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SOIL

Soilreferstothetopmostmaterialontheearth’ssurfaceandconstitutestheoutermostlayerof

theearth’scrust.Itismadeupofweatheredrockparticlesanddecayedplantandanimalmatter.

Soilprovidesamedium fortheplantrootstogrow.Thenatureofthesoilsdependsontherocks

from whichtheywereformedaswellastheenvironmentalconditionsandvarioussoilforming

processes.

ConstituentsofSoil

(i) Inorganicmatter(rockparticles).

(ii) Organicmatter/humus(decayedplantsandanimalmatter).

(iii) Livingorganismssuchasbacteria,worms,andinsects.

(iv) Water/moisture.(v)Air/gases.

Soilbasicallyresultsfrom thebreakdownofparentrockthroughweathering processesi.e.

physicalandchemicalweatheringleadtothedecompositionanddisintegrationofrockintosoil.

Theweatheredmaterialmaythenbemodifiedbyothersoilformingprocessestogiveawide

rangeofsoiltypes.

Thesoilthathasbeenformedmaycombinewithorganicmattertogiveanidealsoiltype.Soil

formationhasbeenasaresultofawiderangeofconditions.

FACTORSAFFECTINGSOILFORMATION

1. Natureoftheparentmaterial/parentrock.

Theparentrockmaterialistherockmaterialthatbreaksdownintorockparticlesandmay

influencethenatureofthesoilintermsoffertility,mineralcomposition,depth,colourandthefinal

soilprofile.Parentrockmaybehardoritmaybesoft.

Hardparentrockisnormallyresistanttoweatheringandasaresultskeletalsoilsareformed.On

theotherhand,relativelysoftrocksareeasilybrokendownintosoilparticlesandtheresultsintoa

higherrateofsoilformation.
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Theparentrockstructuremaybecharacterizedbyjointsorlinesofweaknessormaybejusta

blockofmassiverock.Well-jointedrocksaresusceptibletoweatheringandeasilybreakdownto

giverisetosoilparticles. Ontheotherhand,massiverocksmaynoteasilyallow agentsof

weatheringtopenetrateandthereforethereisalowrateofweatheringandsoilformation.

Thecolouroftheparentrockalsoinfluencestherateatwhichsoilisformed.Thisisbecauselight

colouredorshinyparentrockmaybemoreresistanttoweathering. Ontheotherhand,dark

colouredrocksabsorbheat,expandandlatercontractleadingtothebreakdownofrocksthrough

theweatheringprocessofthermalexpansionorexfoliation.

Thisthereforemeansthatwiththedarkcoloredrocksoilformationisfaster.

Themineralcompositionoftheparentrockdeterminesthenatureofthesoilnutrientsorsoil

fertility.Rocksoflimestonenaturewillgiverisetosoilsthatarerichinlime.Inaddition,mineral

compositionmaydeterminethenatureandrateofchemicaldecompositionoftherocks.

Porosityorpermeabilityoftheparentrockmayalsodeterminetherateofsoilformation.Porous

rocksallowintheagentsofweatheringsuchasmoistureandair,whichacceleratethechemical

breakdownofrocksintosoil.

Ontheotherhand,non-permeablerocksmayleadtotheformationofthinsoilsbecauseofthelow

rateofsoilformation.

Stagesofsoilformation
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2. Climate

Climateinfluencessoilformationthroughitsroleinweatheringthatleadstotheformationofsoil.

Inareasofheavyrainfalladequatemoistureisprovidedfortheprocessofchemicalweathering.

In addition,in the desertareas soilformation through physicalweathering processes like

exfoliationarecommon.

Hightemperaturesacceleratechemicalweatheringleadingtohighrateofsoilformationunlikein

areasoflowertemperatureswheresoilformationthroughchemicalweatheringislimited.

Inverycoldregionslikemountaintops,thenatureofsoilformationisthroughphysicalweathering

processeslikefrostactionorfreezeandthaw.Climatealsodeterminesthenatureofvegetation

andanimallifethatconsequentlycontributetothesoilformationthroughtheadditionofhumus.

