
Soil Texture and Structure

Objectives:

· You will be able to use the proper procedures to collect a soil sample.

· You will be able to determine the texture of a soil sample by various methods.

· You will be able to compare the textures of soil samples taken from different areas.

· You will be able to explain how soil structure and texture affect land use.

Background Information:

Texture describes the proportions of mineral properties (sand, silt, and clay) in the soil.  Texture is an important physical property of the soil because it helps determine how fast water can be absorbed by the soil's surface - infiltration.  Texture also determines how fast it can drain through the soil - percolation.  In addition, texture determines the ability of the soil to hold water and make it available to plants.

In many soils, the mineral particles are glued together to form clumps.  The size and shape of these clumps are partly determined by the soil's texture.  These larger pieces of soil determine the soil's structure.  The structure of the soil is another characteristic that affects the speed of infiltration and percolation.  Other factors that affect the infiltration and percolation rate of the soils are the humus content and the amount of rock fragments in the soil.

Some soils with a large amount of clay or humus swell when they absorb water and shrink as they dry.  Movement occurs in soils with a high shrink-swell potential making these soils unstable.  This causes structures to shift and may result in cracked foundations, sidewalks, highways, or other structures that were not designed to withstand this stress.

It is important to know how fast water percolates through the soil when planning or designing drainage systems for septic tanks and other waste disposal systems.  In some places, a normal drain field for a septic system can only be installed if the percolation rate is between 6 and 90 minutes per inch (2.5 cm).

Water rapidly infiltrates and percolates through soils that contain a large amount of sand or rock fragments.  Waste water may reach the ground water without being properly filtered.  Infiltration and percolation are slow in soils with a large amount of clay.  In these soils the waste water may rise to the surface instead of filtering through the soil.

It is important to know the ability of the soil to hold water when planning which crops will be grown.  Some plants prefer a well-drained soil, while others need soil that holds more moisture.

Are planning to build a pond?  A pond will not hold water if there is too much sand or too little clay.  It is a good idea to check the soil type before the digging begins.  

Soil Structure:

The soil structure can best be determined when the soil sample is taken.  Structure refers to the visual appearance of the clumps of soil that are formed when small mineral particles are glued together.

Soils lacking clay or organic matter do not have a well developed structure.  Instead they will appear as powdery duct or pure sand.  Soils with too much clay form a hard compact mass when dry.  Both water and plant roots have difficulty penetrating through this soil.

Frequently soil that has been tilled will have a granular or crumb structure.  Other structures are often observed in the subsoil.  When collecting your sample, try to identify the soil structure.  If your sample is taken from a road cut, or if you dig a hole 2 to 3 feet (0.6-0.9 m) deep, you may observe more than one of the following structures.

	Soil Structure
	Description
	Size of Clumps

	Granular or Crumb
	small, more or less rounded clumps
	< 0.6 inches (1.5cm)

	Columnar or Prismatic
	vertical columns or prisms
	< 1-4 inches (2.5-10cm)

	Platy
	horizontal, plate like pieces
	--------

	Blocky
	irregular pieces with sharp corners and edges
	--------


Review Questions:

1.  Define the following terms:

Texture -
Infiltration -
Percolation -
Structure -
2.  List the four factors which affect the infiltration and percolation rate of soils.

3.  Identify the type of mineral particle which gives soils a high shrink-swell potential.

    What other type of material in the soil will also increase the shrink-swell potential?

4.  What percolation rate is necessary for a subsurface septic system drain field?

5.  Explain why it is important that the percolation rate of the drain field is not too slow?

6.  Why is it important to know the water-holding capacity of the soil?

7.  Why is it important to know the soil type before building a pond?

8.  The size of mineral particles in the soil determines the (structure/texture).  The shape

     of the clumps formed when the particles are glued together gives the soil 

     (structure/texture).  Choose the word in each pair that is the best answer.

9.  Identify the structure frequently seen in soil which has been tilled.

Data Tables:

School Soil

	Soil Height (mm)
	---------------------
	-----------------------

	
	Texture Measurement
	Texture Measurement

	Texture
	Height (mm)
	 Percent (%) 

	Sand
	
	

	Silt
	
	

	Clay
	
	

	Prediction by triangle
	
	---------------------

	Prediction by feel
	
	---------------------


 Home Soil

	Soil Height (mm)
	---------------------
	-----------------------

	
	Texture Measurement
	Texture Measurement

	Texture
	Height (mm)
	 Percent (%) 

	Sand
	
	

	Silt
	
	

	Clay
	
	

	Prediction by triangle
	
	-------------------------

	Prediction by feel
	
	-------------------------


Soil Texture Triangle
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