


Some ways in which soils support societal aims, now and into the future.
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Soil From Rocks

ÅWhere does Soil Come From?  

ÅSoil is every where !

ÅBut how does it develop?

ÅWhat causes one soil to be 
productive and another to be 
poor?

ÅWhat are the rocks doing in 
this soil?
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PROSES PEMBENTUKAN TANAH

ÅAddition(penambahan)

ÅRemoval(penghilangan)

ÅMixing(pencampuran)

ÅTranslocation(alih tempat)

ÅTransformation(alih rupa)



Åwater (from the surface, 
and by ground water 
discharge) 
Åsuspended and dissolved 

materials carried by water 
Åsolids transported by wind 
Ågases from the air 
Åenergy from the sun 
Åorganic carbon by plants in 

form of roots and root-
derived material 
Åorganic carbon by 

photoautotrophic bacteria 
Åorganic nitrogen by 

nitrogen-fixing bacteria 
Åplant and animal remains 

on and in the soil.

ADDITION



Å materials removed by wind erosion 

Å material removed by water erosion 

Å dissolved and suspended material may 
be leached out from the bottom of a soil 
profile 

Å uptake of nutrients from the soil by 
plants 

Å carbon dioxide gas produced by plant 
root, microbial and faunal respiration 

Å other gases such as nitric oxide, nitrous 
oxide and nitrogen produced by 
denitrifying bacteria 

Å other gases such as methane which are 
produced under anaerobic conditions

REMOVAL



Åsoil animals 
Åtree fall and gravity 
Åshrinking and swelling 

due to water content 
changes 
Åfreezing and thawing

MIXING



ÅTranslocation of materials 
within the soil profile is 
primarily due to gradients in 
water potential and chemical 
concentrations within the soil 
pores.

ÅSoluble minerals, colloidal 
material, organic compounds, 
and iron may move up or down 
the profile, between horizons, 
with water movement.

ÅBiological activity may cause 
gradient in the chemical 
composition of the water and 
air-filled pores of the soil.

TRANSLOCATION



ÅSoil components are 
transformed by chemical and 
biological reaction. 

ÅOrganic compounds decay, 
some minerals dissolve, other 
minerals precipitate. 

ÅThese transformation result 
in the development of soil 
structure, and in changes in 
colour, relative to the parent 
material.

TRANSFORMATION
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Soil Sequences
1. If the soils of a particular area have all of the soil-forming 

factors in common, then the morphological, chemical, 
physical, and mineralogical character of these soils should 
be very similar. 

2. If, however, the soils differ in one of the factors, it is clear 
that the effect of the factor on the formation of the soils can 
be studied. 

3. A series of soils having all soil forming factors in common 
except topography, is said to form a toposequenceof soils. 

4. A lithosequenceof soils differs only in the soil-forming 
factor of parent material. 

5. A chronosequenceof soils differs in age. 
6. A climosequenceof soils differs in the climatic soil-forming 

factor  
7. A biosequencecontains soils that usually vary in the 

vegetation present. 



ÅTheprimarymaterial from which the soil
is formed.

ÅSoilparent material is the material that
soil developsfrom, and maybe rock that
has decomposedin place, or material
that hasbeen depositedby wind, water,
or ice.

Parent material



ºSoil parent material could be: bedrock,
organicmaterial,an old soil surface,or a
deposit from water, wind, glaciers,
volcanoes,or material moving down a
slope.

ºThecharacterandchemicalcomposition
of the parentmaterialplaysan important
role in determining soil properties,
especially during the early stages of
development.



Five basic types of parent material: 
1. Alluvium: Alluvial parent material is transported and

depositedby water.
2. Colluvium: Colluvialmaterial is transportedprimarily by

gravity. Thesedepositsare unconsolidateddebris found
on hillslopes,toeslopes,andat the baseof cliffs. Talusis
a commontype of colluvialdeposit.

3. Eolian(loess): Eolianmaterialis transportedby the wind.
Eolian material refers to material of all sizes that is
capableof beingmovedby the wind. Loessrefersstrictly
to silt-sizedor smallermaterialthat iswind transported.

4. Lacustrine and marine sediments: These sediments are 
parent materials carried by streams and deposited in 
fresh or salt-water basins. The former are referred to as 
lacustrine deposits and the latter as marine deposits. 

5. Residual materials: Residual parent materials are those 
that develop or weather in place from underlying 
bedrock. These materials are not transported. 



ÅSoilsdevelopedon parentmaterialthat is
coarse grained and composed of
minerals resistant to weathering are
likelyto exhibitcoarsegraintexture.

ÅFinegrain soil developwhere the parent
material is composed of unstable
mineralsthat readilyweather.



ÅParent materials rich in soluble ions-
calcium, magnesium, potassium, and
sodium,are easilydissolvedin water and
madeavailableto plants.

ÅLimestoneand basalticlava both have a
high content of soluble bases and
producefertile soil in humidclimates.



ÅIf parent materials are low in soluble
ions, water moving through the soil
removesthe basesandsubstitutesthem
with hydrogen ions making the soil
acidicandunsuitablefor agriculture.

ÅSoilsdevelopedover sandstoneare low
in soluble basesand coarse in texture
whichfacilitatesleaching.



ÅParent material influence on soil
properties tends to decreasewith time
as it is altered and climate becomes
more important.



NAME
CHEMICAL FORMULA

Quartz SiO2

Microcline KAlSi3O8

Orthoclase KAlSi3O8

Na-Plagioclase NaAlSi3O8

Ca-Plagioclase CaAlSi3O8

Muscovite KAlSi3O10

Biotite KAl(Mg-Fe)3Si3O10 (OH)2

Horneblende Ca2Al2Mg2Fe3, Si6O (OH)2

Augite Ca2(Al-Fe)4(Mg-Fe)4Si6O 24

Original mineral



NAME CHEMICAL FORMULA

Calcite CaCo3

Dolomite CaMg(CO3)2

Gypsum CaSO4-2H20

Apatite Ca5(PO4)3 - (Cl, F)

Limonite Fe2-O3-3H20 

Hematite Fe2O3

Gibbsite Al2-O3-3H2O

Clay Minerals Al silicates

Secondary mineral


