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Introduction
Of all the uses of the soil to produce plants, the use for gardening is the most intensive and the one that has required humans to alter the natural soil more to lead to an environment well suited to the flowers and vegetable that are to be grown. By comparison there has been very little interference by man is changing the soil for plants in natural and semi-natural habitats. In the case of the large forested areas of the world there has generally been limited alteration of the soil coil conditions by man. In the farming situation, certainly in many areas the farmer spends much time in preparing the right conditions for his crops. But it is in the garden that most has been done to prepare the ideal conditions for the vegetables or flowers to be grown.(Pictures of the four types of land use?)
Most gardeners have inherited the soils on which they garden as part of their house and property purchase and the quality of the soil has usually played a smaller part in the reasons for purchase than the house itself. It would be wonderful if all gardeners had perfect soil but this is rarely the case and it becomes part of the challenge of gardening to ‘grow the soil to grow the flowers and vegetables’. Thus of all our soils garden soils are the most changed compared to what they would have been in nature.
Important Basics
Texture: The texture of the soil that occurs in the garden is important because it affects the workability of the soil, the capacity of the soil to hold moisture, the rooting potential of the soil and its ability to hold and deliver nutrients for the plant.

Sandy soils, also called light soils, contain a high percentage of sand-sized particles (50µm-2 mm in size). These give rise to a coarse texture. They have the advantage of being easier to work, ie. to dig, and prepare a non-cloddy seed bed. They also warm more quickly in the spring and they usually.drain well. The problems with the soils of this texture is that they are hungry soils – they cannot hold nutrients for long- and they drain so easily that they are also thirsty soils. They lack the ability to store water and thus will require topping up with water at regular intervals. Nutrients tend to wash out of the soil and these will need to be replaced by regular fertililiser additions.They also tend to be lower in organic matter than the heavier textured soils.

Clayey soils, composed dominantly of very tiny sub-microscopic particles, are heavy soils. They contain upwards of 40 per cent clay. Their biggest drawback is that they hold a great deal of water in the wet seasons, at times producing anaerobic conditions, and shrink and crack in the dry seasons. Clay soils also tend to cold soils particularly in autumn and winter and spring.  It is very difficult to produce a good tilth in them and they are difficult soils to work.. They do have the advantage that they hold onto nutrients better than most soils and are not as droughty as most soils of coarser texture.

Silty soils are intermediate in texture between sandy and clayey soils, being composed of mainly silt sized particles (2µm and 50µm). They are relatively easy soils to work and retain reasonable amounts of moisture. The main problem associated with them is that they can slake easily, particularly if organic matter levels are low, and may form a structure less cap on the soil surface, hindering replenishment of water.

Loamy soils are in many ways the ideal soils as they contain the good characteristics of the other textured soils without too many of the difficult characteristics. Texturally loamy soils have a mixture of sand, silt and clay particles without any dominating to an unwanted extent. Loamy soils are usually porous, able to hold moisture and nutrients and reasonably well drained.

Organic matter: Garden soils need to be well supplied with organic matter. Also known as humus, organic matter is the remains of plants that are in the process of decomposing. As leaves falling on the soil surface and dead roots begin to be decomposed by the myriad of soil organisms so organic matter is formed. Not only does the organic matter contain nutrient s for future growing plants but it has many other excellent characteristics to recommend it. It helps to form good soil structure, it improves the workability of soils, it improves the waterholding capacity of the coarser textured soils, as well as being a natural supply of nutrients. It can be used to alleviate some of the extremes in soils with a difficult texture. It is probably the most important component of soils and maintaining a good supply of organic matter in soils should be a gardeners’ top priority.
Acid or Alkaline Soil (pH)

Although much effort has been made to avoid soil jargon and difficult scientific concepts, pH is an essential concept in the study of soils so it is important to take a little time to explain. Basically it is a measure of how acid or how alkaline the soil is (compare in the kitchen, acids (e.g vinegar) and alkalis (e.g baking powder0 and appreciate that just as humans react to too much acidity or too much alkalinity, so do plants. The pH is a measure of acidity and alkalinity and just as we need to know the pH of many of our foods so plants also are affected by particular levels of acidity or alkalinity. Some plants grow well in acid conditions and would not be able to tolerate alkaline conditions and vice versa.
Show the pH scale here.