3. LivingOrganisms/Biota

Theseincludebacteria,insects,mammals(animals),humanbeingsandplants.Bacteriaplayan

importantroleinthebreakdownofrocksthroughcomplexprocesses. Organismssuchas
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earthworms,termitesalsoplayanimportantroleinthebreakdownofrocksintosimpleorsmaller

substancesthatconstitutesoil. Rodentse.g.rats,moles,squirrelsetcphysicallybreakdown

rocksastheydigholesintotheground.

Manalsoinfluencessoilformationthroughactivitieslikemining/Quarryinganddigging.Asa

result,massesofrockarephysicallyweatheredbymantoproducesoil.Ontheotherhand,plant

rootsphysicallybreakrocksastheygrow intotheground.Plantrootsalsosecretesubstances

thatchemicallydecomposerockstoproducesoil.

Plantleavesorbranchesmayfalldownanddecaytoform humusthatisaddedtothesoilthrough

thesoilformingprocessesofHumificationandconsequentlymineralization.Thatiswhyinareas

ofthickvegetativeoverthesoilsarerichinorganiccontentwhileindesertareasorareasof

limitedvegetationcoverthesoilshavelimitedhumus

4. Relief

Reliefinfluencessoilformationthrougherosionanddeposition.Thenatureofthereliefinfluences

therateandnatureofthesoilsformed.Steepslopesareeasilyerodedandthisimpliesthatthe

weatheredmaterialonthesteepslopesoilstendtobeskeletalbecauseoferosion.

Howevertherateofsoilformationishighbecauseerosionexposestheparentrocktofurther

weathering.Ontheotherhand,inthegentleslopes,soilstendtobedeep,matureandwithawell-

developedprofile.Inthelowlandsorflatlandswhererainfallishighleachingtakesplaceandmay

leadtotheformationofLateritesoilsthatarepoorintermsofplantnutrients.

5. Time

Thisreferstothedurationoftheinteractionofsoilformingprocessesandfactors.Soilformation

requiresadequatetime,timeisimportantinthatthenatureofthesoilsdependsonhowlongthe

processesandfactorshavebeeninteracting.

Ifaparentrockhasbeenexposedtotheweatheringprocessesforalongtime,soilformationwill
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completeascomparedtoaparentrockexposedforarelativelyshorterperiod.

SOILPROFILE

Thisreferstotheverticalarrangementofthevarioussoillayersfrom thetoplayerdowntothe

parentrockorbottom layer.Itisaverticalsectionthroughthesoilhorizonsextendingintothe

parentmaterialorthebedrock. Itdescribesthesectionsdownwardsthroughthesoilwhich

comprisesofdifferingcharacteristicsintermsoftexture,colour,mineralcomposition,ratioof

combinationoforganicandinorganicmatter,hardnessandrateofweathering.

Thedifferentlayersarereferredtoashorizons.

Soilhorizonisawell-definedlayerwithinthesoilprofileparalleltothelocalroundsurface.

Therearefourmainhorizonsnamely:Ahorizon,Bhorizon,ChorizonandDhorizon.Eachhorizon

hasdifferentphysicalandchemicalproperties,whichresultfrom varioussoilformingprocesses

suchasweathering,introductionofhumusandmovementofminerals.

Diagram ofanIdealisedSoilProfile



CompiledbyTalisunaStephen. ©GeographyDepartment.2022. 6

O-HORIZON

Thisisthetopmost/surfacelayerofthesoilcomprisingoforganicmatter.Theconstituentsof

thislayerincludeun-decomposedlitter,decomposingorganicmatterandhumus.

A-HORIZON

Thisisalsoknownasthetopsoilanditisrichinorganicmatterwhichorganicmatteraccountsfor

thedarkcolour.LeachingandEluviationmayattimesimpoverishthetopsoil.

B-HORIZON

Thisisknownasthesubsoil. Nutrientsremovedfrom theA horizonthroughleachingand
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Eluviation accumulate orare deposited in this horizon. The process ofplantnutrients

precipitatingoraccumulatinginthishorizonisknownasilluviation.

