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» Soil fexture is the relative
soll.

» The soll's coarseness or fineness

/
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» Wide range in size of particles from stones, to gravel, to sang
silf, and to very small clay parficles



» Diameters of individual soil particle

magnitude, from boulders (1 m) to sub microscopic cla
(<10-6 m). Scientists group these particles into soil separates

» Gravels, cobbles, boulders, and other coarse fragments
greater than 2 mm in diometer may affect the behaviour of
a soll, but they are not considered to be part of the fine
earth fraction to which the term soll texture properly applies.
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SOIL SEPARATES

Surface

Number of Area mn
Diameter. Diameter. Particles [ Gram.
Separate mim' mmb per Gram cm’
Very coarse sand 2.00-1.00 90 11 /
Coarse sand 1.00-0.50 2.00-0.20 720 23 '
Medium sand 0.50-0.25 5.700 45
Fine sand 0.25-0.10 0.20-0.02 46.000 01
Very fine sand 0.10-0.05 722.000 227
Silt 0.05-0.002 0.02-0.002 5.776.000 454
Clay Below 0.002 Below 0.002  90.260.853.000  8.000.000°

* United States Department of Agriculture System.



» Rounded or angular deg.
undergone.

» Coarse sand particles may e rock fragments containing severo
most sand grains consist of a single mineral, usually quartz (SiO2) or other pril
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silicate minerals.
» Plant nutrients: Few, the large particle size means that whatever nutrients are
present will not likely be released for plant uptake. well aerated and loose, by
also infertile and prone to drought /

> PoregTbeTween them are relatively large, cannot hold water against the Soll 6t
gravity

» Possess littfle capacity to hold water or nutrients and do not stick fogether info a
coherent mass

» Well aerated and loose, but also infertile and prone 1o drought



» Similar to sanc
so small as to be invisible to the unc

» Feeling gritty when rubbed between the fingers, silt feels st
flour.

» Relatively small size (and large surface areaq) of the particles allows /

weathering rapid enough to release significant amounts of plant nutrigfts

» The pores are much smaller (and much more numerous) than thosg/n
sand, so silt retains less drain through.

» Does not exhibit much stickiness or plasticity (malleability).
» Easily washed away by flowing water in a process called piping
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» A spoonful of clay may hayv

» Large adsorptive surface causes clay parficles to cohe
after drying

» When wet, clay exhibits high plasticity /

» Behave as colloids—if suspended in water they do not readily settle o

» Clay particles tend to be shaped like tiny flakes or flat platelets
» Movement of both water and airis very slow

» Soil properties such as shrink—swell behaviour, plasticity, watersholding
capacity, soil strength, and chemical adsorption depend oh the kind of
clay present as well as the amount



SOIL SEPARATES

\olume = 512 mm?
Mass = 1.3 g

8 mm

Specific surface area (mm?/g)
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. The curve (c) explains w early all of the
0.0001 0.001 0.0 0.1 10 adsorbing power, swelling, plasticity, heat
clay silk sand gravel of wetting, and othep$urface area—related
Particle size (width) of each cube (mm) properties are associated with the clay
fraction in mineral soils.
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Primary silicate
minerals

Secondary silicate General relationship b
minerals and kinds of minerals present.

* Quartz dominates the sand and coarse silt //
fractions. Primary silicates such as the feldsgafs,
hornblende, and micas are present in th -‘
and, in decreasing amounts, in the silt fygetio.

Relative distribution (%)
L
-

Secondary silicates dominate the 'y. Other
secondary minerals, such as the/gxides of iron
and aluminum, are prominengAin the fine silt and
coarse clay fractions.
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» Fine colloida
same weight of medium-sized sanac

1. capacity for holding water
2. capacity to retain nutrients
3. release of plant nutrients

4. particles to stick together
5. microbial reactions




2. Both gases and dissc
surfaces. The greater the surface areaq, the
other chemicals.

3. Weathering takes place at the surface of mineral particles, releasing constituent eleme
into the soil solution. The greater the surface areq, the greater the rate of release of plant
nutrients from weatherable minerals.

4. The surfaces of mineral particles often carry both negative and some positive
electromagnetic charges so that parficle surfaces and the water films between thgfn tehd
to attract each other. The greater the surface area, the greater the propensity fo oiI
particles to stick together in a coherent mass, or as discrete aggregates.

