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2.0.0FactorsInfluencingAgriculture(24Lessons)

3.0.0.Farm ToolsAndEquipment(7Lessons)

4.0.0CropProductionI(LandPreparation)(7Lessons)

5.0.0WaterSupply,IrrigationAndDrainage(10Lessons)

6.0.0SoilFertilityI(OrganicManures)(6Lessons)

7.0.0LivestockProductionI(CommonBreeds)(7Lessons)

8.0.0AgriculturalEconomicsI(BasicConceptsandFarm Records)(7Lessons)

IntroductiontoAgriculture
DefinitionofAgriculture

 Agricultureisthescienceandartofcultivationofcropsandrearingoflivestock.

 Asascience,itinvolvesexperimentationandapplicationofscientific
knowledgeinsuchareasas;

 Soilanalysis,

 Controlofpestsanddiseases,

 Farm machineryandstructures,

 Cropandlivestockbreeding.

 Asanart,itinvolvestheuseoflearnedskillsin;
 Tillingtheland,

 Construction,

 Measurement,

 Harvestingofcrops,

 Feedingandhandlingoflivestock

 Marketing.

BranchesofAgriculture

CropFarming(ArableFarming)

 Thepracticeofgrowingcropsoncultivatedland.
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Itissubdividedinto:

 FieldcropsCultivation:

 maize,beans,potatoes,coffee,tea, cottontonamebutafew.

 Horticulture:
 Itinvolvesthegrowingofperishablecropswhichhavehighvalue.

 Itisfurthersubdividedinto:
 Floriculture-thegrowingofflowers.
 Olericulture-thegrowingofvegetables.
 Pomoculture-thegrowingoffruits.

LivestockFarming
 Thisbranchdealswiththerearingoflivestockforvariousproducts.

Itisfurthersubdividedinto:

 Pastoralism:Thisistherearingofmammalianlivestocksuchascattle,sheep,
goats,rabbits,pigsandcamels.

 FishFarming(Aquaculture):Thisisthepracticeofrearingfishandother
aquaticorganisms,inponds.

 BeeKeeping(Apiculture):Thisinvolvestherearingofbeesinstructures
knownasbeehives.

 PoultryKeeping:Thisisthekeepingofdomesticatedbirds.

AgriculturalEconomics
 Itdeals with the allocation ofscarce resources (land,labour,capitaland

management)foragriculturalproduction.

AgriculturalEngineering
 Thisbranchofagriculturedealswiththeuseandmaintenanceoffarm tools,

machineryandstructures.

FarmingSystems
 Afarmingsystem istheorganizationofthevariousenterprisesinafarm.

Itisdeterminedbythefollowingfactors:
 Resourcesavailable(land,labour,capitalandmanagement).
 Skillsofthefarmer.
 Environmentalfactorssuchasclimate,soiltypeandtopography.
 Governmentpolicy.
 Farmer'schoiceandpreference.
 Enterpriserequirement.
 Social-culturalfactors.

Thefollowingaresystemsoffarming:

ExtensiveSystem:
 Itisasystem wherealargepieceoflandwithlowinvestmentofresourcesper



emmanueloriosa@gmail.com

Mr.oriosacall0743241064

unitareaiscarriedout.

Advantages
 Itischeap.
 Doesnotrequirehighlevelofmanagement.
 Requireslesslabour.

Disadvantages
 Lowprofitperunitarea.
 Cannotbepracticedwherelandislimited.
 Lowoutputperunitarea.
 Thelandisunder-utilized,

IntensiveFarming:

 Thissystem utilizesthefactorsofproductiontothemaximum andinvolveshigh
levelofmanagement.

Advantages
 Maximum utilizationoftheresources.
 Canbepracticedevenwherelandisalimitingfactor.
 Resultsinhighyields.

Disadvantages
 Labourintensive.
 Highcapitalinvestmentisrequired.
 Requireshighlevelofmanagement.
 Canleadtohighlosesincaseofpoormanagement.

LargeScaleFarming

 Referstothefarmingpracticeunderlargeareasoflandover20hectares.

 Itisusedmainlyforcommercialpurposes.

 Thesystem ishighlymechanized.

Advantages
 Resultsinhighyields.
 Duetoeconomicsofscalehighprofitisrealized.

Disadvantages
 Lackofdiversificationmayleadtototalfailureincaseofunfavorableconditions.
 Highlevelofmanagementisrequired.
 Heavycapitalinvestment.
 Requiresskilledandqualifiedmanpower.

SmallScaleFarming
 Referstofarmingcarriedoutonasmallareaoflandlessthan5hectares.
 Familyorcasuallabourcanbeengagedduringthepeakperiods.
 MostoftheKenyanfarmersaresmallscaleduetounavailabilityoffarmland.

Advantages
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 Requireslowcapitalinvestment.
 Possiblewherelandisalimitingfactor.
 Doesnotrequirehighmanagementlevelunlessunderintensivesystem.

Disadvantages
 Uneconomical10mechanizeduetosmallsize.
 Lowproduction.
 Provideslimitedemployment.
 Labourintensive.
 Difficulttospecialize.

MethodsofFarming
 Amethodoffarmingisanestablishedwayofcarryingoutfarmingactivities.
 Thefollowingarethecommonmethodsoffarming:

MixedFarming
 Itisthepracticeofgrowingcropsandkeepingoflivestockonthesameland.
 Itscommoninhighpotentialareas.