Thishorizonmayalsobecharacterizedbyhardpansduetotheaccumulationoflargequantities

ofclayandothernutrients.

C-HORIZON

Thisconsistsofpartiallyweatheredrock,thisisbecauseweatheringandothersoilforming

processesmaynoteffectivelyoperateatthisdepth.

D-HORIZON

Thisconsistsofthesolidparentrockorunweatheredrockorfreshparentmaterial.Itisalso

knownasthebedrock.Ithasnosoilparticlesbuthaspotentialforfuturesoilformation.

Soilprofiledevelopment

Thenatureofthesoilprofilemaybesuchthatitisfullydevelopedorpartiallydevelopedimplying

thatsoilsmaybedeeporskeletalorsoilsofmedium depth.Soilprofiledevelopmentisinfluenced

byanumberoffactorsnamely:

1. Natureoftheparentrock

Theparentmaterialisthenatureofrockuponwhichweatheringandothersoilformingprocesses

operatetocreatetocreatesoil.Inthefirstplacetheparentmaterialprovidesthebasisforsoil

profiledevelopment.Itinfluencessoilprofiledevelopmentinthefollowingways;

(a) Hardorresistantrocksleadtothedevelopmentofthinsoilsi.e.withpoorlydeveloped

profiles.Ontheotherhandsofterrocksareeasilyweatheredandacteduponbyothersoil

formingprocessesleadingtotheformationofdeepsoilswithawell-developedprofile.

(b) Therockswithlinesofweaknessorjointshavefacilitatedweatheringandothersoil

formingprocessesleadingtotheformationoffairlydeepsoils.Suchsoilsnormallyleadto

awelldevelopedsoilprofile.

(c) Youngparentmaterialhasledtopoorlydevelopedsoilorpoorsoilprofilewhileolderrocks
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havehadenoughtimetobeweatheredandtodevelopintowell-developedsoilprofiles.

(d) Permeableorporousrockshaveenabledtheeasyinfiltrationofagentsofweathering

resultingintodeepweatheringandconsequentlydeepsoilswithawell-developedprofile

unlikeimperviousrocks.

2. Climate

Rainfallandtemperaturedeterminethenatureandrateofweatheringandsoilformingprocesses.

Climatealsodeterminesthegrowthofplantsandanimalsthatcontributetothesoilprofile

throughweatheringandthroughtheadditionofhumus.Therefore,differentclimaticconditions

influencesoilprofiledevelopmentsdifferently.

Inareaswheretheclimateenhancesweatheringandothersoilformingprocessesthereisawell-

developedsoilprofile.

3. Livingorganisms

Vegetationprovidestheneededorganicmatterforthesoilsthereforeawell-vegetatedareahasa

better-developedsoilprofile.Inaddition,animalsinfluencethemechanicalbreakdownofrocks

thereforecontributingtosoilprofiledevelopment.

Man’sactivitiessuchascultivation,mining,constructiontendtophysicallyweatherrocksthereby

contributingtothedevelopmentofsoilprofilethereforeareasofabundantbiodiversityhaveawell

developedsoilprofileascomparedtothosewithlimitedbiodiversity.

4. Topography/Relief

Thenatureorshapeoftheearth’ssurfaceinfluencessoilprofiledevelopment.Highlyorsteeply

slopingareastendtohavelessdevelopedsoilprofilesunlikeareasofgentleslopes.Thisis

becausetherateoferosionisgreateronthesteepslopesandthisremovesthetopsoilresulting

intoshallow orskeletalsoils.Ontheotherhand,inthegentlyslopinglandsandgenerallyflat

lands,soilprofiletendstobemoredevelopedi.e.therearedeepsoils.

5. Time

Ittakestimeforthesoilprofiletobefullydeveloped.Atypicalorwelldevelopedprofileofsoil



CompiledbyTalisunaStephen. ©GeographyDepartment.2022. 9

musthaveundergoneadequatetime,thereforethelongerthetimetowhichtherocksareexposed

toweatheringandothersoilformingprocesses,themorethedevelopedprofile.Youngrocks

normallyyieldskeletalsoilsi.e.withpoorlydevelopmentprofile.

