What is Soil? 

Soil is composed of materials in three states; solid, liquid and gaseous. The mineral matter of the soil is in the solid state. It is the result of years of weathering on parent rock. From the size of these rock particles we get the word texture. Descriptions of the texture (particle size) of a soil are most commonly referred to as coarse, medium, and fine. Have you ever noticed how large the particles in sand are? Sand has a coarse texture. Now think about how small the grains are in flour; that is an example of fine texture. With laboratory equipment we can measure the size of various soil particles. They are put into three size classifications: sand, silt, and clay.

Clay is the smallest of the soil particles. Through thousands of years of weathering, rock materials have been broken down to this very fine flour-like substance. The electrical charge and the small size of the particles give clay its sticky, gummy feel. If you've ever driven or walked on clay soil, you can certainly testify that it is slippery and sticky when wet. 

Silt is also finely ground mineral matter in the soil. Its size is between sand and clay. The textural feel of silt is more like clay than sand, but its particles are larger than that of clay.

Sand particles are much larger than clay or silt particles. The texture of sand can best be described as coarse. If you examine a soil by rubbing it between your fingers, the grit you feel is sand.

What’s sand, silt and clay have to do with growing plants? Well, none of these alone would be a good soil mixture. A combination of the three gives several advantages. The sand is the skeleton or backbone of the soil. The advantage of sand is that it holds the small particles (clay and silt) apart and allows movement of air and water. Clay is very important in that the particles are very small and the pores formed by these are small and will hold large amounts of water. The negative electrical charge of clay particles allows it to absorb positively charged fertilizer ions. Silt serves between sand and clay performing some of the functions of each.

Another solid portion of a soil is organic matter. Organic matter consists of both living and dead organisms. Insects, worms, fungi, bacteria, plant roots are all part of the living organic matter. The remains of any animal or plant life make up the dead organic matter. Dead organic matter might include pine bark, decaying insects, leaves or any other plant or animal life that is now decomposed or is in the process of decomposing. Organic matter assists in holding water and plant nutrients and provides air spaces.

The gaseous portion of a soil is air that supplies oxygen to the roots. Pore space is the space between the particles of soil. This pore space is either taken up by air (gaseous) or water which is the liquid portion of the soil. An important point here is that when we say water, we mean also the nutrients that are dissolved in the water. Remember, "all nutrients must be in liquid form to be absorbed by plants."

The proportion of these three (solids, gases, and liquids) in a soil is the key to a good growing media. The following diagrams will serve to illustrate this point. The most desirable proportion of the three components is:


              50% solid matter
25: air
25% water

Creating and keeping this proportion is a lot harder than it might sound. Some soils may yield 75: pore space while others contain almost none.

To discuss creating this proportion in the soil, we need to recall a term already discussed.

Texture - a judgment of the size of the soil particles.

In creating a desirable soil mix, we want a medium to coarse textured soil. The finer textures would be too compact giving a high proportion of water and low proportion of air. For example, imagine a soil with fine texture like flour. When wet, the particles would stick together tightly and exclude air.

Coarse textured soil would give more air space but less water since the large pores could not hold the water. For example, gravel is coarse textured. Can you imagine trying to supply a plant's roots grown in gravel with enough water? Almost impossible without flooding, isn't it?
