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Topic 

Soil physical properties 

Soil texture 



Soil texture: definition 

Relative proportions of soil separates i.e. sand, silt and clay in the 
soil

A basic, hard to alter property

Soil separate USDA particle size range (mm)

Sand 0.05 - 2

Silt 0.002 – 0.05

Clay < 0.002



Soil separates
Sand Silt Clay

Size 0.05 – 2 mm 0.002 – 0.05 mm < 0.002 mm

Feel gritty smooth and silky Feels sticky

Pore size Large Smaller than 

sand

Very small

Water and

nutrient holding 

capacity

Less More than sand High but 

releasing 

capacity is less

Specific Surface 

Area

Low Large Tremendous 



Specific Surface Area

Ray R. Weil



Importance of specific surface area(SSA)

Small particles More SSA
More water holding 

capacity

Small particles More SSA
More nutrient holding 

capacity

More SSA
More area for 

weathering

More nutrient release by 

weathering

More SSA More ions in surface
More the soils stick together 

as aggregates

More SSA
More chances of 

microbial activity



Soil textural classes

Soil textural classes convey an idea of size distribution of particles 
and the general nature of their physical properties.

Depicted by using a textural triangle

12 textural classes



Textural triangle



30% clay, 20% silt, and 50% sand

How to use  soil texture triangle?







Determination of soil texture – feel method

UC Davis



• Feels gritty 

• Considered non-cohesive – does not stick 
together in a mass unless it is very wet

Sand



• Does not feel gritty

• Floury feel –smooth like silly putty

Silt



• Wet clay is very sticky and is plastic or it can
be molded readily into a shape or rod

• Easily formed into long ribbons

Clay



Determination of soil texture – laboratory 
analysis method

Ray R. Weil

Classical sedimentation method
soil dispersed using chemical agents and

allowed to sediment

“The bigger they are, the faster they

fall”
 Pipette and Hydrometer methods

Time consuming and inaccurate

Laser diffraction method
Fast and precise

However, greatly underestimates clay



LDPSA



Stokes’ Law



Importance of soil texture

Soil texture determines the water holding capacity of the soil

Impacts the soil aeration-well drained soil allows good aeration

Affects the degree to which the soil is susceptible to erosion

Affects the organic matter levels of the soil