SOILCATENA

Thisisthesuccessivearrangementorsequenceofarrangementofdifferingsoiltypesalongthe

slopefrom thehilltop(summit)tothevalleybottom.

Thissequencevarieswithreliefanddrainagethoughitmaybederivedfrom thesameparent

materiale.g.thesoilsatthevalleybottom arelikelytobedifferentfrom thoseofthehilltop.Soil

catenamaybeduetofactorslikerelief,climate,livingorganismsandtime.

Diagram illustratingsoilCatena .
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Profileofaslope

Thefactorsinfluencingthedevelopmentofsoilcatena:

Relief:whichisthephysicalappearance(morphology)ofthelandscapeaffectsorinfluencesthe

developmentofsoilcatenainsuchawaythatdifferencesinreliefaffectthenatureorsoiltype

duetothefactthattheyinfluenceerosion,depositionandhumanactivities.

• Hilltopshavelateriticcappingwiththeresultantthin/skeletalsoils.

• Theverysteepslope/freefacehardlyhasanysoili.e.hasbarerock.

• Thewaxingslope/convexslopeischaracterisedbycoarse,stony,creepsoilsdueto

erosion.

• Thewaningslopeisfairlydeepwithclayloam soils.

• Thelowlyingarea/valleybottom hasfineparticlesofclay.Itisdeepandpoorlydrained.It

isgenerallyazoneofdepositionorilluviationi.e.zoneofaccumulation.

Thesteepslopeencourageserosionandhencehasshallow soils.Thegentleslopesarewell

drainedandexperiencesomedownslopetranslocationofsoilparticleswhilethevalleybottom
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experiencesdepositionhenceaccountingforthedeepsoils.

Climate:Influencesthedevelopmentofsoilcatenainthefollowingways:

• Heavyrainfallencourageserosionontheupperslopes(waxingslope)anddepositionon

thelowerslopesandvalleybottom.

• Heavyrainfallalsoencouragesleachingleadingtothedevelopmentoflateriticsoilsalong

thewaxingslope.

• Heavyrainfallalsoleadstofloodinginthevalleybottom andlowerslopesresultinginto

clayeywaterloggedsoils.

Livingorganisms:Theseincludeplants,animalsandman.

• Wellvegetatedareasleadtodevelopmentoftheloamysoilsorthosewithadequatehumus

especiallyonthemiddleandlowerslopes.

• Forestedslopescheckontherateofsoilerosionhenceinfluencingthedepthofthesoil.

• Man’sactivitieslikedeforestationandcultivationencourageerosiontherebyleadingto

thinnersoils especiallyon the steeperslopes while on the otherhand encouraging

depositiononthelowerslopesandthevalleybottom.

Natureoftheparentrock:Thedifferencesinthesoiltypesalongtheslopecouldbeasaresultof

them havingdevelopedfrom differentparentmaterials.

Time:Thedevelopmentofsoilcatenaneedsampletime.Theprocessesinvolvedtakelongand

thereforethelongerthegeologicaltimescale,themoredevelopedofsoilcatenaofanarea.

SOILTEXTURE

Soiltexturereferstothesizeofsoilparticles.Theseparticlesmaybeclassifiedasgravelsand,

siltandclay.Soilparticleslikegravelhaveacoarsetexturewhileparticleslikeclayhaveavery

finetexture.Soilthatiscommonlyreferredtoassandmayincludesiltandclay.Thatiswhywe

mayhavesandyloam soils,siltyloam soilsandclayloam soils.Soiltextureisimportantinthatit
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determinesthewatertransmissioncapacityandthewaterretentionpropertiesofthesoil.

SOILSTRUCTURE

Thisreferstohowsoilparticlesareheldtogetherintolargepiecesoraggregates.Tinyparticlesor

organicmatterandmineralsubstancesinsolutionknownascolloidsholdsoilparticlestogether.

Soilstructuremaybederivedfrom thefactthatsoilgrainsormineralparticlesaregrouped

togetherinvariousways.

