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Materials, and Soil 

Chemistry



Outline:
Soil Sampling and Web Soil Survey

Soil Profiles of Tompkins County

Soil Materials: Sand, Silt, and Clay à Texture

Soil Structure

Clays

Soil Chemistry Basics: Nutrients, pH and CEC 

Activity: Mineral ID, Hand Texturing, and Soil pH



Soil Sampling

• Poor Sample = Poor Soil Test 
Data, Poor Repeatibility

• Randomly sample different 
locations in the field you are 
sampling

• Represent 0-6” equally

• Use push probe or 
trowel/rectangular shovel

• Mix the soils from all the 
different soil sampling 
locations within that target 
area.



Youth Farm Project

Elevation: 1300ft



Ellis Hollow Channery Silt Loam @ Elevation: 1300ft
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Soil Horizons



Soil Horizons: Honeoye
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Soil Monoliths of Tompkins County: Glacial Till



Soil Monoliths of Tompkins County: Lacustrian



Mineral Fraction of Soil

•Particle Size: Sand, Silt, and Clay
•Sand: 2mm-.05mm
•Silt: .05mm-.002mm
•Clay: <.002mm

•It’s all about Surface Area!

•Chemistry of Mineral Fraction: Elemental 
Composition of the Crust: Silicon, Aluminum, 
Iron, Calcium, Sodium, Potassium, 
Magnesium, also Phosphorus

•Mineralogy:
•Sand: Primary Minerals
•Clay: Secondary Minerals



Mineral Fraction of Soil

•Texture: the proportion of sand, silt, and 
clay 

•Macropores: pores in between sand 
particles

•Micropores: pores between silt and clay 
particles

•Capillary Action, Adhesion, and Cohesion

•Micropores: hold water well (+), water 
drains more slowly, restrict aeration (-)

•Macropores: hold water poorly (-), water 
drains rapidly, improve aeration (+)

University	of	Nebraska

Magdoff,	and	Van	Es,	2009



Mineral Fraction of Soil



Hand Texturing Soil

Magdoff,	and	Van	Es,	2009



Soil Structure

•Soils Have Structure:

•Single Grained: Stucture-less

•Granular: Surface soil structure 
(Biologically Mediated)

•Blocky: Subsoil structure 
(Physically Mediated)

•Platy: Compacted soil structure



Soil Structure: Aggregation

•Aggregates: “assemblages of mineral 
particles and organic material”

•Macroaggregates: .25mm-10mm

•Roots, hyphae, activity of earthworms, and 
sticky byproducts of plant and microbial life 
are responsible for creating stable aggregates 
in the surface soil

Tisdale	and	Oades,	1982

AMF	fungal	hyphae	that	is	entangled	with	soil	
aggregates.		Miller	and	Jastrow,	2000



Improving Aggregation of the Soil

Brady	and	Weil,	2008

•Why is aggregation of the soil so important?


