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SOILS

WHAT IS SOILS?
Soil is the weathered top layer of the earth’s crust which is capable of supporting plant growth. Plants are rooted in soil from which they obtain nutrients. The soil therefore provides anchorage and nutrients for plant roots. Soil differs from the rock from which it is formed in that it has become weathered and broken into small grains or smaller and also because rock contains humus or organic matter. If you dig a hole in the ground, you will observe that the soil is made up of a series of horizontal layers which can be distinguished from one another on the basis of color. Other criteria such as degree of stoniness, extent of plant root concentration, soil structure and texture can be used to identify soil layers which are also called horizons.

Also, soil covers the earth surface that is, the top most layer of the earth crust on which plants grows. Soil as a natural body forms as a result of complex interaction of parent materials, climate, relief, biological organism and time. The main qualities of soil are its texture, degree of permeability, porosity and its period of time. The main forms of soil according to texture are clay, silt, sand and gravel but most soil is mixture of two or more of these. A good example is loamy soil which combines both sandy and clayey soil. Most of these soils contain hard layers of mineral deposits called hard pans which impede drainage. Hard pan occurs mainly in humid climatic regions.

The Composition of Soil

Soil is made up of five distinct components, namely: organic, inorganic, soil organisms, soil water and soil air

Organic Soil: This soil is made up of the remains of decayed plants and animals that form humus soil and provide essential nutrients for plants.

Inorganic Soil: This type of soil forms the greatest proportion of the solid materials which provide support and nutrient to the plants.

Soil Organisms: Soil organisms include rodents, earthworm and bacteria which are useful to plants and animals. Atimes, it may cause diseases to these plants and animals. 

Soil Water: Soil water contains about 25% of the total volume of soil which can be found between the pore spaces of the soil. The significant role of the soil water is that it helps to dissolve plants nutrients and aids plant growth.

Soil Air: Soil air contains almost the same proportional volume as that of soil and it can also be located between the soil particles. Soil air is important because it aids the respiration of soil organisms.  

Factors Influencing Soil Formation

Majorly, there are five factors that influence soil formation, these factors include the following: parent materials, climatic weathering, relief, biological organism and time.

Parent Materials: The chemical composition and mineral materials affect the type of soil which is formed. Parent materials may be quartz which gives rise to poor sandy soil.

Climatic Weathering: Rocks exposed to weather are broken down to form soils, mechanical and chemical weathering processes are involved. Leaching affects soil formation.

Relief: Relief affects soils formation, soils composition differ based on the prevailing relief in that environment. Mountain soil differs from those of lowlands, also along valley and side and hill side slopes. It can be observed that soils occurring near flat valley bottoms differ from those on the tops of the hills. Hill top soils are usually thin because of active soil erosion, the soil in the valley is thicker and heavier since the valley is more fertile for plant growth; also the soil in the valley also received eroded soil from the upland.
Biological Organism: Roots open up the soil for more aeration; plants die and add minerals to the soil. The plants’ bodies are changed or decomposed into soils. Soil organisms such as earthworm pass soil materials through their gullets. As the materials pass through the worm, they are ground and mixed up with organic matter from the worm. This soil is deposited as cast on the earth surface.

Time: Time is a passive factor of soil formation; the active ones are listed above (e.g. climate, parent materials, relief and biological organism). If a piece of rock is broken down and exposed to the factors above, over a long period of time, this rock over time will gradually become soil. 

Type of Soil

1. Sandy soil

2. Clay soil
3. Loamy soil
Sandy Soil: the grains of this type of soil are coarse, each measuring 0.02mm to 2mm in diameter; the soil is loose and structureless, because of the absence of colloids which bind the soil together. The pore space are very wide thereby allowing airs and to run through very quickly. Sandy soil are thus both porous and highly permeable, such soil is usually not good for farming because it is poor in plant nutrients.

Characteristics of Sandy Soil

1. Sandy soil is coarse and gritty

2. Sandy soil is not sticky when wet
3. Sandy soil has high percolation while capillarity is very low
4. Sandy soil is well aerated and cannot hold water
5. Sandy soil has large pore spaces

Clay Soil: this contain fine particles of less than 0.002mm in diameter, it has a good structural arrangement of soil particles tightly bound together by colloids. It contain tiny pore space, because the pore space is tiny they do not allow quick passage of water of water and chemical elements needed for plants growth. It is therefore water retentive or rater impermeable and difficult to cultivate especially when dry. Also plant roots may find it difficult to penetrate and water logging may occur in area of heavy rainfall. 

Characteristics of Clay Soil

1. Clay soil is lightly packed with little pore spaces
2. It is poorly aerated and can hold water
3. It is fined grained and smooth
4. It is sticky when wet and hard when dry
5. Percolation is slow but capillary is high
Loamy Soil: This combination of both sandy and clayey soil and therefore has intermediate properties. It has a mixture of coarse and fine particles with moderate pore space, it is also water retentive but it is not as liable to water logged as clayey soil. Hence, since it has properties of both sandy and clay soil, this type of soil is fertile and is the best type of soil for agriculture.

Characteristics of Loamy Soil

1. It contains a lot of organic matter

2. It is loose and moist in nature
3. It is well aerated and can hold water
4. It does not support erosion and water logging
Importance of Soil

1. Soil provide the only medium through which agriculture is practiced which subsequently provide food for man

2. Soil serves as a source of all minerals used by man
3. Soil provides habitat for some micro and macro organism
4. Soils serves as a sources of nutrient for plants growth and their continue existence
5. Soil are used for construction purposes, hence all construction activities are carried out on the soil for the benefit of man.
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