Thedifferenttypesofsoilstructureincludethefollowing;

1. Prismaticstructure;thisiswheremineralparticlesaregroupedtogetherinform ofvertical

longprismsorcolumns.Theseallowfreeverticalmovementofsoilwater.

2. Platystructure;thisiswherethesoilparticlesarearrangedinflatthinhorizontallayers.

Suchastructurehindersplantrootdevelopmentandtheverticalwatermovement.

3. Blockystructure;thisiswherethesoilismadeupofsharpedgedirregularblocks.This

allowsbothverticalandhorizontalmovementofsoilwater.
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4. GranularandCrumbstructure;thisiswhereroundedorsphericalsoilparticlesaregrouped

inlooselyarrangedaggregates.Granularstructureisnormallylocatedinthetopsoilsand

soilsofgranularstructurearenormallyporous.

5 Columnarstructure:

Thisisacolumn–likestructurewithroundedcapsandsides.Theparticlestendtofit

closelytogether.ItiscommonintheBandChorizonsandmostlyfoundinalkalineand

desertsoils.
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SOILPH

Thisreferstothemeasureoftheconcentrationofhydrogenionsinasolution. Itis

thereforethedegreeofacidityoralkalinityofsoil.Highconcentrationofhydrogenions

meansthesoilisacidicandlow concentrationmeansthesoilisalkaline.Thedecayof

organicmatterincreasestheacidityofsoils.Ontheotherhand,baseslikecalcium,sodium,

potassium,makethesoilsmorealkaline.ThePHscalethatmeasuresfrom 1-14isusedto

estimatethedegreeofacidityoralkalinity.

APHof7isneutral.Ifitisbelow7thesoilissaidtobeacidicandifitisabove7thesoilis

saidtobealkaline.

SoilPHdeterminesthemineralcontentsthatwillremaininthetopsoilafterothershave

beenleached.Thisisbecausemostmineralsdissolveunderacidicconditions.Ittherefore

impliesthatleachingismoreinacidicsoilthaninalkalinesoils. Inrelationtohuman

activitieslikeagriculture,soilPHdetermineswhetherthefarmershouldaddhumusorlime

tothesoilssoastoproducegoodagriculturalsoils.

PROCESSESOFSOILFORMATIONANDSOILPROFILEDEVELOPMENT1.

Weathering

Thisisthephysicaldisintegrationorchemicaldecompositionofrocks. Rocksbreak

downthroughvariousphysicalandchemicalprocessesleadingtosoilformation.

Highrateofweatheringresultintodeepandmaturesoilsmeaningthatwithhighratesof

weathering,amaturesoilprofileiseasilyreached.

InthetropicsweatheringunderhothumidconditionshasledtodeepLatosolsandtropical

blackearths.Weatheringunderhumidtemperateconditionshaveledtothedevelopment

ofdeeppodsols(poorlydrainedsoilsfoundinthetemperateregions)andbrownearths.In

areasofseasonalrainfalldeepchernozem soilshavedevelopedwhileinsemi-aridregions,

deepchestnut,colouredsoilshavedeveloped.
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Weatheringinhighlatitudeclimaticzoneshasyieldeddeepandmaturetundraandarctic

soils.

Ontheotherhandareasofmoreresistancetoweatheringhaveleadtoshallow soilsor

soilsofpoorlydevelopedprofile.Suchincludetherecentvolcanicsoils,mountainsoils,

glacialsoilsandmarinesoils.

2. Laterisation:

Thisinvolvesweatheringunderhotanddampconditionsfollowedbyleachingwithinthe

tropicstoform Laterite.SilicaisleachedoutoftheA-Horizonleavingbehindironand

alluminium compounds.Laterisationleadstotheformationofastratifiedprofileconsisting

ofaninduratedzoneknownasduricrust.

Laterisationmayalsobedescribedastheprocessbywhichsilicaisleachedoutandiron

andalluminium compoundsbecomeconcentratedintheA-horizonduetoleachingand

consequentdrying.ThisgivesrisetoLateritesoils.Suchsoilsthathavebeenformedfrom

weatheredmaterialthathasnotbeenfullyleachedarereferredtoasLatosols.

