Soil Characteristics Topic 1

Plants need Light, Heat, Support, Water and Nutrients… the last 3 come from soil !

SOIL
· A naturally occurring mineral and/or organic material at least 10cm think and capable of supporting plant growth
· Part of environment
· Product of emvironment
· Productive resource
Made up of:
· Mineral material (Inorganic)
· Organic Material
· Pore Space(air or water filled)
Horizon Characteristics:
· horizon name
· thickness and depth
· colour
· texture
· structure
· consistence
· type of boundry
· pH
Thickness and Depth
· varying at each horizon
· can tell which type of soil it could be
· can identify what type of horizon
Colour
· organic matter content (dark if more OM)
· redox potential (red soils Iron in oxidized form) high oxygen levels
· reduced iron before oxidizes (blue/grey soil in reduced form) low Oxygen levels

Munsell Soil Colour Chart
· how we determine exact soil colours
· Hue top right corner
· Tables and Columns labeled by number
Texture
· Relative proportion of mineral particles of different size
· Sand 2.0-0.05 mm
· Silt 0.05-0.002 mm
· Clay <0.002 mm
Textural Triangle
· Diagram to determine % of each mineral particle
Structure
· Arrangement of individual soil particles into recognizable secondary structures (aggregates)
· Single grain (small grain)
· Granular (1-2 mm aggregates) 
· Blocky ( literally blocks)
· Columnar (vertical structure)
· Platy (slates)
· Massive (solid)
Texture vs Structure?
 The Building blocks vs. how the blocks build aggregates

Consistence
· How sticky when wet the soil is
· How firm or dry soil is
Horizon Boundry
· how variable boundry is & around the variable (how easy or hard to see change in layers)
Soil pH
· nature of the soil
· minerology
· high pH due to carbonates
· management also affects pH
Horizon Names
· Horizon A:
·  at or near surface
· eluviated
· have organic matter accumulation
· Horizon B:
· Subsurface horizon of accumulation
· Illuviated
· Horizon C:
· Relatively unaffected by pedological processes (salt, carbonates gleying, parent material)
· Has been the same since last glaciation
Organic Soil Horizons >17% organic carbon (30% org matter)
· LFH
· Forest humus layer, various stages of decomposition
· Of
· Largely fibric material, little change due to composition
· Om
· Largely mesic material intermediate stage of decomposition
· Oh
· Largely humic material, advanced stage of decomposition

Major Mineral Soil Horizons

Surface Horizons
· Ah: dark colored horizon enriched in org matter
· Ap: similar to Ah only subjected to cultivation
· Ae: a light colored horizon eluviated in clay Fe, Al or C
Subsurface Horizons
· Bf: enriched in Fe and Al
· Bt: enriched in clay
· Bn: enriched in Na
· Bm: horizon slightly altered by pedological processes
Others:
g- 	evidence of reduced conditions
k-	 Ca salts
s-	 horizon with soluble salts
ss- 	think sides, wedge shaped peds
v- 	vertical cracks
y- 	affected by cryoturbation
z-	 layer of permafrost

Waterloo Soil Series:
Luvisolic – Gray brown luvisol

Soil Formation and Classification- Topic 2

Processes Leading to Formation of Horizons
· Additions
· Losses
· Transfers
· Tranformations






Time
· progressive weathering (transformation)
Organisms
· Source of photosynthetic carbon (weathering)
· Influenced by topography, climate, geological materials
Climate:
· Temp, frost free period, precipitation
· Vegetation, biological activity
· Weathering, any chemical process affected
· Translocation, more rain, greater depths (longer growing season, more decomposition)
Topography
· Drainage, season average soil water content
· Erosion
· Translocation(moving water laterally across soil on top and within)
Parent Material
· Bedrock
· Weathering
· Glaciers and meltwater
· Moving, sorting, redepositing
· Implications
· Bedrock determine chemical composition of soils
· Glaciation determines texture

Classification of Rock
A. Igneous
	Acidic –  Intrusive	(granite, rhyolite)
			Extrusive

		Basic –   Intrusive	(gabbro, basalt)
			Extrusive 
B. Sedimentary 
Chemical Precipitates- limestone	(calcite, dolomite)		

Transported	- conglomerate		(gravel)
· Sandstone		(sand)
· Shale		(clay)

