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Most plants need soils in which to grow. Soils provide the medium in which plants are anchored, and from which they get their food and  water.  
Soil As A Support for Plants

Soils support the roots of plants and this enables the plants to be anchored. It may come as a surprise to learn the the root systems below ground in the soil are usually more extensive than the plant, itself above ground. The nature of the soil, including its texture, structure and nutrient supplying ability, affects the ability of plants to prospect it. Some plants send a deep taproot down into the soil which provides a strong anchor, in some cases several metres below the surface. Other plants develop a much more fibrous system through the development of lateral roots and root hairs, and in which no one root is more prominent than the others. Although these fibrous rooting systems are shallower, the fact that the roots prospect, grow through and are able to cling to aggregates and grains of soils, can lead to them being well anchored. In many soils roots may spread further underground  and occupy a larger surface area than the plant parts above the surface. The physical and chemical properties of the soil, e.g. permeability, acidity, play a major part in how roots can prospect the soil and have a healthy environment in which to grow (cf. environment of children growing up). (Show picture of plant with taproot, e.g. carrot, and one with fibrous root system, e.g. barley0 showing the different ways in which roots prospect the soil and are anchored.) Roots anchor the plant firmly in the soil and prevent it being blown over. Some trees, such as beech, are relatively shallow rooting and because of this and the huge size of the tree that can grow above the soil, it can be prone to windthrow. Other species of trees, such as oak, put down deeper roots, which makes the above ground part more stable. Show a picture of a fallen beech tree and how 200 years of growth can just topple overnight – the balance between above ground size and the rooting system that has developed below. Not only is the beech a fairly shallow rooter but the chalk subsoil, as with most geological rocks is a limited medium in which roots can prospect. One of the major factors in how well the soil can anchor plants is the depth and permeability of the soil, and the degree to which the soil environment is a satisfactory one for roots.

The Soil Water Supply To Plant Roots
The water in soil comes mainly from rainwater, snowmelt and in some situations from irrigation water where the farmer has applied water to crops. Once the water enters the soil some of it will drain straight through the soil but a proportion is retained in soil pores and on the surfaces of the mineral particles. Much of the water retained in the soil is available for plant roots to tap into and supply their host plant. (It might be useful to have a diagrammatic representation of water in the soil at various stages, i.e soon after rainfall, at field capacity and at the wilting point.)
It is the job of the plant root to prospect the soil and take up water which it then provides to the above surface growing plant. There is a thin film of water around soil particles and in soil pores.  Most of the absorption of soil water by the plant takes place near the growing tips of the root. Here also large numbers of root hairs are present and it is these that are able to prospect every nook and cranny in the soil in search of water. The water is then taken in by the root hairs and passes through tiny tubes in the root and shoots of the plant to supply the needs of the plant. Water will not move significantly to the roots and the only way that in which roots can reach more water is by growth. Hence the huge surface area and length of root hairs and the huge underground network of roots relative to the above ground size of the plant. In some plants the root hairs can amount to thousands of kilometres.
Soils Provide the Vital Nutrients for Plants
Together with its functions of support, anchorage and supplying water to plants, the soil is also vital for the plant’s food supply. Plants absorb essential nutrients from the soil. Soils contain a number of  macronutrients and micronutrients that are essential to plant growth and development. Macronutrients, so-called because they are needed in large quantities, include hydrogen, carbon, oxygen, nitrogen, calcium, magnesium, potassium and phosphorus. Micronutrients, that are needed by the plant in much smaller quantities, include iron, manganese, zinc, copper, boron, nickel, molybdenum and chlorine. Many of these components are present in rocks from which soils are derived and have become introduced into the soil as the rocks have broken down to produce soil. Others reach the soil though the breakdown of organic matter. 
In the soil environment, most of these nutrients are attached to the edges of particles to which they are bonded and others are in solution in the soil water. As roots prospect the soil and take in water so they also take in the nutrients which are then passed through the roots to the above ground parts of the plants, where in many cases the fruits to be harvested occur, e.g wheat, barley, oats, beans, peas. As well as plant roots and root hairs, in many soils there is also a beneficial association between fungi, termed mycorrhizae, and roots. The mycorrhizae take up nutrients, particularly phosphorus, from the soil and transport it to the root , thus supplementing the direct contact provided between root hairs and the soil water.
In natural situations, the nutrients present in the soil recirculate. As the plant, or parts of it, dies the plant material is broken down and the nutrients it contained taken into the soil to be recirculated. In the case of agriculture, where the crop, together with the nutrients it contains, is removed from the field, this important recycling of nutrients is not possible. In such cases it is necessary for the farmer to add extra nutrients in the form of fertiliser in order to maintain the productivity of the soils.
The soil is thus a critical factor in the nutrition of plants, providing the store of nutrients that can be tapped by the plant roots, thus ensuring a wonderful variety and productivity of plant life
Soils and Our Food Supply
Soils are cultivated worldwide to produce food for the world’s burgeoning population. Where possible the more fertile soils are used to produce the food. However this requires careful management of the soil to ensure that their are sufficient nutrients in the soil for the following year’s crops and that the crops have sufficient water. In most agricultural situations fertilisers consisting of key nutrients are added, often each year to maintain and improve yields. In addition, plants need and adequate supply of water from the soil. Particularly in the drier climates, it is necessary to irrigate the soil to ensure sufficient soil water supply for the growing crop. 
SUMMARY
Main points to be emphasised in KS I text, illustrations, graphics and animation:

Beneath our feet is a huge network of roots of plants which prospect the soil for water and food, thus enabling plants to grow, produce food and generally 
The water and nutrients in the soil are responsible for maintaining the growth of plants

The Key Points

· Soil provides an anchor for plants, including the largest trees. The plant roots prospect the soil to achieve this anchorage
· Depending on the plant, there is an enormous network of roots below ground, below each plant. The total length of roots below a plant can run into several kilometres
· Most plant roots are in the top half metre of the soil

· Most plants have thousands of root hairs whose responsibility it is to prospect for food and water for the plant

· The soil holds amounts of water that varies daily and seasonally. This water occurs around the edges of soil pores and around soil particles

· The soil provides most of the nutrients for plants. These nutrients are collected by the roots and root hairs and passed through the roots up to the growing plant above ground

· There are a number of major nutrients that the plant needs in large quantities and some micronutrients needed in smaller quantise. The soil makes most of these available to the plant via root hairs, roots and mycorrhizae

· Mycorrhiza is an important fungus that occurs in soils. It plays a very important part in the transfer of nutrients, particularly phosphorus, to plant root. It thus supplements that taken up directly by the root hairs
· Whereas in natural and semi-natural conditions the soil can supply the needs of plants for water and nutrients, in an agricultural situation where crops are being removed annually and there is less recycling, it is necessary the provide additional nutrients to the soil in the form of fertilisers. Also in drier climates, the soil may not have sufficient water for regular crops and may need the soil water supply replenishing by irrigation

· It is part of the magic of soils that in natural and semi-natural situations, e.g. non-farmed, soils can continue to support plant life, year after year after year, without any interference from man, so that each Spring new plant life springs up.
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