Lateriteisusuallyreddishbrowncolourandittendstobestickywhenweti.e.itisplasticor

cohesive.Theytendtohardenwhenexposedtothedryatmosphere.InEastAfrica,

Lateriteiscommonlyknownasmurram.IntheprocessoftheformationofLateritesoils,it

isimportanttonotethatironandalluminium compoundsdonotdissolveeasilyand

thereforegetconcentratedonthetopsoil.

Inthefirstplace,thealluminium andironcompoundsform smallstonesorgravelonthe

toporwithinoftheweatheredmaterialknownasLateritegravel.Aftersometimethe

Lateritegraveliscementedtogethertoform Laterite.Itisimportanttonotethatthe

formationofLateriteisfavouredbysomeconditionswhichincludethefollowing;
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(a) Heavyrainfallthatencourageschemicalweatheringandconsequentleachingof

silica.

(b) Hightemperaturestoencouragedeepchemicalweathering.

(c) Clearingofvegetation(deforestation)i.e.man’sinfluencethatexposesthesoilto

thefullforceofrainandheat.

(d) DryconditionsthatthenenabletheLateritetoharden.

ItisimportanttonotethatLateritecanform from anytypeofsoil.

Latosols

Thesearezonalorlateriticsoilsformedinhumidtropicalregions.Theytendtobereddish

brownincolour;arefree-draining;haveanacidreaction;andarerichinhydroxidesofiron

andalluminium ormanganese.Theyresultfrom deepweatheringofrocksintropical

climates.

The high temperatures and high rainfallplus free drainage cause deep chemical

disintegrationordecompositionandrapidremovalofsilicaandbasesthroughleaching

leavingaconcentrationofoxidesofironandalluminium.Thetexturevariesfrom clayto

loamysand.Therearefive(5)divisionsofLatosolsnamely:

(i) Weatheredferraliticsoils.

(ii) Ferruginoussoils.

(iii) Leachedferraliticsoils.

(iv) Basisols.

(v) HumicLatosols.

ImportanceofLaterite

Lateritehasbothpositiveandnegativeimportance.

Positiveimportance(Uses)

(i) Lateriteisusedforbrickmakingforconstructionpurposesi.e.ithaspromotedthe
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brickmakingindustry.

(ii) Itisusedforroadmakingi.e.theconstructionofgoodmurram roads.

(iii) HardenedLateriteprovidesafirm foundationforconstructionofbuildingsandother

structures.

(iv) Itmayresultintopossibledepositsofbauxitetherebyencouragingmining.

Negativeimportance

(i) Lateritesoilslackavarietyofplantnutrientsandmaynotsustainablysupportplant

growth.

(ii) Lateriteencouragessoilerosionduetothelowinfiltrationcapacity.

(iii) Laterite is hard and difficultto work and therefore may hinderagricultural

mechanisation.

3. Leaching

Leachingreferstotheremovalofsolvablemineralnutrientsbywaterfrom theupperlayers

ofthesoilprofiletotheunderlyingonesi.e.mineralslikesaltandcarbonatesdissolvein

waterinthetopsoilandmoveinsolutionform tothesubsoil.Leachingresultsintoan

impoverishedA-horizon.

4. Eluviation

Thisinvolvesthemovementofsoilmaterialinsolutionorsuspensionform from oneplace

toanotherwithinthesoil.Thismovementcanbehorizontalorvertical. Eluviationis

commonlyreferredtoasthemovementinform ofcolloidsorsuspension.Eluviation

generallyleadstothedevelopmentofanimpoverishedA-horizoni.e.thetopsoilis

impoverishedofsoilnutrients.

5. Illuviation

ThisistheprecipitationandaccumulationoftheleachedandeluviatedmaterialintheB-

horizonofthesoilprofilei.e.eluviatedmaterialandleachedmaterialsconcentrateintheB-

horizon.IlluviationisresponsiblefortheB2 layer(darkercolourzone)wheremaximum
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accumulationofcolloidstakesplace.