Advantages
 Mutualbenefitbetweencropsandlivestock.

 Cropssupplyfeedforanimalswhileanimalssupplymanureforcrops.
 Actsasaninsuranceagainsttotallossbythefarmer.
 Thefarmerisassuredofanincomethroughouttheyear.
 Thereismaximum utilizationoftheresources.
 Animalscanbeusedinthefarm activitiesparticularlydraughtanimals.
 Ensuresproperutilizationoflabourandlandthroughouttheyear.

Disadvantages
 Highinitialcapital.
 Lackofspecialization.
 Landcanbealimitingfactorifbothenterprisesaretoberaised.
 Requireshighlevelofmanagementforbothenterprises.

Nomadic-Pastoralism
 Thisisthepracticeoflivestockrearingwherebyanimalsaremovedfrom one

placetoanotherinsearchofwaterandpastures.
 Itispracticedinthearidandsemi-aridareaswhereinmostcasesbeefanimals

arekept.
Nomadicpastoralism isgraduallychangingtoranchingwiththeintroductionof:
 Improvedpasturespecies,improvedlivestockbreedsandsupplementaryfeeding.
 Efficientdiseaseandparasitecontrolmeasures.
 Improvedinfra-structuresuchasroads,watersupply,cattledippingfacilities.
 Extensionservices.

Advantages
 ServesasthebackboneofbeefindustryinKenya.
 Properwayofutilizingthearidandsemiaridareas.
 Sourceofincometothepastoralcommunities.

Disadvantages
 Itencouragesthespreadoflivestockpestsanddiseasesduetocommunal



emmanueloriosa@gmail.com

Mr.oriosacall0743241064

wateringpoints,grazinganddippingfacilities.
 Thereisatendencytoincreasedsoilerosionandlanddegradation.
 Sourceofconflictsandethnictensionamongthenomadiccommunitiesforthe

controlofgoodpasturesandwater.
 Difficulttocontrolbreedingandbreedingdiseases.
 Highrateofinbreedingleadingtopoorqualitylivestock.
 Low productionofmilk,meat,hidesandskinsduetowastageofenergyin

travelingfrom oneplacetoanotherinsearchofpasturesandwater.
 Highdeathratesasaresultofwalkingforlongdistances.

ShiftingCultivation
 Itisatraditionalmethodofcultivatingapieceoflanduntilthesoilisexhausted

andcropyieldsdecline.
 Thelandisabandonedandthefarmershiftstoanewfieldasthepreviousland

isleftfallowtoregainitsfertility.

Advantages
 Landisallowedtorestandregainitsfertility.
 Nobuildupofpestsanddiseases.
 Soilstructureisrestored.
 Thecostofproductionislow sinceinorganicfertilizersandpesticidesarenot

used.
 Cropproducearechemicalfree.

Disadvantages
 Notpracticalwherelandisalimitingfactor.
 Farm planningandacquisitionofcreditsforlanddevelopmentis'notpossible.
 Itisacumbersomemethodduetoconstantmovement.
 Lackofsoilconservationmeasures
 Notpossibletogrowperennialcrops.
 Lowoutputperunitareaduetopoorfarmingmethods.
 Wherefireisusedtoclearthelandorganicmatterisdestroyed.

OrganicFarming
 Itisafanningmethodwherecropsaregrownandlivestockrearedwithoutthe

useofagrochemicals.

 Itisamethodoffarmingwhichhasbeenadoptedtoreducethelongterm effect
ofthe agro-chemicals on crops which mayeventuallyend up in man and
livestock.

 Agro-chemicalsarealsoexpensivethusorganicfarmingreducesthecostof
production.Organicallyproducedgoodsfetchhighmarketprices.

Advantages
 Cheapandcosteffective.
 Makeuseofthelocallyavailablematerials

 Usefulinimprovingthesoilstructures.

 Nosideeffectsfrom thecropsandlivestockproducts.
 Noenvironmentalpollution.

Agro-Forestry
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 Thisisthepracticeofintegratingtreesandcropsonthesamepieceofland.

 Withlandresourcesbecomingmorescarce,agroforestryisbecomingmore
important.

Examplesofcommonagroforestrytreesandshrubsinclude:
 Cajanuscajan
 Grevillearobusta
 Sesbaniasesban
 Calliandracalothyrsus
 Casuarinaequisetifolia
 Leucaenaleucocephala

Treesselectedforagroforestryshouldhavethefollowingcharacteristics:
 Abletogrowfast.
 Deeprootstominimizecompetitionfornutrients.
 Shouldbepreferablyleguminous.
Advantages
Treesreducesoilerosioninagivenarea.
 Leguminoustreesaddnitratesintothesoilthusimprovingthesoilfertility.
 Sometreescanbeusedaslivestockfoddertoprovideahighlevelofproteins.
 Theyareimportantsourcesofwoodfuelandtimber.
 Thereismaximum utilizationofland.

ImportanceofAgriculturetotheEconomyofKenya

 Providesfoodtothepopulationtomeetnutritionalrequirementsandtoenable
mantoengageinotheractivitiesoffarming.

 Providesemployment.Thisforexamplecanbedirectasalabourerinthefarm,
teapluckerorindirectforexample,workinginagriculturalbasedindustries.

