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Introduction to Soil Profile 

“Soil profile is defined as the vertical section of the soil from the ground surface downwards 
to where the soil meets the underlying rock.” It is the composition of different horizons in soil, 
from the surface vertically to where the land meets the rocks beneath.  

The uppermost layer is called soil. It is the first layer of Earth, which can be seen with our bare 
eyes. It is the most critical component of the growth of the plant. The soil consists of essential 
minerals. Soil is also important for agricultural purposes which are further required for food, 
clothing and shelter. Soil also provides shelter to small living organisms. Therefore, we can say 
that soil is an inseparable part of our lives.  

Soil Profile Definition 

A mixture of organic matter, gases, minerals, liquids and organisms together forms the soil and it 
supports life. The soil is the topmost layer of the earth’s crust mainly composed of organic 
minerals and rock particles that support life. A soil profile is a vertical cross-section of the soil, 
made of layers running parallel to the surface. These layers are known as soil horizons. They 
have different colours, textures and chemical compositions. 



 
Formation of Soil  
Soil is formed by the process of Weathering. Weathering is a phenomenon in which continuous 
physical and chemical breakdown of rocks takes place. This can be done by several agents such 
as wind, water or climate. The soil formed varies from one another because of the five major 
factors which are climate, parent rock, landscape, organisms and time.  

1. Parent Rock: Parent materials are those which bring forth the layers of soil. Since it is 
the foundational material, it influences the properties of the soil formed. For example, the 
parent rock of sandy soil is Lava Rock. This is why the sandy soil is in black colour.  

2. Climate: The amount of temperature and precipitation directly affect the rate of 
weathering of the parent rock. The soil that has more moisture will be highly weathered. 
More the moisture content, the more the movement of minerals in the soil. Warm 
temperatures also increase the amount of weathering.  

3. Time: Time plays an important factor in the formation of the soil. Soil takes thousands of 
years to form. The younger soil shares characteristics with the parent rock but with time, 
the soil ages and its properties differ from the parent rock. Therefore, with time, one type 
of soil can change to another.  

4. Landscape: The type of region where the soil grows also affects the type of soil. For 
example, water runs faster on the slope. Therefore, the amount of water present on the 
slope will be less than the amount of water present on the foot of the slope. This means 
the soil will be poor in the slopes and rich in the foot of the slope.  

5. Organisms: The organisms present in the soil also affect the nature of the soil. For 
instance, there are some organisms that help in the chemical reactions taking place inside 
the soil. This will directly lead to water infiltration.  

 

Layers of Soil 
The soil profile is composed of a series of horizons or layers of soil stacked one on top of the 
other. These layers or horizons are represented by letters O, A, E, C, B and R. 

The O-Horizon 
The O horizon is the upper layer of the topsoil which is mainly composed of organic materials 
such as dried leaves, grasses, dead leaves, small rocks, twigs, surface organisms, fallen trees, and 
other decomposed organic matter. This horizon of soil is often black brown or dark brown in 
colour and this is mainly because of the presence of organic content. 

The A-Horizon or Topsoil 
This layer is rich in organic material and is known as the humus layer. This layer consists of both 
organic matter and other decomposed materials. The topsoil is soft and porous to hold enough air 
and water. 
In this layer, the seed germination takes place and new roots are produced which grows into a 
new plant. This layer consists of microorganisms such as earthworms, fungi, bacteria, etc. 

https://byjus.com/biology/seed-germination/


The E-Horizon 
This layer is composed of nutrients leached from the O and A horizons. This layer is more 
common in forested areas and has lower clay content. 

The B-Horizon or Subsoil 
It is the subsurface horizon, present just below the topsoil and above the bedrock. It is 
comparatively harder and more compact than topsoil. It contains less humus, soluble minerals, 
and organic matter. It is a site of deposition of certain minerals and metal salts such as iron 
oxide. 
This layer holds more water than the topsoil and is lighter brown due to the presence of clay soil. 
The soil of horizon-A and horizon-B is often mixed while ploughing the fields. 

The C-Horizon or Saprolite 
This layer is devoid of any organic matter and is made up of broken bedrock. This layer is also 
known as saprolite. The geological material present in this zone is cemented. 

The R-Horizon 
It is a compacted and cemented layer. Different types of rocks such as granite, basalt and 
limestone are found here. 
 

Soil profile in different biomes 
The soil profile differs according to the biomes. The variations can occur in different aspects 
such as the depth of the soil, depth of the horizons, concentration of organic matter and minerals, 
amount of clay and colour. Now let’s check out the soil profile in different biomes like deserts, 
grasslands, tropical forests, and temperate forests. 

Desert soil 
O - horizon and humus are absent in the desert soil. Clay, sand, minerals and salts are present in 
the subsoil. 

Grassland soil 
In grassland soil, the O - horizon is well developed. Every year, a large amount of organic matter 
is added to the grassland soil. It also has a well developed A - horizon. Roots of the plants will 
form a tangled mass or sod by penetrating deep into the soil. This sod can prevent soil erosion 
and also hold the moisture in the soil. 

Tropical rainforest soil 
Due to leaching, the topsoil of the tropical forest is poor in mineral nutrients and very little 
humus is present. The O - horizon of this soil is thin, hence the litter does not stay for so long. 
Leaching makes the A - horizon more shallow and light pink in colour. The B - horizon of this 
soil is comparatively deep and the sublayers are not well differentiated. Dense clay mixed with 
iron - aluminium compounds are the components of a B - horizon. Rotting happens in the lower 
region of the soil profile. 

 



Temperate deciduous forest soil 
Due to slow decomposition of organic matter, there is a well developed O - horizon and it is dark 
brown in colour. Various types of mineral components are present in the topsoil. The A - horizon 
is dark in colour and deep. It is rich in humus. The B - horizon is rich in clay and has loam. The 
sublayers of B - horizon are well differentiated. Loam and silt is present in the upper layer of the 
B - horizon, but in the lower region it is full of dark-brown clay. The origin of oil in the 
temperate deciduous forest is glacial. 

 

 

Important Questions for Soil Profile 

• What is Soil? 
Soil is one of the most important naturally occurring resources. It is the natural habitat of plants 
and many microorganisms. It nourishes plants with water and essential nutrients hence enabling 
their growth. Soil is the most important raw material for agriculture. Agriculture provides food, 
clothing and shelter to all entities either directly or indirectly. Hence, soil is an inseparable part 
of our living. 

• What is Soil Profile? 
The soil profile is a vertical section of the soil that depicts all of its horizons. The soil profile 
extends from the soil surface to the rock material. 

• How is Soil Formed? 
Soil is mainly formed by the breakdown of bigger rocks into smaller and fine particles with the 
continuous action of wind, rain and other agents of natural force. It takes hundreds to thousands 
of years for the formation of soil. 



• What are the basic components of Soil? 
Air, water, minerals and other organic matter are the basic components of soil. 

• What is the importance of Soil Profile? 
The soil profile plays an important role in maintaining the fertility of the soil and the nutrition 
content in the soil. 
 

 


	Formation of Soil
	Layers of Soil
	The O-Horizon
	The A-Horizon or Topsoil
	The E-Horizon
	The B-Horizon or Subsoil
	The C-Horizon or Saprolite
	The R-Horizon

	Soil profile in different biomes
	Desert soil
	Grassland soil
	Tropical rainforest soil
	Temperate deciduous forest soil
	Important Questions for Soil Profile