6. Humification

Istheprocessthroughwhichorganicmatterisdecomposedtoform humusthatisthen

mixedwiththeinorganiccontent.Itiscommoninwet,warm anddenselyvegetatedareas

suchasequatorialormoisttropicalregions.Thisprocessinfluencesthedevelopmentof

theAOandA1layersoftheA-horizonortheO-Horizon.

7. Mineralization

Occursunderextremeconditionsinwhichdecompositionoforganicmattermayextend

furtherthanHumification.Organicmatterisfurtherbrokendowninto basicpartsor

componentse.g.carbondioxide,waterandSilica.Thisgreatlyinfluencestheformationof

theA-horizon.

8. Calcification

Isasoilformingprocess,whichtakesplaceindryoraridareasasaresultofupward

movementofcapillarywaterwithdissolvednutrientsthroughcapillaryattractionmoves

from thelowerpartsofthesoilthetoporsurface.Thisprocessiscommoninareasof

limestonegeologyonEastAfrica.Thesoilsformedcompriseofalotofcalciteorcalcium

compounds.Calcificationleadstothedevelopmentofshallowsoilprofiles.

9. Gleization/Gleying

Thissoilformingprocessoccursinclimaticenvironmentswherethereisimpededdrainage

i.e.wherethereareswampsorwetlands.Usuallytheprocessleadstothedevelopmentof

hydromorphicsoil.Inaddition,theoxygendeficientconditionsofwater-loggednessleads

tothereductionofferricoxidetoferrousoxidegivingagreycolour.Suchsoilsare

intrazonalhydromorphicsoilswithpoorlydevelopedprofiles.

10. Podsolization.

Thisprocessoccursundercoolmoistclimaticconditionsi.e.temperateclimaticconditions.
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Itinvolvestheremovalofironandalluminium oxidesknownassesquioxidesduetointense

leachingespeciallywheresoilsaresandyorwelldrained. Itresultsintosoilswithan

impoverishedA-horizon.

11. Salinization

Istheprocessbywhichsoilsareenrichedwithsalt.Thisisduetoevaporationfrom the

soilsurfacewhichdrawsupsoilsinsolutionbycapillarymovement.Salinizationmayalso

beinducedbymanthroughintenseirrigation.Itgivesrisetosalinetopsoils(intrazonal

soilsofhighsaltconcentrationespeciallyinthesemi-aridareas.Salinizationgivesrisetoa

poorA-horizon.

12. Chelluviation

Thisistheprocessthatinvolveschemicalbondingofmetallicionsandorganicmatter.In

thiscasewhenorganicmatterdecomposesitreleaseschelatingagents(organicacids)

thatattackrockstherebyproducingiron,alluminium andmagnesium compoundswhich

thenmovedownwardsaffectingsoilmovementordevelopment.Itnormallyresultsinto

richnutrientA-horizonsoils.

13. Lessivage

Istheprocessofsoilformationespeciallythebreakdownofpedswhereclayparticlesare

carrieddownwardsfrom theuppersoilsinsuspensionform leadingtoanimpoverished

AhorizonandhardpansintheB-horizon?

Classificationofsoils

Soilsmaybeclassifiedaszonal,intrazonalsoilsandazonalsoils.

Zonalsoils

Thesearesoiltypeslargelyresultingfrom theclimaticfactors,whichcontributetosoil

formingprocesses.Theyarewelldevelopedormaturesoilswithwell-developedprofiles

duetoprolongedactionofclimateandvegetation.Theydevelopunderconditionsofgood
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soildrainagei.e.underwelldrainedsoils.Thesoilsdevelopongentlyslopingorratherflat

landscapes.Theydevelopfrom parentrocksthatareneitherveryacidnorveryalkaline.

Zonalsoilsaremainlycategorizedintotwogroupsnamely;

(a) Pedocals:Thesearesoilswithahighcalcium carbonatecontentthattendtodevelop

underconditionsoflowrainfalle.g.chernozems,chestnutorbrownsoils,sierozemsetc.