 Sourceofraw materialsforindustriesforexamplecotton lintfortextile
industry.

 Providesforeignexchange-throughexportingagriculturalproduce.
 Providesmarketforindustrialgoodsagricultureisa consumerofthe

finishedgoodsfrom agro-basedindustries.
 Sourceofincome-farmersaswellasthegovernmentgetrevenuefrom the

saleofagriculturalproduceandtaxpayment.

FactorsInfluencingAgriculture

Introduction

Agriculturalproductionisinfluencedbyexternalfactors:
 Humanfactors
 Bioticfactors
 Climaticfactors
 Edaphicfactors.
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HumanFactors
These are human characteristics which affectthe waydecisions are made and
operationscarriedout.

 Levelofeducationandtechnology:

 Skills

 Technologicaladvancements.
 Humanhealth/HIV-AIDS:
 Theseaffectthestrength,thevigour,visionandthedetermination

towork.
 HIV/AIDSisthebiggestthreattohumanhealthtodayandhaslong

lastingeffectsonagriculture,suchas;
 Shortageoffarm labour.
 Lossoffamilysupport.
 Lowlivingstandardsleadingtodespondencyandhopelessness.
 Increasedcriminalactivities.
 MoretimespentbytheGovernmentandNGO'sinCarringforthesick.

Economy;
 Stabilityinthecountries'economyaffectagriculturalproduction.

 GovernmentPolicy:
 Thesearegovernmentallawswhichhavebeenenactedtoprotectfarmers,

landandlivestock.
Theyinclude:
 Foodpolicy
 Policiesoncontroloflivestockparasitesanddiseases.
 Policiesonmarketingofbothlocalandexportproductsandothers.

 Transportandcommunication:
 Foragriculturalgoodstomovefrom thefarm totheconsumers.

 Culturalpracticesandreligiousbeliefs:
 These activities hinderimportantchanges in a society thatmay bring

agriculturaldevelopment.
 Marketforces:
 Demandandsupplyforceswhichaffectpricesofcommoditiesinafree

market.

BioticFactors
Thesearelivingorganismswhichaffectagriculturalproduction.
 Pests-Destructiveorganismswhichdestroycrops.
 Parasites-Theseareinvertebrateswhichliveinoronotherliving

organisms.
 Decomposers-Organismswhichactonplantsandanimal

tissuestoform manure.
 Pathogens-Micro-organismswhichcausediseases.
 Predators-Animalsthatkillandfeedonotheranimals.
 Pollinators-Theytransferpollengrainsfrom thestamenstothe

pistilofaflower.
 Nitrogenfixingbacteria-Theyaremicro-organismswhichconvert

atmosphericnitrogentonitratesreadyforusebytheplants.



emmanueloriosa@gmail.com

Mr.oriosacall0743241064

ClimaticFactors(weatherelements).
 Rainfall,
 Temperature,
 Wind,
 Relativehumidity
 Light.

Weather-Atmosphericconditionsofaplaceatagiventimeperiod.
Climate-weatherconditionsofaplaceobservedandrecordedforaperiodof30-40
years.

Rainfall

SuppliesWater:

 Whichisnecessaryforthelifeprocessinplantsandanimals.
 Whichmakestheplantturgidhenceprovidessupport.
 Actsasasolventforplantnutrients.
 Coolstheplantduringtranspiration.
 Whichisusedasarawmaterialinphotosynthesis.

Whenplantslackenoughwatertheyrespondindifferentwaysasfollows:
 Byclosingthestomatatorestrictwaterloss.
 Hastensmaturity.
 Somewillrolltheirleaves.

Otherplantshavedevelopedpermanentadaptationtowaterstresssuchas:
 Growingneedlelikeleaves.
 Developfleshyleavesforwaterstorage.
 Developlongroots.
 Wiltinganddeathinextremeconditions.

ImportantAspectsofRainfall:
 Rainfallreliability;

 Thisisthedependencyonthetimingoftheonsetoftherains.
 Amountofrainfall;
 Quantityofrainthatfallsinagivenareawithinagivenyear.

 Rainfalldistribution;
 Thenumberofwetmonthsinayear.

 Rainfallintensity;
 Amountofrainfallthatfallsinanareawithinaperiodof1hour.

Temperature
 Thisisthedegreeofhotnessorcoldnessofaplacemeasuredindegrees

Celsius.

 Cardinalrangeoftemperatureisthetemperaturerequiredbyplanttogrow
andthrivewell.

 Optimum range of temperatures - the best temperature for the best
performanceofplants.

EffectsofTemperaturesonCropProduction:
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Lowtemperatures:
 Slowthegrowthrateofcropsduetoslowedphotosynthesisandrespiration.

 Highincidencesofdiseaseinfection.

 Improvesqualityofcropssuchasteaandpyrethrum.

HighTemperatures
 Increaseevaporationrateleadingto
 Wilting.
 Hastensthematurityofcrops.
 Increasediseaseandpestinfection.
 Improvesqualityofcropssuchaspineapples,orangesandpawpaws.

Wind
Windismovingair.
Goodeffectsofwindinclude:
 Seeddispersal
 Coolingofland
 Pollinationincrops
 Bringsrainbearingclouds

Negativeeffectsofwind:
 Increasestherateofevaporationofwater.
 Causeslodgingofcerealsanddistortsperennialcrops.
 Increasesevapo-transpiration.
 Spreadsdiseasesandpests.
 Destroysfarm structures.

