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Understanding Soil Texture and Structure

MAIN IDEA: What is meant by soil texture and soil structure, and why are they important? 

Texture of soil is determined by the size of soil particles. Many times you can feel those differences by rubbing soil between your thumb and fingers. Sand has larger particles and feels coarse. Clay has fine particles and feeds smooth. 

In most cases, a soil is made up of a combination of larger and smaller particles. The texture is then based upon the proportion of various particle sizes, such as sand, silt and clay, which are included in the mix. 

Soil particle sizes are usually grouped into four size classes. 

· Gravel particles are 2.0 mm or larger 

· Sand particles are 2.0 mm to .05 mm 

· Silt particles are .05 mm to .002 mm 

· Clay particles are .002 mm and smaller 

Notice that the largest sand particles are 1,000 times as large as the largest clay particles. It would require 40 large silt particles to equal one large sand particle. 

Classes of soil based on texture include: 

· Sandy soils contain 70 percent or more sand. 

· Silt soils contain 80 percent or more silt. 

· Clay soils contain 40 percent or more clay. 

· Loam soils contain an intermediate mixture of sand, silt and clay. 

WHY SOIL TEXTURE IS IMPORTANT 

Soil texture determines the soil's ability to hold nutrients, store water and provide for plant root growth and development. All of these are related to particle size. That's because particle size determines the total amount of particle surface area in a given volume of soil. 

Imagine filling a large cup with golf balls. It wouldn't take many. Fill another cup with marbles and a third with BB shot. If you then filled each one with water, which do you imagine would have the most surface area in contact with the water? The BB shot will easily win. The same is true with soil particles. 

The surface area of the particles in a soil is important in determining the water-holding capacity of the soil. Water in soil is held as a film on the surface of individual particles. Thus, the more surface, the more water and plant nutrients the soil is able to hold. The difference can be dramatic. 

A handful of sand may have the surface area of a ping-pong table, while the surface area of the same size handful of clay would be closer to a football field. At the same time, water can soak into sand very rapidly, while it soaks into clay very slowly. This is referred to as the "permeability" of the soil. Permeability is also important. It is the ease with which gases, liquids or plant roots can penetrate or pass through the soil. 

· Clay soils tend to have a high ability to hold water and nutrients; however, they are very low in permeability. 

· Sandy soils tend to be very low in ability to hold nutrients; however, they are very high in permeability. 

· Silty soils are moderate in both ability to hold nutrients and permeability. 

WHY SOIL STRUCTURE IS IMPORTANT 

Soil structure is defined as the arrangement of soil particles into aggregates, also called peds. Soil gets structure when soil particles are cemented together by some natural cementing agent such as clay, organic matter or iron and aluminum oxides. 

Soil aggregates that occur naturally in soil are called peds, while clumps of soil caused by tillage are called clods. Some peds are quite large. They range in size from as small as a large grain of sand to several inches in size. 

Space between clay particles is tiny, because the particles are so small. Because of this, clay is sometimes called a "tight" soil which lacks permeability. Drainage is poor. However, spaces between the peds may be large, which greatly improves a tight soil such as clay for plant growth. Good structure improves air and water movement and makes it easier for roots to grow. The spaces between the peds also improves the water-holding capacity. 

COLOR AND SMELL 

You can learn a lot about a soil by the way it looks and how it smells. 

Black to brown soil: 

Black to brown soils get their color from organic matter or from dark parent materials. You can learn more about their history from their smell. 

· Organic soils are often produced by waterlogged conditions, such as a lowland or marsh. These soils have a sour, oily smell. 

· Organic matter can also be high in well-aerated soil. These soils have the earthy smell of good soil. 

· Soil from dark parent material often has a faint chalky odor. 

White to light gray soil: 

White to light gray color may indicate a soil that has been leached, removing chemicals and organic matter. Often these are sandy soils. White color also may be due to accumulations of lime, gypsum or other salts. 

Yellow to red soil: 

Yellow to red soils, often seen in warmer climates, get their color from iron oxide. This is the same compound found on rusty metal. The red color indicates good drainage because air with oxygen is required to form the oxide. Yellow is from an iron oxide that includes some water, producing the mineral limonite. Yellow means the soil is slightly less well-drained than red soil. 

Bluish-gray soil: 

Bluish-gray color is produced by unoxidized iron and indicates a lack of oxygen in the soil. This often is the result of waterlogging caused by poor drainage. This condition is sometimes called "greying" of soil. 

Mottled soil: 

Mottled soils show patches of different colors, often including spots of rust, yellow and gray. This mottled condition suggests a soil that is waterlogged for part, but not all, of the year. 

SELECTING THE BEST SOILS 

You can observe the condition of a soil in a number of ways. Color and smell are obvious conditions you can observe by going out to a plowed or cultivated field. Texture and structure are a little more difficult to determine. 

Measuring soil texture: 

An accurate measurement of soil texture requires the use of a graduated cylinder. Dry soil is filtered down through several screens which sort the soil particles by size, taking out the sand first, followed by silt, and allowing the finest clay particles to settle to the bottom. 

You also can make an estimate of soil texture by kneading it in your hand and feeling it between your fingers. This is called the "ribbon test" or "feel method" of determining soil structure. 

Observing soil structure: 

Soil structure is more difficult to determine. It is best observed through a microscope. You also may be able to see the results of poor structure or good structure in a field. Rain soaks rapidly into soil with good structure and poorly into tight soil. Poor crop growth on end rows where there has been more tractor traffic is an indication of compaction, or a breakdown of soil structure. 

Ideal agricultural soil: 

The ideal soil for agricultural purposes contains 10 to 20 percent clay, 40 percent sand and 40 percent silt. This is called a loam soil. The color should be dark brown or black indicating a fair amount of organic matter produced under conditions of good aeration. It also should have a good open, granular or crumb structure that provides aeration and water-holding capacity. 

Source:  AgEdNet.Com – Natural Resources Systems Library

Understanding Soil Texture and Structure Reading Questions
 Directions:  Read the information about “Understanding Soil Texture and Structure.”  Answer the questions below on a separate sheet of paper using a complete sentence for each unless told otherwise in the question itself.
Each question is worth 7 points.  Answering on a separate page is worth 10 points.

1.  What is soil texture and what is it based on?
2. What is the difference between a sandy soil and a clay soil?

3. Why is soil texture important?
4. What does permeability mean?

5. Name at least two natural soil cementing agents. Complete sentence not needed for this one.
6. What is a clod?
7. Where are organic soils produced?
8. What does leaching mean?
9. Name a state where you might you find a yellow or red soil.  Why did you choose this state?

10. What are two ways to measure soil texture?
11. Describe loam soil.
12. Why after two weeks did you not have your “dirt” brought in?