5. Microorganisms tend to grow on and colonize particle surfaces. For this ghd other reasons,
microbial reactions in soils are greatly affected by the specific surface gréa.



Silty clay
loam ¥
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GENERAL TERMS USeED TO DESCRIBE SOIL TEXTURE IN RELATION TO THE BAsIc SoIL TEXTURAL
CLAsS NAMES IN THE U.S. DEPARTMENT OF AGRICULTURE CLASSIFICATION SYSTEM

Basic soil textural class names

Very
Fine | fine Sandy Silty
Loamy | Sandy sandy | sandy Silt clay clay Clay | Sandy Silty

Sands sands loam loam?® | loam® Loam loam  Silt loam loam loam | clay clay

General texture terms

- Moderately i --- Moderately fine ---
coarse

Sandy soils

*Although not included as class names in Figure 4.13, these soils are usually treated separately because of their fine
sand content.

» The 14 textural classes named in form a graduated sequence from the sands, whic e Zoarse
in texture to the clays, which are fine.

» Sands and loamy sands are dominated by the properties of sand, for the sand separate
comprises at least /0% of the material by weight and less than 15% of the material is clay

» Clays, sandy clays, and silty clays are dominated by characteristics of clay

» Silts are dominated by the properties of silt. However, most soils are some type of loam.



. AABLE 9.3 PRINCIPAL TEXTURAL GROUPS

Textural group Sand Silt Clay
per cent ——— -
1. Sand 85-100 0-15 0-10
2. Loamy sand 70-90 0-30 0-15
3. Sandy loam 45-85 0-50 0-20
4. Sandy clay loam 45-80 0-28 20-35
5. Sandy clay 45-65 0-20 35-55
6. Clay 0-47 0-40 40-100
7. Sitclay - 0-20 40-60 40-60
8. Clay loam 20-45 15-53 27-40
9. Silty clay loam 0-20 40-73 27-40
10. Loam 23-52 28-50 T
11. Silt loam 0-50 50-87 3

12. Silt
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0.02 .05

Particle diameter (mm, log scale)

Particle-size distribution in three soils varying widely in their textures. Note that'there is a gradual
transition in the particle-size distribution in each of these soils.



» does No
amounts

» Relatively small percentage of clay is required fo engenc
properties in a saoll

» Small amounts of sand and silt have a lesser influence on how o
soll behaves

» A loam in which sand is dominant is classified as a sandy loary

» In the same way, some soils are classed as silt loams, silty clé
loams, sandy clay loams, and clay loams

» A clay loam may have as little as 26% clay, but to quality as sandy
loam or silt loam, a soil must have at least 45% sand .or 50% silt,
respectively.
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larger than sa

» Coarse fragments that range from 2 1o
their greatest diameter are termed gravel or pebbles

» those ranging from 75 to 250 mm are called cobbles(i/

round) or channers (if flat)

» Those more than 250 mm across are called stones
boulders

» A gravelly, fine sandy loam is an example of
modified textural class.



» If asoilis aloam, and feels very ¢

» Smooth-feeling loams are high in silt content and are ca
loams. If the sample is infermediate, it is called a loam. The same

applies to the clay loams and clays.
» Sands are loose and incoherent and do not form riblbons.

Determination of texture by the field
method. Loam soil on left forms a good
cast when moist. Clay loam in center
forms a ribbon that breaks somewhat
easily. Clay on the right forms a long
fexible ribbon.




TA 9 " RECOMMENDED CROPS ACCORDING TO SOIL TEXTURE
N soil

Basic soil Recommended crops
textural textural
groups classes
Fine textured Clay,silty-clay rice,wheat, sorghum, gram,
soils sandy-clay, tobacco, arhar, cotton,
clay-loam, sugar-beet, linseed, ragi,
Sandy clay, loam black gram, banana.
Medium text- Loam, silt loam, wheat, sorghum, barely,
ured soils silt maize, cotton, soybean, lucern,
sugarcane, potato, millets, safflower,
peas lentil, arhar, green gram, black
gram, cowpea, jute, sunhemp, oat,
berseem, citrus, grape, guava,
pomegranate, sapota, papaya etc.
Coarse text- Sandy loam, maize, bajra, groundnut,
ured soil Loamy sand,

grape , pomegranate, coconut

sesamum, sugarbeet, potato,
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