Relativehumidity

 Theamountofwatervapourintheair

 Affectstherateofevapo-transpiration.

 Formsdewwhichsuppliessoilwithmoistureunderdryconditions.
 Highhumidityinducerootingincuttings.
 Increasesdiseasemultiplicationandspread.

Light
 Provideradiantenergyharnessedbygreenplantforphotosynthesis.

Importantaspectsoflight:
 Lightintensity;
 Thestrengthwithwhichlightisharnessedbychlorophyllforphotosynthesis.

 Lightduration;
 Theperiodduringwhichlightisavailabletoplantsperday.
 Plantresponsetolightdurationisknownasphotoperiodism.
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 Short-dayplants-requirelessthan12hoursofdaylighttoflowerand
seed.

 Long-dayplants-requiremorethan12hoursofdaylighttoflowerand
seed.

 Day-neutralplantsrequire12hoursofdaylighttoflowerandseed.
 Lightwavelength;
 Thisisthedistancebetweentwo-successivecrestsofawavelength.
 Itdictatesthedifferencebetweennaturalandartificiallight.
 Chlorophyllabsorbscertainwavelengthsoflight.

EdaphicFactorsInfluencingAgriculture
 Thesearesoilfactors.

 Soilisthenaturalmaterialthatcoversthesurfaceoftheearth,

 Madeofweatheredrockparticlesanddecomposedanimalandplanttissues,
andonwhichplantsgrow.

ImportanceofSoil
 Providesanchoragetotheplantsbyholdingtheirrootsfirmly.

 Providesplantswithmineralsalts/nutrientswhicharenecessaryfortheir
growth.

 Providetheplantswithwater.
 Containsoxygennecessaryforrespirationoftheplantsandsoilmicro-

organisms.

SoilFormation:

 Soilisformedthroughweatheringprocess.
 Weatheringisthebreakdownandalterationoftheparentrocknearthesurface

oftheearthtoastablesubstance.
 Weathering process is a combination of disintegration (breakdown) and

synthesis(buildup)process.
 Weatheringprocessiscontinuous.

TypesofWeathering
 Physicalweathering
 Chemicalweathering
 Biologicalweathering

AgentsofWeathering
PhysicalAgentsofWeathering

 Includewind,water,movingiceandtemperature.
 Wind-carrymaterialswhichhitagainsteachothertobreakintofragments.
 Water-intensityofrainfallcausesbreakdownofrock.
 Movingice-hasgrindingeffectswhichtearoffrockparticles.
 Extremetemperaturecauserockstoexpandandcontractsuddenlypeelingoff

theirsurface.

ChemicalWeathering
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 Affectsthechemicalcompositionandstructureoftherock.
 Involvesprocessessuchas;
 Hydrolysis,
 Hydration,
 Carbonation
 Oxidation.

 Hydration;
 Theprocessbywhichsolublemineralsintherocksabsorbwaterandexpand

weakeningtherockthusleadingtodisintegration.
 Hydrolysis;
 Theprocesswherebywaterdissolvessolublemineralsintherockweakening

it.

 Oxidation;
 Thereactionofrockmineralswithoxygentoform oxideswhichbreakeasily.

 Carbonation;
 The process wherebycarbonic acids formed when rain waterdissolves

carbondioxide,
 Itreactswithcalcium carbonatesinlimestonecausingittodisintegrate.

BiologicalWeathering
Thisinvolvestheactionoflivingorganisms,plantsandanimalsontherocks.

 Burrowinganimals,forexample,termitesandmolesbringsoilparticlestothe
surfaceexposingthem tootheragentsofweathering.

 Biganimalslike,elephants,buffaloes,camelsandcattleexertalotofpressure
ontherocksastheysteponthem duetotheirheavyweightscausingtherocks
todisintegrate.

 Earthwormstakepartinthedecompositionofplantmatterwiththesoil
particles.

 Man'sactivitieslike,miningandquarryingexposerockstothesurfaceduring
excavation.Theseactivitiesbreakdownlargerocksintosmallerrockparticles.

 Plantrootsforcetheirwaythroughthecracksintherocksthuswideningand
splittingthem.

 Humicacidsformedwhenplanttissuesdecomposereactwiththerocks
weakeningthem further.

 Plantremains-decomposeaddinghumusintothesoil.

Factorsinfluencingsoilformation
 Climate-(rainfall,temperatureandwind)
 Bioticfactors-livingorganisms.
 Parentmaterial-Natureandpropertiesoftheoriginalrockfrom whichthe

soilisformed.
 Time-lengthoftimeduringwhichthesoilformingprocesseshavetakenplace.
 Topography-influencesthemovementofdisintegratedmaterials.
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 Itistheverticalarrangementofdifferentlayersofsoilfrom thegroundsurfaceto
thebedrock.

 Theselayersarealsoreferredtoashorizons.
 Thelayersshow differencesintheircontentsandphysicalpropertiessuchas

colour,textureandstructure.

 Thelayersinclude:organicmatterregion,topsoil,sub-soil,weatheredrocksand
parentmaterial.

