AT/ N YIRS, Y R VAT

ks

\;.u‘ Ko e O fom

. 36' 1]

ks



Human society
Past < > Future generations

© 4mhmwmhmmmwpmwm ©

(@)}
=
A >
Q > =
. 2 o = = = = ‘
o = e = o v o e
(@) = <) > > ot
- = = (= ) = @) ©
(W] o} ° ! 0
z © ) o o
£y | @ O
_ , O
- - ®_ »ille D = pl. it Y ¢ y ¢ »
Soils

Microscopic scale «<—> Ecosystem scale «<—> Global scale

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






Soil From Rocks

A Where does Soil Come From?
A Soil is every where !
A But how does it develop?

A What causes one soil to be
productive and another to be
poor?

A What are the rocks doing in
this soil?
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PROSES PEMBENTUKAN TANAH
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REMOVAL

materials removed by wind erosion
material removed by water erosion

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

A uptake of nutrients from the soil by
plants

e S L e T A carbon dioxide gas produced by plant
L e = T T e root, microbial and faunal respiration
; b T | A other gases such as nitric oxide, nitrous

oxide and nitrogen produced by
denitrifying bacteria

A other gases such as methane which are
produced under anaerobic conditions
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MIXING

A soil animals
A tree fall and gravity

A shrinking and swelling
due to water content
changes

A freezing and thawing




TRANSLOCATION

A Translocation of materials
within the soll profile is
primarily due to gradients in
water potential and chemical
concentrations within the soill
pores.

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

A Biological activity may cause
gradient in the chemical
composition of the water and
air-filled pores of the soil.
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A Soil components are
transformed by chemical and
biological reaction.

A Organic compounds decay,
some minerals dissolve, othel
minerals precipitate.

A These transformation result
In the development of soll
structure, and In changes in
colour, relative to the parent
material.




Soil Horizon Forming Processes
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Soll Sequences

If the solls of a particular area have all of the-fmiming
factors in common, then the morphological, chemical,
physical, and mineralogical character of these soils should
be very similar.

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.

A series of solls having all soil forming factors in common
except topography, is said to form@posequenceof solls.

A lithosequenceof soils differs only in the sefibrming
factor of parent material.

A chronosequencef solls differs in age.

A climosequenceof solls differs in the climatic sddrming
factor

Abiosequencecontains solls that usually vary in the
vegetation present.



Parent material

ATheprimary material from which the soil
Isformed.

A Soil parent material is the material that
soll developsfrom, and may be rock that
has decomposedin place, or material
that hasbeen depositedby wind, water,
or ice.




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

° Thecharacterand chemicalcompositior
of the parent material playsan important
role In determining soil properties,
especially during the early stages of
development




Five basic typesf parent material:

1.
2.

Alluvium: Alluvial parent material Is transported and
depositedby water. o . _
Colluvium Colluvialmaterial is transported primarily by
gravity Thesedepositsare unconsolidateadebris found
on hillslopes,toeslopes,and at the baseof cliffs. Talusis
acommontype of colluvialdeposit _
Eolian(loess) Eolianmaterialis transportedby the wind.
Eolian material refers to material of all sizesthat iIs
capableof beingmovedby the wind. Loesgefersstrictly
to silt-sizedor smallermaterialthat is wind transported
Lacustrine and marine sediment3 hese sediments are
Parent materials carried by streams and deposited in
resh or salwater basins. The former are referred to a
acustrine deposits and the latter as marine deposits.
Residual materialsResidual parent materials are thos
that develop or weather in place from underlying
pedrock. These materials are not transported.
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A Soilsdevelopedon parentmaterialthat is
coarse (grained and composed of
minerals resistant to weathering are
likelyto exhibitcoarsegraintexture.

AFinegrain soil developwhere the parent
material 1s composed of unstable
mineralsthat readilyweather




AParent materials rich in soluble ions
calcium, magnesium, potassium, and
sodium,are easilydissolvedn water and
madeavailableto plants

ALimestoneand basalticlava both have a
high content of soluble bases and
producefertile soilin humidclimates




Alf parent materials are low in soluble
lons, water moving through the soll
removesthe basesand substitutesthem
with hydrogen ions making the soll
acidicand unsuitablefor agriculture

A Soilsdevelopedover sandstoneare low
In soluble basesand coarsein texture
whichfacilitatesleaching




AParent material influence on soil
propertiestends to decreasewith time
as It I1s altered and cllmate become<
more important.
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Original minera
CHEMICAL FORMULA

NAME

Quartz SIO,
Microcline KAISI,O4
Orthoclase KAISI,O4

Na-Plagioclase |NaAlSi,O,

Ca-Plagioclase |CaAlSi,O,

Muscovite KAISI,O,,

Biotite KAI(Mg-Fe),Si,0,, (OH),

Horneblende |Ca,Al,Mg,Fe;, Si,O (OH),

Augite Ca,(Al-Fe),(Mg-Fe),Si O 24




seconaary mineral

NAME CHEMICAL FORMULA
Calcite CaCo,

Dolomite CaMg(CO,),

Gypsum CaS0O,-2H,0

Apatite Ca,(PO,),- (CI, F)
Limonite Fe,-O,-3H,0

Hematite Fe, O,

Gibbsite Al,-O,-3H,0

Clay Minerals |Al silicates




