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Soil formation-Fundamental and specific 

Soil forming factors 



Soil formation 

Soil formation is brought 
about by four basic 

pedogenic processes 

Additions 

Losses 

Transformations 

Translocations 

Ray R. Weil 



Additions 

Input of materials to the developing soil profiles from 
outside sources 
Rain adds water 

Dust adds minerals 

Animals add 

nutrients and 

organic matter 

Humans add fertilizers 

Evaporation of groundwater 
adds salts 

https://gardeningandhome.com/fallen-
leaves-garden-gold-not-enemy/ 



Losses 

Evaporation carries away water 

Erosion carries away soil particles 

Organic matter decomposes 

Nutrients and minerals leach 
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Carla staver © Frederick J. Weyerhaeuser 

/ WWF-Canon 



Transformations 

Process of modification and/or destruction of 
existing soil components 

Results in synthesis of new products 
Weathering synthesizes secondary minerals from 

primary 

Weathering alters size of minerals 

Dead leaves transform to humus 



Translocations 

Horizontal or vertical movement of materials 
Water translocated by gravity or capillary action 

Evaporation translocates salts to surface 

Organisms carry materials from one place to another 
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Podzolization 
 
It is a process of soil formation resulting in the formation of 
Podzols and Podzolic soils. 
 
In many respects, podzolization is the negative of 
calcification. The calcification process tends to 
concentrate calcium in the lower part of the B horizon, 
whereas podzolization leaches the entire solum of calcium 
carbonates. 
 
Apart from calcium, the other bases are also removed and 
the whole soil becomes distinctly 
acidic. In fact, the process is essentially one of acid leaching. 





Laterization 
The term laterite is derived from the word later meaning brick or tile 
and was originally applied to a group of high clay Indian soils found in 
Malabar hills of Kerala, Tamil Nadu, Karnataka and Maharashtra.  
 
It refers specifically to a particular cemented horizon in certain soils 
which when dried, become very hard, like a brick. Such soils (in 
tropics) when massively impregnated with sesquioxides (iron and 
aluminium oxides) to extent of 70 to 80 per cent of the total mass, are 
called laterites or latosols (Oxisols). The soil forming process is called 
Laterization or 
Latozation. 





Gleization 
 
The term glei is of Russian origin means blue, grey or green clay. The 
Gleization is a process of soil formation resulting in the development of 
a glei (or gley horizon) in the lower part of the soil profile above the 
parent material due to poor drainage condition (lack of oxygen) and 
where waterlogged conditions prevail. Such soils are called hydro 
orphic soils. The process is not particularly dependent on climate (high 
rainfall as in humid regions) but often 
on drainage conditions. 





Solodization or dealkalization 

























Organisms - vegetation 
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Topography 

Depressed areas experience high weathering 
 

South facing slopes tend to be warmer, hence more 

weathering 

 

Low lying arid areas have high salt buildup 



Parent materials 

Soils greatly resemble their parent material 

Eg: sandy soils often develop from granite or sandstone 

 

The mineralogical composition of parent materials 
influence the physical and chemical weathering. 



Types of parent materials 

Parent materials are classified based on their mode of 
placement in their current location 
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Types of parent material 

Colluvial parent 
material 

Ray R. 
Weil 
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Flood 

plains 
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Types of parent materials 

Glacial till 
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Loess 



Time 

Ray 

R.Weil 

Younger soils tend to have 

properties of their parent 
material 
 

As they age, they tend to 

change, sometimes, to a 

different soil type 



Summary of soil forming factors 

Monger and Bestelmyer (2006) 
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