FUNDAMENTALS OF SOIL SCIENCE

3. SOIL TEXTURE AND STRUCTURE
A. SOIL TEXTURE
Is the proportion of sand, silt and clay that soil has.
A soil that contains a high percentage of sand is considered to be a course textured soil.

A soil that contains a high percentage of clay is considered to be a fine textured soil.
The soil separates

· Sand, sand particles range from 2.0 to 0.05 mm in diameter. And is:
· Very Fine sand, 0.05 to 0.10.

· Fine sand, 0.10 to 0.25.

· Medium sand, 0.25 to 0.50.

· Coarse sand, 0.50 to 1.0.

· Very coarse sand, 1.0 to 2.0.
· Silt, silt particles range from 0.05 to 0.002 mm in diameter. 

· Clay, clay is the smallest of the three soil separates with a diameter of less than 0.002 mm. 

· Coarse fragments, greater than 2.0 mm (gravel, cobbles, etc).
Particle size analyis
The relative proportions of the three main soil separates (sand, silt, and clay) determine the texture of a soil. 

Hydrometer method, in the hydrometer analysis, the hydrometer measures the density of a soil-water suspension. 
The Bouyoucos hydrometer is calibrated assuming a constant temperature of 20° centigrade. 

For each degree above 20° centigrade, add 0.4 to the hydrometer reading and for each degree below 20° centigrade, subtract 0.4. As soon as the stirring rod is removed, note the time to the nearest second. 

Carefully insert the hydrometer into the suspension so that it does not bob up and down and can be read in 40 seconds. 
To take the reading, determine the point where the surface of the suspension intersects the scale on the hydrometer. 
The scale on the hydrometer is calibrated in grams and measures the grams of soil that are still in suspension. 

If a soil sample was 100% sand, all of the soil particles would have settled out after 40 seconds and the hydrometer reading would be 0 for 0 grams of soil in suspension. 

If a soil sample was 100% clay, little, if any of the soil particles would settled out after 40 seconds and the hydrometer reading would be 50 for 50 grams of soil in suspension (remember, we used a 50 gram soil sample).
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Calculations
To calculate the percentage of sand in a soil sample.
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To calculate the grams of soil.
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To calculate the percentage of clay in a soil sample.
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To calculate the grams of clay.
Gr Clay= 8 Hour reading
To calculate the percentage of silt in a soil sample.

% Silt= 100%- % Sand - % Clay
To calculate the grams of silt.
Gr Silt= Gr Sand – Gr Clay
Soil textural classes

Once the percentages of sand, silt and clay have been determined, the soil can be placed in one of 12 major textural classes.
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The triangle relates the percentages of sand, silt, and clay to soil textural class. 

A soil that contains 50% sand, 30% silt, and 20% clay is a loam.
Determined texture by the field method
Field method, estimate by feel.
· Sand, is gritty.

· Silt, is smooth.

· Clay, is sticky.
b. soil structure
Texture is used in reference to the size of soil particles, whereas structure is used in reference to the arrangement of the soil particles. Sand, silt and clay particles are typically arranged into secondary particles called peds. The shape and size of the peds determine the soil’s structure.
Genesis and types of structure
Structured soils contain 5 major structure types:

· Granular, organic matter, A horizons. The granular structure has peds that have a spheroidal shape.
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· Platy, eluviation, E horizons. Platy structure is similar to a stack of plates or dishes. This structure interferes with root growth and the downward movement of water.
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· Blocky, clay, B horizons. There are two types of blocky structure, angular and subangular blocky.
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· Prismatic, illuviation, B horizons.
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· Single-grained, no structure, very sandy soils. Single grained structure can be found in beach sand or dune sand or any coarse textured soil where peds have not formed. C horizons.

· Massive, no structure, other soils. The massive type of soil structure is commonly associated with the parent material of loam or finer textured soils. C horizons.

Structure formation

For structureless soil to form a structured soil, a specific sequence of events must occur. 
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Cementing agents:





Cementing agents like microbial gum are important in creating water stable peds, particularly in surface soils. 

Water stable aggregates are very important in soil surfaces for two reasons: 

· Increased water movement into the soil due to the increase in large pore spaces.

· Decreased erosion because there is less runoff water from the soil surface.
c. Soil consistence
Consistence is the resistance of the soil to deformation or rupture.

Soil consistence terms

Consistence is described for 3 moisture levels:

· Wet soil, nonsticky, sticky, nonplastic, plastic.

· Moist soil, loose, friable, firm.

· Dry soil, loose, soft, hard.
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