OrganicMatterRegion

 Firstlayerofthesoilfoundonthesurface.
 Madeupofleavesandotherplantremainsatvariousstagesofdecomposition.
 Somesoilorganismsmayalsobefoundhere.

TopSoil
 Hasadarkcolourduetothepresenceofhumus.
 Isrichinplantnutrientsandwellaerated.
 Itisazoneofmaximum leaching(zoneofeluviations)

Sub-Soil
 Itiscompactandlessaerated.
 Itisazoneofaccumulationofleachedmaterial(zoneofaluviation)from thetop

layers.
 Deeprootedcropshavetheirrootsgrowinguptothisregion.
 Hardpansnormallyform inthislayer
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WeatheredRocks
 Itisalsocalledsubstratum.
 Rocksatvariousstagesofdisintegrationarefoundinthiszone.
 Mostofthematerialsfoundinthiszoneoriginatefrom theparentrock.

ParentRock
 Itexistsasasolidmasswhichisun-weathered.
 Itisthesourceoftheinorganiccompositionofthesoil.
 Thewatertableisonthesurfaceofthisrock.

SoilsFormedinSituandSoilsDeposited
 Soilformedinthesameplaceandremainsthereissaidtobeinsitu.
 However,soilcanbeformedduetodepositionofsoilparticlescarriedfrom its

originalsiteofformationtoanotherareawhichisusuallyinthelowerareasof
slopes.

 Suchsoilsaresaidtohavebeenformedthroughdeposition.

SoilFormedinSitu SoilDeposited

l.Hasthecolouroftheparentrock 1.Hasthecharacteristicsofwhen:itcame
from.

2.Shallower 2.Deeper

3.Lessrichinplantnutrients 3.Richerinplantnutrients

4.Easilyeroded 4.Noteasilyeroded

5.Lesssilty 5.Moresilty

6.Havethesamechemical
composition

6.Differinchemicalcompositionfrom the

asthatoftheunderlyingparent
rock.

underlyingparentrock.

SoilDepth

 Thisisthedistancebetweentopsoillayerandthebottom soillayerinaprofile.
 Itdictatesrootpenetrationandgrowth
 Deepsoilsaremoresuitableforcropgrowthsincetheycontainmorenutrients.
 Havealargersurfaceareforrootexpansion.
 Deepsoilsfacilitategooddrainageandaeration.

SoilConstituents
 OrganicMatter-Deadanddecayingplantsandanimalremains
 LivingOrganisms-Soilorganismsandplantroots.
 Micro-organisms(bacteria,protozoaandfungi)
 Invertebrates-termites,
 Earthwormsandmolluscs.
 Higheranimals-rodentsandothers.

 InorganicorMineralMatter
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 Formedfrom theparentmaterials.
 Supplyplantnutrients
 Form theskeletonandframeworkofthesoil.

 Air
 Foundintheporespacesofthesoil.
 Usedforrootandorganism respiration
 Usedforgerminationofseeds.
 Helpsindecompositionoforganicmatter.
 Regulatessoiltemperature.
 Regulatesthemovementofwaterthroughcapillaryaction.

 Water
 Dissolvesmineralsalts
 Maintainturgidityinplants.
 Usedforgerminationofseeds
 Usedbysoilorganisms.
 Regulatesoiltemperature
 Dictatestheamountofairinthesoil.

Waterinthesoilexistsinthreeformsnamely:
 Superfluous/GravitationalWater
 Foundinthelargespaces(macro-pores)inthesoilparticles.
 Heldbygravitationforces.
 Whentheporesaresaturated,thesoilissaidtobewaterlogged.
 Itmovesandmaycauseleaching.

 HygroscopicWater
 Waterfoundinthinfilmsonthesoilparticles.
 Heldbystrongadhesiveforcesbetweenwaterandsoilparticles.
 Doesnotmoveandhencenotavailableforplantuse.

 CapillaryWater
 Occupymicro-poresinthesoilparticles.
 Heldbycohesiveforcesbetweenwatermolecules.
 Movesthroughcapillaryaction
 Availabletoplantsforuse.

SoilStructure
 Thisisthearrangementofsoilparticlesinasoilhorizon.

 TypesofSoilStructure–
 Single-grained
 Crumby
 Granular
 Prismatic
 Columnar
 Platy
 Blocky
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ImportanceofSoilStructureonCropProduction
SoilStructureInfluences
 Soilaeration
 Soildrainageandwaterholdingcapacity.
 Plantsrootpenetrabilityandanchorage.
 Microbialactivitiesinthesoil.
 Circulationofgasesinthesoil.

Farmingpracticeswhichimprovethesoilstructureare:
 Applicationofinorganicmanureintothesoil.
 Tillingthelandattherightmoisturecontent.
 Croprotation.
 Minimum tillage.
 Covercropping.
 Mulching.

SoilTexture
 Itreferstotherelativeproportionofthevarioussizesofthemineralparticlesof

soil.

ImportanceofSoilTextureonCropProduction;
 Influencessoilfertility
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 Affectstheorganicmattercontent
 Influencesthedrainageofthesoil.
 Influencessoilaeration.
 Influenceswaterholdingcapacity.
 Influencesthecapillarityormovementofwaterinthesoil.

SoilTexturalClasses
SandySoils

 Madeuplargelyofsandparticles.
 Havelargeporespaceshencepoorinwaterretention.
 Easytotill(lightsoils).
 Freelydraining.
 Lowfertilityduetoleachingofminerals.
 Easilyerodible.