(b) Pedalfers: Thesearesoilswithahighcontentofalluminium andironi.e.theyarerichin

alluminium andironandhavelowcalcium carbonatecontentmainlyduetoleaching.Such

soilsincludepodsols,theLatosolsandprairiessoils.Generally,typesofzonalsoilstendto

berestrictedtocertainlatitudinalregions.Theresultanttypeofzonalsoilsisclosely

relatedtothenatureofweatheringthattakesplaceunderaspecifictypeofclimatefor

instance;

(i) Inlowlatitudeareas/tropics,thehothumidconditionsgiverisetoLatosolsandtropical

blackearths(Basisols).

(ii) Inmidlatitudeclimates,humidconditionsareassociatedwiththedevelopmentof

podsolsandbrownearths.

(iii) Inareasofseasonalrainfallchernozem soilsdevelope.g.ontheCanadianprairies.

(iv) Semi-aridconditionsandaridconditionsyieldchestnutcoloredsoils.

(v) HighlatitudeclimatesleadtothedevelopmentofTundraandarcticbrownsoils.

Azonalsoils

Theseareyoungsoilswithoutaclearsoilprofile;theyhavenotbeenexposedtosoilforming

processesforlongsoastodevelopmaturecharacteristics.Theytendtobeskeletalwithan

underdevelopedsoilprofile.

Theyalsotendtoshowcharacteristicsoftheiroriginalparentrockmaterial.Theyarederived

from unconsolidatedmaterialsuchasalluvium,sandandvolcanicash.Examplesofazonal

soilsincludethemountainsoils,alluvialsoils,marinesoils,glacialsoils,wind-blownsoilsand

recentvolcanicsoils.
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Factorsinfluencingtheformationofazonalsoils

• Weatheringoftheparentrockleadstotheformationofscreesonthemountainslopes.

Thesesoilsnormallyshow characteristicsoftheiroriginalparentmaterialand resist

change.

• Volcanicactivityleadingtotheextrusionanddepositionoflavaresultingintotheformation

lava/ashsoils,cinderandpumice.

• Erosion,transportationanddepositionthroughagentssuchas.

- Waveactionleadingtoformationofmudflatsoils/marineclays.

- Windactionleadingtotheformationofwindblownsoilslikesandsheets,sand

dunesandloess.

- Glacialaction(fluvio-glacialaction)resultingintotheformationoffluvio-glacialsoils

suchastills,outwashsandsandgravelaswellasresortedclays(Depositedin

glaciallakes).

- Riveractionleadingtotheformationofalluvialsoils.

• Climateinfluencesazonalsoilformationinthefollowingways:

- Heavyrainfallresultsintoriverfloodsthatleadtotheformationofalluvialsoilsin

thelowercourse.

- Highrainfallcauseserosiononsteepslopesanddepositioninthelowlandsleading

totheformationofalluvialsoils.

- Temperature changes on the mountain slopes influences physicalweathering

consequentlyleadingtotheformationofrockscrees.

• Relief:Thenatureofreliefinfluenceserosionofscreesonthemountainslopesandtheir

subsequentdepositionhenceformingnewsoils.

• Humanactivitieslikequarryingandminingleadtothebreakingofparentrockintosimpler

particlesleavealonedumpingofrockwastematerialleadingtotheformationofazonal

soils.Inaddition,deforestation,bushburningandovergrazingexposetheparentrockto

weatheringprocessesthatleadtotheformationofyoungsoils.

• Timelapse:Azonalsoilsareimmaturesoilsandthismainlydependsupontheshortperiod

oftimeentailedintheircourseofformation.



CompiledbyTalisunaStephen. ©GeographyDepartment.2022. 22

Intrazonalsoils

Thesearematuresoilsthatresultfrom particularconditionsorconstituents.Theyarenot

thereforerestrictedtolatitudinalzoneslikethezonalsoils.

Theyaredevelopedunderspecialprevailingconditionsasaresultoflocalfactorssuchas

reliefandtheparentmaterial.

Examplesofintrazonalsoilsinclude;thebog/peatsoils(hydromorphicsoils),salinesoils

(balomophicsoils). Inaddition,therearealsosoilsthatdevelopovercalcareousparent

materialleadingtothedevelopmentofcalcimorphicsoils. Intrazonalsoilsalsoinclude

meadowsoils.