pH is measured on a scale from 0-14 but soils normally have a pH between 3.5 and 8.5.Up to pH 7.0 is acidic; between 7 and 14 is alkaline.  It is important to know the pH of garden soil so that plants appropriate to that level of acidity or alkalinity can be grown. The pH value will indicate what plants and what soil organisms will tolerate the soil conditions in a garden and also what nutrients in the soil will be available to the plants.
There are a range of techniques for pH measurement including those that can give rapid results while in the garden.

Improving Your Garden Soil

There are a number of ways to improve a garden soil, assuming it is not perfect already. You can seek to improve the organic matter content, the nutrient content, the pH, the drainage and the structure.

Creating a topsoil with adequate good quality organic matter should be a priority. A good source of organic matter is compost. Compost can consist of a whole range of vegetable matter including grass cuttings, dead leaves, dead flowers, remains from the kitchen preparation of vegetables, paper, straw and other organic materials. The compost should be kept in a compost bin or in a fenced off area of the garden. During the production of the compost, it should be mixed and aerated as much as possible, watered from time to time, occasionally sprinkled small amounts of multi-purpose fertiliser.  Once the organic remains are well composted, the compost should be spread onto the surface of the garden and preferably mixed with the underlying 30 centimetres of topsoil. As soon as the opportunity arises it should be dug into the top 30 centimetres of the soil. This helps to provide nutrients for the plants, improves soil structure and drainage and generally improves the workability of the soil. It is a ‘must do’ for any serious gardener.
Farmyard manure, where accessible, can be used as a substitute for compost and can be used to create good quality, nutritious topsoils.

All gardeners should know the pH of the garden soils with which they are dealing and the pH requirements of the plants which are to be grown. There are well established ranges of pH that can be tolerated by both flowers and vegetables. It is important that the gardener matches the plants’ requirements to the pH of the soil. Failure to do this will lead to poor yields of vegetables and poor quality flowering plants. It is possible for the gardener to change the pH of his soil. Adding lime will increase the pH of acid soils; the creation of more acidic conditions, i.e. to decrease the pH, is more difficult but can be achieved with the application soil sulphur, iron or aluminium sulphates, acidic organic remains or acidic fertilisers.
Because gardening generally involves the removal of crops, whether they be flowers or vegetables, it leads to the gradual decline in the amount of soil nutrients. For this reason

it is important to maintain the level or even improve the level of nutrients in the soil. This is now normally achieved by the use of appropriate fertilisers. Plants need some thirteen main nutrients, as well as others in very small amounts and thus maintaining a sufficient supply of all these can be a tricky business. However, in most gardens three are particularly important: nitrogen, phosphorus and potassium. Nitrogen is important for growth of leaves and stems, phosphorus for root growth and potassium for flower and fruit production. Adequate levels of these need to maintained. This can be done by using selected mineral fertilisers which contain these nutrients. Farmyard manure can also be used as a source of nutrients but it is less specific that the recommended doses of mineral fertilisers.
Gardens with clay or heavy loam soils may well suffer from poor drainage, particularly in higher rainfall areas. Most plants find it difficult to tolerate standing water and very wet conditions because they need oxygen. It is important in soils with this texture to keep particularly the surface horizons well aerated. This may involve creating vertical drainage channels with a fork or other more mechanical means. Keeping organic matter levels at a reasonably high level also helps to improve drainage.
What flower or vegetable for what type of soil

Because gardening has such a long history much is known about what flower or vegetable will grow in what type of soil. Thus in many gardening books there are lists of plant most suited to:

Sandy soils

Clayey soil

Loamy soils

Peat soils

Acid soils

Chalky soils.
There is thus a great deal of information enabling one to improve ones garden soils and to match flower or vegetable production to the soils available. Garden plots, therefore, however small, can be the source of much pleasure – pleasure that can be increased by knowing more about your soils and how they should be best managed.
SUMMARY
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