ClayeySoils
 Madeuplargelyofclayeyparticles.
 Havesmallporespaceshencegoodinmoistureretention.
 Difficulttotill(heavysoils).
 Poorly'drained.
 Expandwhenwet,crackwhendry.
 Highcapillary.
 Richinplantnutrients.

Loam Soils
 Aboutequalamountsofsandandclay.
 Moderatelygoodinbothmoistureandairretention.
 Fertilesoils.

SoilColour
 Thisdependsonthe,mineralcompositionoftheparentrockandtheorganic

mattercontent.
 Soilscontainingalotofironarebrownish,yellowingandreddishincolour.
 Soilswithalotofsilicaarewhite.
 Soilswithalotofhumusaredarkorgrey.

SoilpH
 Thisreferstotheacidityoralkalinityofthesoilsolution/theconcentrationof

hydrogenionsinthesoilsolution.
 SoilpHisdeterminedbytheconcentrationofhydrogenions(H+)orthehydroxyl

ions(OH)inthesoilsolution.
 ApHoflessthan7meansthatthesoilisacidic.
 ApHofmorethan7meansthatthesoilisalkaline.
 Asthehydroxylions(OH)inthesoilincreasethesoilbecomesmorealkaline.

InfluenceofSoilpHCropGrowth
 Itdeterminesthetypeofcroptobegrowninaparticulararea.

 MostcropsareaffectedbyeitherveryacidicorverybasicsoilpH.
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 SoilpH affectsthechoiceoffertilizersandtheavailabilityofnutrientsto
crops.

 Atlow pH theconcentrationofavailableironand aluminium inthesoil
solutionmayincreasetotoxiclevels,whichisharmfultoplants.

 VeryacidicorlowpHinhibittheactivityofsoilmicro-organisms.

Farm ToolsandEquipment

Introduction

 Farm toolsandequipmentperform specificjobsinthefarm.

 Theymakeworkeasierandmoreefficient.

 Theycanbeclassifiedaccordingtotheirusesasfollows:

GardenToolsandEquipment

Tools Uses
1
.

Panga Cuttingandshallowcultivation,makingholes.

2
.

Jembe/handhoe Cultivation,digging,shallowplantingholesandtrenches.

3
.

Forkiembe Cultivation,diggingoutroots,harvestingofrootcrops.

4
.

Rake Collectingtrash,breakinglargeclods,levelling,removingstones

from aseedbedandspreadingorganicmanure.

5
.

Spade Scoopingandcarryingofsoil,sand,concretemixtureand

manure.
6
.

Springbalance Measuringweight.

7
.

Trowel Scoopingseedlingsduringtransplantingand.diggingplanting

holesforseedlings.
8
.

Pruninghook Bendingtallbrancheswhenpruning.

9
.

Secateur Cuttingyoungstemsandpruningbranches.

10.Tapemeasure Measuringdistances.

11.Axe Cuttingbigtreesandrootsandsplittinglogsofwood.

12.Soilauger Makingholesforfencingposts.

13.mattock Digginghardsoils

14.sprinklers Overheadirrigation.

15.Wateringcan Wateringplantsinnurserybed.

16.Wheelbarrow Transportationofsoil,fertilizers,farm produce,toolsandequipment.

17.Levellingboard Forlevellinganurserybed.

18.Pruningsaw Cuttingoldwoodstemsandpruningbigbranches.

19.Hosepipe Forconveyingwaterfrom ataptowhereitisneed.

20.Knapsacksprayer Applyingagro-chemicalbyspraying.

21.Gardenshear Trimminghedges.
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LivestockProductionToolsandEquipment

Tools Uses

1
.

Drenchinggun Administeringliquiddrugstoanimalsorally.

2
.

Bolusgun/dosinggun Administeringsoliddrugsortabletstoanimalsorally.

3
.

WoolShears Cuttingoffwoolfrom sheep.

4
.

Hypodermicsyringe Administeringdrugsbyinjectionforexampleinvaccination.

5
.

Stirrup(bucket)pump Applicationofacaricidebyhandspraying.

6
.

Thermometer Takingbodytemperaturesoffarm animals.

7
.

Burdizzo Usedinbloodlessmethodofcastration.

8
.

Halter Ropedesignedtorestraintheanimal.

9
.

Trimmingknife Cuttingshorttheovergrownhooves.

Elastrator Stretchingrubberringduringcastration,dehorninganddocking

oflambs.

Irondehorner Appliesheatonthehornbudtopreventgrowthofhorns.

Nosering Fixedintothenoseofabulltorestrainit.

Stripcup Detectingmastitisinmilkproducts.

Trocarandcannula Relievingabloatedanimalofgasesparticularlyruminants.

Hardbroom Forscrubbingthefloor.

Earnotcher Makingearnotchesinlivestock.

Bucket Forholdingmilkduringmilking. ~

Milkchum Forholdingmilkaftermilking.

Milkstrainer/sieve Removingforeignparticlesfrom milkforexamplehairsand
sediments.

Rope Tyingortetheringanimals.

Milkingstool Usedbythemilkertositonwhilemilking.

Weighingbalance Weighingmilkaftermilking.

Teethclipper Removalofcanineteethofpigletssoonafterbirth.

