FUNDAMENTALS OF SOIL SCIENCE

2. SOIL AS A NATURAL BODY

A. THE PARENT MATERIAL OF SOILS
Soil formation, or the development of soils that are natural bodies, includes two broad processes. 

First is the formation of a parent material from which the soil evolves and, second, the evolution of soil layers. Approximately 99% of the world’s soils develop in mineral parent material that was or is derived from the weathering of bedrock, and the rest develop in organic materials derived from a plant growth.

Bedrock weathering and formation of parent material
The unconsolidated material in which soil profiles develop is called the parent material and soil profiles develop in parent material of both mineral and organic origin. 

Lets take a look at soil development from 2 different types of bedrock, sandstone and limestone, and soil development from the accumulation of organic debris at the bottom of a lake.
· Sandstone.
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30 cm of weakly cemented sandstone may weather in about 300 years. 

Since sandstone consists mainly of sand grains cemented together, 30 cm of soil is formed from the 30 cm of rock.

The C horizon is the unconsolidated parent material, and R horizon is the bedrock parent material. 

· Limestone.
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The weathering of limestone is a unique process and may take 100,000 years or more to produce 30 cm of soil.
In the weathering of limestone, soil develops from the insoluble impurities that remain after the calcium and magnesium carbonates have leached from the weathering environment.

Generally these impurities contain a fair amount of clay, which gives rise to soils which are fine textured.

b. soil formation
Soil is an unconsolidated mineral or organic matter on the surface of the earth which has been subjected to and influenced by genetic and environmental factors.

Soils vary spatially (from place to place), so there are many different soils, and vary temporally (through time), so there are many different uses.

Soil differs from parent material in physical, chemical, biological and morphological properties. In soil terminology, the layers are called horizons. Soil formation consists of the evolution of soils horizons. A vertical exposure of a soil consisting of the horizons is a soil profile.

Soil-forming processes
This soil has 4 horizons which have developed with time due to the processes that take place within the parent material. 

The four major processes that take place are: 

· Additions:

· Organic matter.

· Atmospheric deposition.

· Sediment.

· Transformations:

· Weathering of minerals.

· Translocations:

· Clay.

· Organic matter.

· Oxides.

· Losses:

· Leaching.

· Erosion (wind, water).

· Water by evapotranspiration.

· Nitrogen by denitrification.

In humid regions, parent materials that are commonly calcareous (high in calcium carbonate) tend to become acid with time due to the leaching or translocation of carbonates out of the soil profile. 
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(1) Calcareous. 

(2) Neutral/Calcareous. 

(3) Acid/Calcareous 

(4) Acid/Calcareous 

(5) Acid/Calcareous 

Formation of A and C horizons
A and C Horizon, the establishment of vegetation on this parent material is a step in the evolution of a soil profile. When a plant dies, organic matter is deposited on the soil surface and within the soil. 

With the aid of insects and microscopic soil organisms, the organic matter is decomposed and forms colloidal sized particles of humus.
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The surface layer of a soil that has an accumulation of organic matter and darkened color is called an A horizon. 

In terms of soil profile evolution, a soil with only A and C horizons (A/C soil) is considered a young soil.

Formation of B horizons

· Bw Horizon.
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Transformations in the subsoil, including changes in color and structure, result in the development of a Bw horizon. 

· Bt and E Horizons.
After several thousand years, colloids like clay and humus are translocated from the topsoil to the subsoil by the downward movement of water. 

The translocation of colloids from upper layers of the soil profile to lower layers is called eluviation and the area or zone in the soil profile in which the colloids have been removed is called the zone of eluviation. 

The deposition of colloids that have been eluviated from the upper part of the profile to a lower position in the profile is called illuviation and the area or zone in the soil profile in which eluviated colloids have been deposited is called the zone of illuviation.

The depth to which the colloids are moved and then deposited depends on the distance that the water travels and the texture of the soil.

The E is a horizon that develops below an A horizon. 
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Like the A horizon, the E is an eluvial horizon and typically has a higher concentration of sand and silt particles and less humus than the A horizon. The E horizon is generally gray in color.

The Bt horizon develops in loamy or fine textured soils after thousands of years of clay translocation from the upper soil layers (A and E horizons), into the B horizon.

· Bhs and E Horizons.
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As water moves downward through a coarse textured, dune sand profile, the colloidal sized particles of iron, and aluminum oxides, and humus are eluviated out of the A and E horizons and deposited in the B, creating a Bhs horizon.

Formation of O horizons
About 1% of the soils in the world developed in material of organic origin. These types of soils are called organic soils. 

Parent material for organic soils commonly comes from the filling in of a lake with organic matter. 

Since this environment tends to be low in oxygen, organic matter does not decompose and tends to accumulate at the bottom of the lake.
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A soil layer that is mainly organic material is called an O horizon.

c. soil as natural bodies
the soil-forming factors
The soil forming factors are:

· Parent material.

· Climate, contributes through temperature and precipitation components.
· Topography, reference to the general nature of the land surface.

· Time.

· Organisms:

· Plants.

· Animals.

· Man.
D. soil orders or classes of soils
· Gelisols, permafrost.
· Histosols, organic.
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· Inceptisols, intermediate.
· Alfisols, clay increase, fertile, loam.
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· Ultisols, oldest.
· Spodosols, sandy.
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· Mollisols, grasslands.
· Vertisols, high clays.
· Oxisols, extreme weathering, tropics.
· Aridisols, arid climates.
· Andisols, volcanic soils.
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