C. Metamorphic

Bedrock Geology (Parent Material) 

Glaciers: how do they move?
· Gravity
· Accumulation of pressure

Glacier Cross Section
· Ice melting faster than movement forward, retreats back onto “drumlin”

Esker
· water travelling through a cave (can upslide down river) deposits material as it travels
Misfit Stream
· small portion of water
Kame
· river on ice carries & dumps material in front of glacier results in large hill very pointy



Glacial Landforms
· Morainal
· End or recessional morains
· Ground morains
· Drumlins
· Glaciofluvial
· Outwash plains
· Spillways
· Interlobate morains and kames
· eskers
· Glaciolacustrine
· Deltas
· Lacustrine silt and clays

Soil Orders of Canada

Cryosolic
· Frozen, big chunks
· Takes time to form
· Northern Canada, frozen most of year
· Meters deep
· **Frozen top layer all year long**
Chernozem
· Grassland A horizon, vegetation
· Located southern canada
· Types:
· Light Brown: dry, less organic matter b/c of climate, less moisture, warm temp
· Black:	means dark A horizon
· ***Presence of Ap or Ah horizon **** dark horizon with org matter, or cultivation
Solenetzic
· subtle topography change, water from snow melting
· lateral water distribution
· location: low lying areas
· wet for long time
· grass land soil
· **presence of Bn or Bnt horizon**enriched in Na
Vertisolic
· none in Ontario, prairie soil, small area
· significant cracking
· **deep cracks** within 1m of surface
Organic
· 30cm deep, form in wet boggy areas
· no oxygen, no life inside
· takes time to occur
· ** presence of 60cm Om or 40cm Oh**


Regosolic
· river washes away soil and only A horizon present
· Mackenzie River
· Somewhere recently disturbed
· **lack of B horizon**
Brunisolic
· minimally developed B horizon
· whethered from Regosolic to Brunisolic
· **presence of Bm horizon**-minimal development, slightly altered
Luvisolic
· B horizon diagnostic
· **Clay involved**
· Located Northern Praries
· Limited mobility
· **Presence of Bt horizon**- enriched in clay
Podzolic
· igneous and metamorphic rock ontop
· movement of Fe, Al out of A horizon to B…illuviation of Fe
· Canadian Shield, northern Ontario
· Form in acidic parent materials
· ** presence of Bf Bhf or Bh at least 10cm thick**
Gleysolic
· wet most year
· Fe in reduced form, gives blue grey color
· “Glay”

Soil Physical Characteristics- Topic 3

Soil as a Rooting Medium
· root space
· amount of space- porosity
· size of pores
· continuity of soil material
· strength of soil material

Soil Physical Properities
· texture
· structure
· shrink- swell potential
· compressibility
· susceptibility to frost action

Determination of Texture
· Stokes Law
V = h/t = Kr2

Structure
· Drying and wetting
· Freezing and thawing
· Biological activity
- Characterization
· Particle density
· Bulk density
· Volume fraction of pores
· Pore size distribution and continuity

- Calculation bulk density
Ms- mass soil solids
Mw- mass of water
Ma- mass of air
Vb- bulk of total soil volume
Vs- volume of solids
Vp- volume of pores
Vw- volume water
Va- volume air 

Bulk Density BD= Ms/Vb		Partical Density PD= Ms/Vs

Factors Affecting BD and Pore Space Ratio
· Texture and structure
· Org matter content
· Water content
· Traffic 
· Tillage

Sand> Silt> Clay		in order of greater bulk density
Sand< silt< clay		in order of less pore space ratio

More Organic Matter on Non cultivated land, less bulk density on untouched land
Pore size distribution:
· Macropores >30 um
· Mesopores 0.2-30 um
· Micropores <0.2 um
Clays have more micropores than sands, sands have more macropores than clays

Trafficing: loss of macropores therefore increase bulk density

[bookmark: _GoBack]Compaction:
· Compacting the soil. Loss of macropores
Significance of Structure:
· Total volume and size of pores
· Ease of root penetration
· Ease of cultivation
· Erosion
High Bulk Density: short thicker roots

Low BD: long skinny roots

Practices that maintain soil structure:
· Reduce tillage and maintain increased crop residue on soil surface
· Practices that increase OC content
· Rotations
· Add manure
· Practices that reduce incidents of serious compaction
Organisms
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