Chaffcutter Cuttingfodderintosmallbits.

Dehorningwire Cuttinggrownhorns.

,

22.Pruningknife Removalofsmallshoots.

23.Meterruler Measuringdistances.

24.Gardenfork Shallowdigging.
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WorkshopToolsandEquipment

Tools Uses

1
.

Spanner Tighteningandlooseningnutsandbolts.

2
.

Pliers Cuttingsmallwiresandthinmetalandgrippingfirmly.

3
.

Files Sharpeningtools,smootheningorshapingedgesof
metals,4

.
Rasps Smootheningandshapingofwoodenstructures.

5
.

Chisels(wood) Makinggroovesinwood.

6
.

Coldchisel Cuttingandshaping
metal.7

.
Screwdrivers Drivingscrewsinoroutofwoodormetal.

8
.

Saws .
-Crosscutsaw Cuttingacrossthegrainofwood.

Ripsaw Cuttingalongthegrainofwood.

HacksawBowsaw Cuttingmetals.

Tenonlbacksaw Cuttingbranchesof
trees.Copingsaw CuttingJointsonwoodandfinesawing.

Compass/keyhole
saw

Cuttingcurvesonthinwood.

Cuttingeitheralongoracrossthegrainofwood
especiallywhencuttingkeyholes.

9
.

Tinsnip Cuttingmetalsheets.
1
0
.

Bracesandbits. Boringholesinwood. ,

1
1
.

Drillandbits Boringholesinmetalworkandwoodwork. =

1
2
.

Hammer

Clawhammer Drivingin,removingandstraighteningnails.

Ballpein Drivinginnails,rivetsandstraighteningmetal.Alsoused

oncoldchisel

1
3
.

Mallet Hammeringorhittingwoodchisel.

1
4
.

Jackplane Finefinishingofwood.

1
5
.

Scrappers/spokesha
ve

Smootheningcurvedsurfacesofwoodsuchashandles
ofjembes,axes.

1
6
.

Measuringequipment ~

Metreruler Measuringshortlength-.

Trysquare

Measuringlengthanglesandtoascertainsquareness.

1
7
.

Markinggauge Markingparallellinestotheedgeofwood.

1
8
.

Fencingpliers Cuttingwires,hammeringstapleswhenfencing.

1
9
.

Viceandclamps Firmlyholdingpiecesofworktogether.

Tools Uses
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2
0
.

Spiritlevel Measuringhorizontalorverticallevels.

2
l
.

Solderinggun Meltingsolderingrodswhenrepairingorfabricatingmetal

sheets.

2
2
.

Wirebrush Brushingroughsurfaces.

2
3
.

Divider Markingandlayingout.

2
4
.

Centrepunch Markingthepointofdrilling.

2
5
.

Paintbrush Applyingpaintonsurfaces.

2
6
.

Sledgehammer Ramminghardware,breakingstones.

2
7
.

Wirestrainer Tighteningwiresduringfencing.

2
8
.

Rivetingmachine Fixrivetswhenjoiningpiecesofmetal.

2
9
.

Clawbar Removinglongnailsfrom wood,strainingfencingwires
and
diggingfencingholes.

PlumbingandMasonryTools

Tools Uses

l
.

Pipewrench Holding,tighteningandloosingmetallicpipes.

2
.

Pipecutter CuttingPVCpipes.

3
.

Levellingrod Levellingthefloorduringconstruction.

4
.

Mason'strowel Placingmortarbetweenconstructionstonesandbricks.

5
.

Woodfloat Createalevelsurfaceonwallsandfloors.

6
.

Mason'ssquare Ascertainverticalness.

7
.

Plumbbob Spreadingscreedoverfloorsandwalls.

8
.

Shovel Mixingandscoopingconcreteormortar,measuringcement.

CareandMaintenanceofToolsandEquipment

ReasonsforMaintenance
 Toincreasedurability.
 Toincreaseefficiency.
 Reducecostsofreplacement.
 Forsafetyoftheuser/avoidaccidents.
 Avoiddamagetothetool.

Methods
 Usetoolsfortherightwork.
 Properhandlingwhenusingtoolsorequipment.
 Cleanandoiltoolsafterwork.
 Keeptoolsinthererightplace.
 Replaceandrepairworn-outparts
 Sharpencuttingordiggingedges
 Greasemovingpartstoreducefriction
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 Usesafetydevicesintheworkshoptoreduceaccidentsandbreakages

CROPPRODUCTION1

(LandPreparation)

Introduction

 Apieceoflandwhichispreparedisknownasseedbed.

 Aseedbedisapieceoflandthatispreparedreadytoreceiveplantingmaterials.

SeedbedPreparation

ReasonsforSeedbedPreparation;

 Toenablewatertoinfiltrate.

 Tokillweeds
 Toimprovesoilaeration.
 Todestroypestsanddiseases.

 Toincorporateorganicmatterinthesoil.
 Foreasyplanting.
 Tofacilitaterootpenetration.

OperationsinLandPreparation

LandClearing

 Clearingoflandisnecessarywhen:

 Openingupavirginland.

 Astalkgrowingcropwaspreviouslyplanted.
 Thereislongintervalbetweenprimaryandsecondarycultivation.
 Landwasleftfallowforalongtime.

Procedure
 Treefellingandremovalofstumpsandroots.

