SOILS AND THE NATIVE FLORA

Introduction

The main factors affecting the type of flora in any part of the landscape and its distribution are the soils, the prevailing climate and the relief or topography. Although many plants can, in principal, tolerate a wide range of conditions, virtually all species will have a set of conditions that are ideal for their needs and beyond this set of ideal conditions the plants will struggle more to survive and compete against other plants that are more suited to the prevailing conditions. The main soil factors influencing the flora in any place are acidity or alkalinity and the degree of wetness There is a huge combination of soil/climate/ topographic conditions worldwide and this gives rise to a wondrous range of flora across the world.

The Main Soil Conditions and Factors Affecting Plant Type and Distribution 

There are a number of soil conditions and factors that affect which plants will grow where. The most important ones are as follows:
Nutrients: There are a number of nutrients essential for plant growth. These have been described in the section: Soils and health. There are the macronutrients that are needed in relatively large amounts and the micronutrients, including the trace elements, needed much smaller amounts. The nutrient supply in soils varies from one soil to another.  Depending on the nature of the parent rock, some soils will be more deficient in nutrients than others. Furthermore, in soils in high rainfall areas the nutrients tend to be leached out leaving soils capable of supporting only plants that can make do with relatively few nutrients Plant growth can be retarded by the low availability of one or more nutrients and this will affect their ability to compete with plants more suited to the conditions. In other situations, such as low rainfall areas there may be accumulations of salts, a superabundance of a particular element, for example sodium, and this again can be tolerated by only a small range of plants. 

Water supply: There are two situations in which soils can be affected by too much water, at least seasonally. Some low lying soils are subject to variable heights of water table and particularly in wet seasons the water table can rise into the upper parts of the soil which then becomes waterlogged. There are also many soils which are relatively impermeable, particularly those developed in clay strata. In the wet season these develop what is known as a perched water table, due to high rainfall but low permeability, i.e. rainfall reaches the soil faster than it can flow through it and it is held up in the soil. Oxygen supply is depleted in waterlogged soils and carbon dioxide concentrations increase. Under these conditions the waterlogged parts of the soil can accumulate potentially toxic amounts of substances such as aluminium, iron, manganese and sulphur. There are plants that have special techniques that enable them to exist in these situation and such plants will make up the flora of soils subject to waterlogging but most plants are not adapted to these conditions.(Needs pictures/diagrams of rooting in waterlogged soils).

Of course, there are also many areas of the world, particularly the arid zone, where there is a deficiency of water. Nutrients may be present in abundance but there is insufficient water for plants to survive but even here some plants are able to adapt to the conditions. Some species survive by developing a highly branched, near-surface rooting system

which intercepts the water on the few occasions that it rains. Other plants have long, deep-penetrating roots which reach down to deep water tables (( Desert conditions and the species present)
Acidity: Plants that can tolerate acid conditions are known as calcifuges.The major effects of soil acidity on plant life are twofold. In acid soils, i.e. those with a pH below 5.0, the availability of nutrients to plants can be restricted, particularly nutrients such as calcium, magnesium, potassium, phosphorus and boron, nitrogen, sulphur, copper and zinc. ( Needs a diagram showing the availability of nutrients with pH). Many plants find it difficult to exist at this low pH level because of the low level of availability. When acidity is coupled with poor drainage and periodic anaerobic conditions, some elements are most available, e.g. aluminium, iron and manganese, and may  be present in amounts that are toxic to plants, especially if the soil is waterlogged. High levels of exchangeable aluminium in these conditions has been shown to restrict root growth of some plants and hence their ability to compete with other more adaptable flora.  
The pH of the soil also influences the capacity of organisms to undertake their roles in breaking down organic remains and releasing nutrients for uptake by plants. Below pH5 the activity of both fungi and bacteria is reduced and the suite of fungi and hacteria more limited. In this situation the breakdown of organic matter is slower and therefore fewer nutrients become available to plants in more acid conditions

With less acidity many nutrients become more available and this suits a large number of plant species. The pH range 5.5-7.0 is the most suitable for most plants. 
.
Calcareous Soils: These are soils that occur on limestone, chalk and other deposits rich in calcium carbonate. The pH of the soil is usually above 7.0. Some species of plants, known as calcicoles are able to tolerate a high pH but they are usually species particularly adapted to high pH conditions. Although there can be nutrient deficiencies on calcareous soils, conditions are rarely toxic. A number of plants are well adapted to calcareous soils.
Saline Soils: Compared with calcareous soils, saline soils are much more restrictive with respect to plant growth and tolerance of species. Saline soils contain accumulations of salts including chlorides and sulphates of sodium, calcium and magnesium, the amounts of which are sufficient to affect plant growth. The pH of saline soils is usually above 8.5.

