Soil-Net: Introduction to soils
Section I v v4 Soil under the microscope.doc
Most soils are derived from some form of rock or sediment parent material. (Show picture of a soil profile sitting on rock)The main exceptions to this are peat soils which are derived largely from plant remains (Picture of a peat soil from the Fens). Those soils derived from rock, mineral sediments and deposits left by the last Ice Age are composed largely of mineral particles which have become free after the breakdown of larger rock fragments. (Perhaps we could take a rock such as a sandstone and show how weathering makes it fall apart to produce a sandy soil). The mineral particles in soils come in a large variety of shapes and sizes. For purposes of classification and description there are normally four main classes of particle size, with all but one visible to the naked eye (NB. we need some clever ways of illustrating and comparing the particle sizes, perhaps using the microscope, perhaps using a recipe format with so much of this fraction, and so much of that one:

· rock fragments greater than 2mm in size (Picture of stone in a soil profile or individual stones that have been removed from the soil)
· sand sized particles, normally 0.05-2 mm in size (perhaps draw a comparison with the head of a pin)
· silt sized particle, normally 0.002-0.05 mm in size (can hardly see them with your eyes, need to use a microscope)
· clay particles, less than 0.002 mm,  and beyond the capacity of the naked eye to identify individual particles.(Show a diagramatic representation and/ or 
scanning electron presentation of layers of clay – but the challenge is to put over interesting pictures of the different particle sizes)
Soils vary greatly, both laterally and vertically, in terms of the proportions of these particles. Sandy soils have at least 70 percent of sand-sized grains whereas clay soils are dominantly of clay particles which make up over 60 percent of the mineral fraction. Because of the size of the particles that make up these soils they behave very differently. Sandy soils have a coarse feel to them, clay soils have a smooth, velvety feel, particularly when moist. Sandy soils tend to hold little moisture and tend to be droughty whereas clay soils hold lots of water some of which is available to plants.
The feel of a soil when it is rubbed with the fingers can give an idea of the texture of the soil, for example, sandy, silty, loamy (a mixture of sand, silt and clay) or clayey. The texture of the soil will vary from one soil type to another ( just as the texture of food varies from one item to another) and across the landscape, just as rocks do. The texture of the soil is used widely in the classification of soils.
The other main non-living solid component in soils is organic matter, formed by the decay of plant and animal remains which decompose and are incorporated into the soil. ( Show picture of leaf litter, and some of the soil below). Because the source of organic matter is usually surface related, i.e. much of the organic matter comes from falling leaves and other plant debris, most organic matter occurs in the top 20 cms of the soil profile. Under woodland and natural vegetation there is usually a decomposition sequence of organic matter passing from more or less undecomposed material at the surface becoming more and more decomposed with depth in the soil and often more mixed in with the mineral components of the soil. At the surface is the least decomposed part of the organic material and below with depth the organic matter loses its structure and becomes an amorphous component of the soil, without clear relationship to plant material. The organic fraction of the soil is arguably the most important soil fraction, since it holds moisture and is the source of many nutrients needed for the growing plants. A few soils in the world, the peat soils, consist entirely of organic material and have been derived usually from slow breakdown of organic remains, usually in wet conditions. The Fenlands of East Anglia are a good example of fertile peat soils. (Show two soil profiles one with a thin humus layer, the other a deep peat soil). Organic matter in most soils is linked with the clay fraction to form a clay humus complex. In soils cultivated for agriculture and horticulture, the organic and mineral components become intimately mixed together because of ploughing. Here the term topsoil is often used to describe this ploughed layer consisting of intimately mixed organic matter and clay fraction. In most cultivated fields the amount of organic matter in the topsoil is between 1 and 3%. This mixture of mineral and organic matter in topsoils is extremely important to farmers as it tends to hold moisture and nutrients for the crops that are to be grown in it.
There are three other components that make up the soil. We must not forget the living organisms that inhabit the soil. These are so important that we have a special topic feature on them. They are extremely important because of their numbers ( billions in just a tea spoon full of soil), the fact that they break down the organic remains, the dying vegetation, deposited on and in soils,  to release nutrients for the next generation of plants, and they also play a big part in creating the structure (architecture) of soils.
All soils contain pores (holes). These are vital for the movement of roots, water, air and organisms. All soils are composed of a mixture of particle sizes and these never fit together exactly. Always there will be pores between the particles and aggregates (Soil in some senses is like a sponge containing numerous holes in which the water can sit and through which air can circulate). Pore space can vary from a few percent to over 40 percent of the volume of the soil.
The final important part of the soil is the water that it contains. The soil acts as a reservoir for water and moderates the flow of water to lakes and rivers. The water that is held in the pores of the soil is vital in sustaining plant growth and the living soil organisms. At times it can fill the pores making the soil waterlogged but often it will drain through the soil and the pores will be only partially filled. The water that occurs in the pores will contain various nutrients in solution and as plants take up water so they will take in nutrients which are then a source of food for the plants. 
This balance between the soil mineral particles, organic matter, the living organisms in the soil, and the pores containing air and water is so important in maintaining the human population. It is important that all users of soils understand this relationship.

NB This is a difficult subject to put over in an interesting way. We need to devise methods of showing these components in an interesting way. There are many diagrams, and pictures taken under the microscope, which attempt to show these relationships, but I am not sure they work. Any ideas?
We should not lose sight of the idea of mixing different components and then seeing what type of soil results.
SUMMARY
Main points to be emphasised in text, illustrations, graphics and animation:
· The mineral components of the soil are

Stones

Sand grains

Silt grains

Clay particles

The relative sizes of these need to be put over to KS I. They are the ingredients and building blocks of most soils

· The other solid ingredient of soils is organic matter, which occurs mainly in topsoils. It can vary from recognisable plant remains through partly decomposed plant material through to black amorphous material without recognisable plant structure
· Soils contain pores which are formed because the components above do not fit perfectly together, because of the action of organisms moving through the soil, e.g earthworms and as a result of structure (aggregate) formation because aggregates do not fit tightly together

· Water is present in all soils, even the very dry ones. Some soils will be waterlogged e.g. after flooding when the larger pores are filled, some soils will be very droughty and contain little water in their pores and there will be all gradations between these situation. Some water is held very strongly by the clay particles and organic matter and is not available to plants
Key Topic Learning Point: “The Ingredients of Soil”
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