analyze only if you have problems!

Micronutrien Recommendtions (b/0c) @)

Boron (B) Soil Tests lf" I 1 et B R
Chloride (CI') | aren’t accurate
Copper (Cu*2)

Iron (Fe*23)

Manganese (Mn+2)

* Down to Earth Labs — only lab in Lethbridge
= N, P, K S, pH, EC, OM - cost is $44.00/sample
- N,P,K S, pH, EC, OM, Ca, Mg, Na, B, Cu, Fe, Mn, Zn, CEC, %BS, etc. - cost is $76.00

Zinc (Zn*2)

22

Nutrients Needed:

F Fertilizer Appli
- __ Phosphorus (P) in Crop Production
¢ Nitrogen and Phosphorus — commonly deficient!

Phosphate (HPO,2or H,PO,*

* Need for other fertilizer nutrients is not
common:

—Potassium — in clay minerals

—Sulphur — in our subsoil and water

—Calcium and Magnesium — lots in our subsoil!
—Micronutrients — rarely limiting

Phosphorus Fertilizer
Application in Crop Production
Alberta Ag - Agdex 542-3




Potassium — K*

Fertilizer Appl
in Crop Production

Potash fertilizer - KCI

Potassium Fertilizer
Application in Crop Production

Alberta Ag - Agdex 542-9

Commercial Fertilizer

What is 20-5-10 on the fertilizer bag mean?

First number is % Nitrogen at 20%

Second number is % Phosphate (P,0;) at 5%
Third number is Potassium (potash) (K,0) at 10%
Fourth number is Sulphur (S)

If you put on 100 Ib of this product on 1000 sq ft of land
you would apply: &

— 20IbN

— 51b P,05

— 10 1b K,0

To Optimize Fertilizer Use:

® Which nutrients are marginal or deficient in
your soil?

® Which fertilizers do you Really need?

* Do you need to use commercial fertilizer?

* What fertilizer forms would be best?

* What amendments should you use?

® Ask various sources for advice!!
—Most gardening center staff are not experts!

Fertilizer

The two most useful and least expensive fertilizers are:
* Nitrogen: 46-0-0 granular Urea

* Phosphate: 11-52-0 granular Monoammonium Phosphate i

Generally - don't need K or S fertilizers on most Lethbridge soils:
* Potassium fertilizer: 0-0-60 (Potassium Chloride)

© Sulphur fertilizer: 21-0-0-24 (Ammonium Sulphate)

Compost

* Make your own from household waste,
lawn clippings, garden and yard
residues.

® Purchase from garden centers — but i |s
more expensive!!

¢ City of Lethbridge has compost
(household waste) available for purchase
at the Waste and Recycling Center for \
$25.00/1000 kg or $5.00 for 200 kg

— It is self loading so bring your own
containers and shovel!




How to reduce the need for
commercial fertilizer in your garden?

* Apply a modest rate of compost every 1 to 2 years to
your garden:
— This will provide all the P, K, S and micronutrients
needed!
— It will provide a fair amount of Nitrogen
— Compost will build soil nutrient reserves and
improve soil quality.

* Will likely need to use some commercial N fertilizer
for optimum plant growth!

How to Modify Soil pH

® Lime (Calcium carbonate; CaCO;) can be added to soil
to RAISE the pH!

* Elemental Sulphur (S°) can be added to LOWER the soil
pH.

* Large amounts of Lime or S° are needed to significantly
modify soil pH.

Don’t worry about soil pH - if between 6.0 and 8.0!

Soil Organic Matter — Very Important!

-pH — the power of Hydrogen
-Measure of the concentration
of H* and OH-ions

Interpretation (Surface soil):

-7.0 is neutral (concentration of H*= OH- ions)

-6.5 to 7.5 is near neutral

-6.0 to 8.0 — this pH range is fine

-If <5.5 — strongly acidity — be concerned & investigate further!

-If >8.3 — possibly a sodic soil - be concerned & investigate further!

Most surface soils Lethbridge - pH is between 7.0 and 8.0.

Soil Electrical Conductivity (EC):

= —— =
Diagnostic tool for Soil Salinity
— a measure of Soluble Salts

< 1 desi Siemen (dS)/metre
— is normal in surface soil

2 dS/m — be concerned

2 to 6 dS/m — reduce plant growth!
— Hidden salinity — Investigate!

>10 dS/m — white salts on soil surface

To Improve Garden Soil:

Consider bringing in topsoil — 6 to 12” (15 to 30 cm)

Mix in compost into garden soils to improve soil quality and soil
fertility!

Add up to 100 to 200 Ib of compost per 500 sq feet (20 x 25")
— Depending on type of compost!

May not need to add any additional
fertilizer except nitrogen and phosphorus




Preparing Vegetable Garden Soils

—
Late Fall:
Spread compost — every year or other year:
— apply up to 100 to 200 Ib/500 sq ft (/2 inch deep)
Work the soil with a spade to a depth of 6 inches (15 cm), turn it
over and break up larger lumps.
Leave the surface fairly rough and let wetting/drying and
freeze/thaw processes mellow the soil over winter.
I prefer not to use a rototiller — it pulverizes the soil!