At this pH there can be deficiencies in copper, manganese, iron and zinc, which limit plant growth. Given the high pH and the deficiences which result, the range of species that can tolerate the saline conditions is very limited. 
Soils and Plant Communities In The United Kingdom
Most countries of the world because of their climate, relief, soils and the influence of man will have a distinctive natural vegetation which is a response to these factors. To illustrate how plant communities are a product of the interaction of these factors and what a large range of communities there are, a few examples are given for the United Kingdom.

Lowland Heaths
There are numerous examples of these in Southern England, generally formed under low rainfall (less than 600mm). The principal soil type is the humus-iron podzol formed mainly in sands and gravels. The soils are moderately strongly acid with a pH below 5.5.  The principal species present is heather (Calluna vulgaris) together with dwarf gorse (Ulex minor), bell heather (Erica tetralix), heath bedstraw (Galium saxatile), sheep’s sorrel ( Rumex acetosella), grasses such as Deschampsia flexuosa), and in some places bracken (Pteridium aquilinum) and common gorse (Ulex europaeus).
(Pictures here of a lowland podzol and of a lowland heathland)

Chalk grassland

This vegetation type is to be found in Eastern and Southern England on Chalk rocks. The soils are alkaline and can vary in thickness from a few centimetres to over 50 centimetres. The main soil types are rendzinas and brown calcareous earths. The dominant plants are sheep’s fescue) and red fescue (Festuca ovina) but these are often accompanied by numerous other species including cowslip (Primula veris), various Orchidacaea, wild thyme (Thymus drucei) timothy (Phleum pratense), salad burnet (Poterium sanguisorba), bird’s foot trefoil (Lotus corniculatus), and many others

(Pictures here of a rendzina/ brown calcareous soil and chalk grassland with its flora)
Acidic Grasslands

These occur in the northern and western parts of Britain on acidic rocks of the Scotland, the Lake District, Pennines and Wales. Under the high rainfall of these areas the soils have been strongly leached and hence the soils are low in calcium and acid. The dominant plant is common bent grass (Agrostis tenuis) but various other grasses may be present depending on the prevailing local climate and the degree to which the soil remains wet fro much of the year. Other grasses present may be Festuca ovina (sheep’s fescue, Molinia caerulea (purple moor-grass) and Nardus stricta (mat-grass). This type of grassland is used mainly for sheep grazing and this may well limits a wide variation in species as does the soil acidity. Many of the species are calcifuges reflecting the acid conditions.
(Pictures of acid brown earth and brown podzolic soil and grassland landscape)

High Moors
These are typical of northern Britain including the Scottish Uplands, Pennines, and the North York Moors. They are upland areas subject to high amounts of rainfall. Because of the high rainfall, the poorly drained soils and the cool climate the breakdown of plant remains is slow and varying thicknesses of peat have developed. This peat then acts as a sponge for incoming rainfall and the soils can be waterlogged for substantial periods of the year.There are several classes of moor depending on the climate-soil conditions. In some parts Eriophorum vaginatum (cotton grass), capable of existing in waterlogged acid soils low in oxygen is the dominant plant. Depending on the local soil conditions Vacinnium myrtillus (bilberry), Molinia coerulea (purple moor-grass) and Erica speices can be present. 
In other parts of the moors, often depending on topographic conditions, purple moor-grass (Molinia coerulea) and  mat grass (Nardus stricta) may become the dominant vegetation types. Given the variation in the landscape over the moors it is not surprising that there are a variety of soils and conditions to suit different types of vegetation.

(Picture of a peaty gleyed podzol and upland peat, together with a peat landscape)

Man-made landscapes

Most landscapes in the United Kingdom are now man-made and man has altered the vegetation pattern of the country very significantly in the last 500years. Thus there are very few truly natural landscapes left. Those that do provide a very interesting picture of the interaction between the soil as it occurs locally, the climate, relief and vegetation type. There is much to be learned from these natural sites and their soils.
