Soil-Net: Introduction to soils
Section I vi v1 Properties of soil.doc
Soils have many different properties which makes them versatile and valuable for a wide range of uses. For example, soil properties are responsible for the range of vegetation that we have and for the fact that we can grow particular crops to feed our population. 

In the previous section we have described how soils can be sandy in some areas and clayey in others. 
The texture of the soil, whether it is a sandy, clayey or loamy, has an important affect on how the soil behaves and on what management practices are needed to enable the soil to perform its many vital functions. We have described the components of soil texture in the previous section, namely sand, silt and clay particles and organic matter (Need to have some pictures of each of the individual grains and organic matter as these are the building blocks of soils). The amounts of each of these components in a particular soil plays a large part in the way it behaves and how it needs to be managed and what it can be used to grow. The properties of  sandy soils include many large pores, good drainage of water, a tendency to droughtiness because the water can drain rapidly away through the soil, and they are at risk of erosion from both wind and water. Clay soils by comparison have much smaller pores, drainage of water through the soil will be more impeded and so they can become waterlogged, and because they are cloddy when dry and sticky when moist they are more difficult to manage for agricultural production. Soil texture is thus an important property of a soil.
The components of the soil described above rarely occur as separate particles. Instead they are usually more or less loosely welded together into aggregates of particles. Thus rather than the soil  behaving as a set of individual particles there is usually a linking of different sized particles to form aggregates. This aggregation of the soil particles is termed soil structure. Soil structure is an important attribute of soils. Depending on soil texture, amounts of organic matter and land management, the soil structure will vary with depth and from soil to soil. The main types of soil structure are crumb, granular, blocky, platy, and columnar or prismatic. (These types of structure need to be illustrated, perhaps  with drawings or microscopic pictures combined with real life structural aggregates. It is an important concept but difficult to put over in an interesting way. Perhaps we just need to illustrate structure with about three different types). 
Organic matter plays an important part in topsoil structures and is a major factor in linking mineral particles together into crumbs or granules. These two types of structure are ideal for topsoils because they usually consist of a loose arrangement of mineral grains, organic matter and pore space. It is the type of structure that good farmers and gardeners will seek to achieve in preparing the soil for cultivation because it can hold water, but not too much, it has much air space and this helps the movement of water and nutrients to plants. Below the topsoil the soil structure normally becomes coarser because here there is less organic matter and fewer soil organisms. This is where the platy and blocky structures are often to be found. Here there are usually fewer large pores within the aggregates and the larger pores are usually between the aggregates. Here also roots tend to penetrate between the aggregates and depend on the adjacent soil mass for food and water.
Soil structure with its arrangement of pores and solid material is an important aspect of soils particularly when they are being used for cultivation. A few world soils will have layers that are structureless and some of these layers can be difficult for plant roots to penetrate. An ideal soil from a structure point of view will be one that has a granular or crumb topsoil with a fine blocky structure below. Unfortunately nature does not always provide this and, depending where you are in the world, you have to make do with the soils that are there for your use.

Soil water is essential for the survival and growth of plants and for the maintaining soil organisms. The extent to which soils are able to store water and the manner in which they do it is extremely important to plant and animal life. Soil occurs at the interface between water reaching the surface of the land through rain and snow and it passing out through the bottom of the soil on its way to lakes and rivers, and eventually the sea. The water holding capacity of the soil and the role soil plays in the distribution of water in the universe are among the most important soil properties. (Need to show how water enters the soil, how some is held in pores, how some passes through the profile into the rocks below.)
Soil water is held in the pores of soil with different degrees of strength depending on the size of pores and the amount of water. The availability of this held water is a crucial property of the soil. Here in the soil the water also holds a range of nutrients in solution which act as the food for plants and soil organisms.

In addition to the important physical properties of soils described above, there are also important chemical properties. The level of acidity or alkalinity of a soil is particularly important because most plants and soil organisms. The range of pH values in soils is usually between 3 and 8, with those soils with a pH 3-7 being in the acidic part of the range and those above 7 in the alkaline range. (We shall need a scale showing pH. Perhaps we could use the slide scale concept here also and see what happens when we slide the scale up through the pH range, corresponding to different soils and plant life. Also to put some non-soil parameters for contrast, e.g. vinegar). Soils in wet climates will usually be acid because they will have been subject to leaching of the salts from the soil to leave acid conditions. Soils formed in dry climates will often be alkaline, i.e. with a pH above 7. The pH of the soil is important in determining the type of vegetation that will grow in the soil  (give some examples) or organisms that will live in the soil (give some examples).
The pH of the soil is important in determining what will grow and where. It influences the availability of nutrients to plants and organisms. For most purposes a pH range of 
5.5 -7.5 is considered the ideal.
pH is an important concept but children without an interest in and knowledge of chemistry may be put off by it. We need to think how we can best portray it.

SUMMARY
Main points to be emphasised in KS I text, illustrations, graphics and animation:
· Soil has several important properties which determine for what the soil can be best used

· Texture is important because it affects the way soil is managed

· The proportions of different size particles make up the textural class of the soil

· Sandy soils are generally hungry and thirsty soils because they can be low in nutrients and they cannot hold much water

· Loamy soils are a mixture of sand, silt and clay particles and these are the easiest soils to manage because they do not have the extreme properties of sands or clays
· Clay soils can be good for crops because they hold nutrients and water but are difficult to manage because they are sticky when wet and crack when dry

· Soil structure is really the architecture of the soil. It is how the mass of soil is organised into blocks and aggregates separated by pore space. Structure is important in relation to how easily roots can pass through the soil and also the movement of water and air.
· Organic matter plays an important part in soil structure development. It is one of the main influences in good topsoil structure

· All soils hold water in readiness for its use by plants and animals. Soils vary in their waterholding capacity –sandy soils have a low waterholding capacity, clays a high one, with loams intermediate
· Soil pH is a measure of whether the soil is acid or alkaline. On the scale of 0-14, the pH of most soils will lie between 5 and 8. Degree of acidity or alkalinity will determine what will grow in the soil and what organisms will be present
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