Early Spring — when soils are dry enough:

* Broadcast apply Nitrogen and Phosphorus fertilizer — then level
and smooth over with a rake and plant

* After plant rows are emerged - cover the bare soil between the
rows with mulch (grass clippings), except potatoes.

Nitrogen Fertilizer for Lawns & Gardens

* Apply about 1 to 2 Ib of Nitrogen per 1000 sq ft (20 x 50 ft)

N% on Bag Pounds of Pounds of
fertilizer per | fertilizer per

1000 sq ft 1000 sq ft
For11lbof N For2Ibof N

* Apply in early spring after raking your lawn.

— Then apply about 1” (25 mm) of water to move fertilizer into soil
* Second Application - in early July.
© Or Late June and Early August for 3 applications.
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Preparing Existing Flower Bed Soils

Fall: Apply about /2 inch of compost on soil surface every year
or second year.

Work the soil with a spade to a depth of 6 inches (15 cm), turn
it over and break up larger lumps.

Spring: Apply N and P fertilizer and smooth with a rake
After planting, cover the bare soil with mulch (grass clippings).
Muich:
— Protects soil structure and reduces crusting after watering
— Reduces evaporation from soil surface
— Suppresses weed growth

Soil - Plant -Water Relationships

Soil Water Terms
1.8 RATION:

-the amount of water in a soil after a heavy rain and all soil pores are
filled with water

2. FIELD CAPACITY:

-the amount of water remaining in a soil after gravity has pulled away
free water out of the macropores and has been replaced by air

-soil micropores are still filled with water.

3. WILTING POINT:
-this is amount of water in soil at which plants wilt & die.

-water remaining at wilting point is considered to be unavailable water
because it cannot be removed by plants

Plant behavior when soil moisture is above Field
Capacity (wet) and close to Wilting point (dry)

SATURATED I

FIELD CAPACITY 50% AVAILABLE

WILTING POINT



JAppearance of Clay Loam, and Silty Clay Loam Soils at Various Soil Moisture
Conditions

|Available Water Capacity = 2.4 inches per foot
Percent Available: Currently available soil moisture as a percent of available water capacity.
Inches per Foot Depleted: Inches of water needed to refill a foot of soil to field capacity.
0 to 25 percent available 2.4 to 1.2 inches per foot depleted
Dry, soil aggregations separate easily, clods are hard to crumble with applied pressure. (Not pictured)

25 to 50 percent available 0.6 to 1.2 inches per foot depleted
Slightly moist, forms a weak ball, very few soil aggregations break away,
Ino water stains, clods flatten with applied pressure.

50 to 75 percent available 1.2 to 0.6 inches per foot depleted

Moist, forms a smooth ball with defined finger marks, -‘

llight soil/water staining on fingers,
ribbons between thumb and forefinger.

75 to 100 percent available 0.6 to 0.0 inches per foot depleted
Wet, forms a ball, uneven medium to heavy soil/water coating on fingers,
ribbons easily between thumb and forefinger.

100 percent available 0.0 inches per foot depleted (field capacity)
Wet, forms a soft ball, free water soil surface after or shaking,
thick soil/water coating on fingers, slick and sticky.

Source: http://www.mt.nrcs.usda.gov/technical/ecs/agronomy/soilmoisture/clay.html

How much water is needed?

® Established plants use about 5 to 6 mm of water/day,
when soil temperature is in 20 to 25 C° range.

* At 5 mm water/day, in 1 week, plants use about
35 mm (~1.5") of water/week.

® At 30+ C°, peak water use is about 7+ mm of
water/day or about 50 mm (~2") of water/week.

e allocate/week??

Summary — Keep it Simple

* Water your vegetable gardens, landscaped areas and
lawns carefully!

* Soil testing can be useful to diagnose soil problems.

* Soil quality can be greatly improved with organic
amendments — using compost and mulches.

* Only apply the fertilizers or amendments that you
really need — at adequate rates:
— Remember the potential environmental
consequences of misapplication or over
application of amendments!

PLANT AVAILABLE WATER
-the amount of water between Field Capacity and Wilting Point
-is the water available to sustain plant growth

Water Holding Capacity

inches/foot millimetres/30 cm
Clay loam (Fine) 2.5" 60 mm
Loam (Medium) 2.0" 50 mm

inches/2 feet millimetres/30 cm
Clay loam (Fine) 5" 120 mm
Loam (Medium) 4" 100 mm

Managing Your Watering

* First eep in mind weekly plant water use and weekly

precipitation
— Estimate water needed:
— Plant water use of 1.5” — 0.5” of rain = water needed ~ 1.0”

Give watering priority to vegetable and flower gardens,
watering once/week or twice/week in very hot weather (>30 C).

Watering lawns: Once/week applying about 1.5".
— A good soaking once/week is much better that a small amount
applied daily

If possible — water in evening as temperatures cool down to
m e evaporation losses and improve water application
efficiency.

Questions?

Ross H. McKenzie
Twitter(X): @rossmckenze
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