
Factors Influencing Soil Formation 
Soil is constantly forming through a combination of physical, chemical, and biological processes. 
Five major factors influence how soil develops: climate, organisms, geomorphology (topography), 
geology (parent material), and time. These factors work together to determine the soil’s 
composition, structure, and fertility. 

 

 

1. Climate 

Climate is the most significant factor in soil 
formation because it influences both the rate 
and type of weathering. There are two key 
aspects of climate that affect soil formation: 

●​ Temperature: Warmer temperatures 
speed up chemical weathering, 
breaking down rocks more quickly. In 
hot, humid regions, soil forms rapidly 
because high temperatures promote 
both rock breakdown and the 
decomposition of organic material. In 
contrast, colder climates slow these 
processes, and in frozen 
environments like tundras, soil 
formation is extremely slow. 

●​ Precipitation (Rainfall & Moisture): 
Rainwater dissolves minerals from 
rocks in a process called leaching, 
which removes important nutrients 
from the soil. In very wet climates, 
excessive leaching can lead to 
nutrient-poor soils, whereas in dry 
regions, soil may accumulate salts 
because there is not enough water to 
wash them away. 

Together, temperature and moisture 
determine whether soils are rich and 
productive or dry and nutrient-deficient. 

2. Organisms (Biological Activity) 

Living organisms—plants, animals, fungi, and 
bacteria—play a crucial role in soil formation 
by contributing organic material and 
influencing the soil’s structure. 

●​ Plants: Roots penetrate the soil, 
breaking apart rocks and allowing 
water to enter, speeding up 
weathering. When plants shed leaves 
or die, their remains decompose, 
adding organic matter that enriches 
the soil and improves its ability to 
hold water and nutrients. 

●​ Animals (Earthworms, Insects, and 
Burrowing Mammals): Earthworms 
and other burrowing animals mix the 
soil, helping distribute nutrients and 
improving aeration. Their waste also 
contributes to the soil’s organic 
content. 

●​ Microorganisms (Bacteria & Fungi): 
These tiny organisms break down 
dead plant and animal material, 
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recycling nutrients back into the soil. 
Some bacteria, like nitrogen-fixing 
bacteria, help plants by converting 
nitrogen from the air into a form 
plants can use. 

The more biological activity in an area, the 
richer and more fertile the soil tends to be. 

3. Geomorphology (Topography & 
Landscape Features) 

The shape of the land influences how soil 
develops by affecting drainage, erosion, and 
exposure to the sun. 

●​ Slopes & Hillsides: On steep slopes, 
soil is often thin because gravity 
causes erosion to wash away material 
faster than new soil can form. 
Rainwater also runs off quickly, 
reducing the amount of water 
available for plants and slowing 
organic matter buildup. 

●​ Valleys & Flat Areas: In low-lying 
areas, water accumulates, making the 
soil wetter and often more fertile. 
However, if drainage is poor, 
waterlogging can occur, which may 
limit plant growth and slow 
decomposition. 

●​ Aspect (Direction a Slope Faces): In 
mountainous areas, slopes facing the 
sun tend to be warmer and drier, 
while those facing away are cooler 
and moister, affecting vegetation and 
soil development differently. 

Overall, landscape position determines how 
much soil is eroded, deposited, or enriched 
over time. 

4. Geology (Parent Material) 

The parent material is the rock or sediment 
from which soil forms. Different types of 
parent material influence soil properties 
such as texture, mineral content, and 
fertility. 

●​ Hard vs. Soft Rocks: Soft rocks (like 
limestone) weather more quickly than 
hard rocks (like granite), leading to 
faster soil formation. 

●​ Mineral Composition: Some rocks, 
like basalt, contain many nutrients 
and form fertile soils, while others, 
like quartz-rich sandstone, form 
nutrient-poor, sandy soils. 

●​ Transported vs. Residual Parent 
Material: In some cases, soil forms 
directly from underlying bedrock 
(residual soil). In other cases, soil is 
made from material carried by wind, 
water, or glaciers (transported soil), 
leading to variations in soil 
composition even in nearby locations. 

The type of parent material is important 
because it sets the foundation for the soil’s 
mineral content and texture. 

5. Time 

Soil formation is a slow process, taking 
hundreds to thousands of years. The longer 
soil has been developing, the more distinct 
its layers (or horizons) become. 

●​ Young Soils: In areas where new rock 
or sediment is exposed (such as 
volcanic eruptions or glacial retreat), 
soils are thin and lack well-developed 
layers. They may still resemble their 
parent material. 
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●​ Mature Soils: Over thousands of 
years, soils develop distinct layers due 
to weathering, leaching, and organic 
matter accumulation. Older soils tend 
to be more stable and have 
better-defined horizons. 

●​ Very Old Soils: In some regions, such 
as tropical areas with high rainfall, old 
soils can become heavily leached, 
losing many essential nutrients over 
time unless replenished by vegetation. 

Since soil formation is a continuous process, 
older soils often reflect a long history of 
environmental changes. 
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