 Burning

 Slashing
 Useofchemicals.

Note:Burningshouldbeavoidedwherepossiblesinceit;

 Leadstolossoforganicmatter,
 Killssoilorganisms
 Destroyssoilstructureandplantnutrients.
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PrimaryCultivation
 Thisistheinitialbreakingofland.
 Itisdoneearlybeforetheonsetoftherainsto:
 Givetimeforsoilorganismstoactonorganicmatter.
 Allow gaseousexchangetotakeplace,thuscarbondioxidediffusesoutof

thesoilwhileoxygenentersintothesoil.
 Allowotheroperationstotakeplaceintime.

Reasonsforprimarycultivation:
 Removeweeds.
 Burryorganicmatter.
 Openupsoilforinfiltrationofwaterandair.
 Exposepestsanddiseasecausingorganisms.
 Softenthesoilforeasyplanting.

Operationsinprimarycultivation
 Handdigging;

Useofhandtools;
 Jembes,

 Mattocks,

 Fork-jembes.
 Mechanicalcultivation;

Useofmouldboardploughs;
 Discploughs,
 Chiselploughs,
 Subsoilers
 Rippers.

 UseofOx-Ploughs;
Whichcanbedrawnby;
 Oxen,
 Donkeys,
 Camels

DepthofCultivation

Dependson:
 Thetypeofcroptobeplanted/sizeofseed.
 Theimplementsavailable.
 Thetypeofsoil.

ChoiceofImplement

Determinedby:
 Theconditionofland.
 Thetypeoftilthrequired/typeofcrop.
 Depthofcultivation.
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SecondaryTillage
 Thesearerefinementpracticesontheseedbedthatfollowprimarycultivation.

 Itisalsoknownasharrowing.

ReasonsforsecondaryTillage:

 Toremovethegerminatingweeds.
 Tobreaksoilclodstoproducerequiredtilth.
 Toleveltheseedbedforuniform planting.
 Toincorporateorganicmatter/manureintothesoil.

Factorsdeterminingnumberofsecondarycultivation:
 Soilmoisturecontent.
 Sizeoftheplantingmaterials.
 Conditionofthesoilafterprimarycultivation.
 Slopeoftheland.

TertiaryOperations:

 Ridging;
 Theprocessofdiggingsoilonacontinuouslineandheapingononesideto

produceafurrowandabund(ridge).
 Itisimportantforrootcrops,toallowrootexpansionandforsoilandwater

conservation.
 Rolling:
 Itisthecompactionofthesoiltoproduceafirm surfacewhichincreases

seed-soilcontactandpreventswinderosion.
 Levelling;
 Productionofaneven,uniform surfacewhichpromotesuniform planting.

Subsoiling:
 Thisisdeepcultivationintothesubsoillayertobreakupanyhardpanwhich

mighthavedeveloped.

Itisdoneforthefollowingreasons:-
 Tofacilitatedrainage.
 Bringupleachednutrientstothesurface.
 Increaseaerationofthesoil.
 Toimproverootpenetration.
 Theimplementsusedincludechiselploughandsubsoilers.

Minimum Tillage:
 Thisistheapplicationofacombinationoffarmingpracticeswiththeaim of

reducingthedisturbanceofthesoil.
Examplesofwhichinclude:

 Useofherbicides.
 Mulchingandcover-cropping.
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 Timelyoperationstopreventweedinfestation.
 Stripcultivation.
 Uprootingandslashingofweeds.

ReasonsforMinimum Tillage
 Toreducecostofcultivation.
 Tocontrolsoilerosion.
 Topreservesoilmoisture.
 Topreventrootexposureanddamage.
 Toreconstructdestroyedsoilstructure.

WaterSupply,IrrigationandDrainage

Introduction

 Waterisaveryimportantnaturalresource.

 Itisnecessaryforbothcropsandlivestock.

Usesofwaterinthefarm;
 Cleaningequipment.
 Irrigationindryareas.
 Processingfarm produce,forexample,coffee.
 Drinkingbylivestockandman.
 Mixingagro-chemicalssuchasacaricide,fungicidesandherbicides.
 Providingpowerinwatermillstogrindgraincrops.
 Coolingengines.
 Constructionwork.

SourcesofWaterintheFarm

Threemajorsourcesofwaterinthefarm:
 Surfacewater:
Includeswaterfrom;
 Rivers,
 Streams
 Dams.

 Groundwater:
Includeswaterfrom;
 Springs,
 Wells
 Boreholes.

 Rainwater:
Thisiswatertappedinvariouswayssuchas;
 Rooftops
 Rocksurface,whenitisrainingandstoredinvariousways.
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CollectionandStorageofWater
 Dams:
 Thesearestructuresconstructedacrossriversandchannels.
 Theycollectandstorewaterforuseduringthedryseason.

 Weirs:
 Thesearestructuresconstructedacrossriverstoraisethewaterlevelfor

easypumping.

 Unlikeinthedamswaterflowsoverthebarriercreatedacrosstheriver.
 WaterTanks:
 Thesearestructuresmadeofconcrete,stone,metalsheetsandplastics.
 Theystorewaterfrom rainorthatwhichhasbeenpumpedfrom other

sources.
 Tanksshouldbecoveredtopreventcontaminationfrom dust.

PumpsandPumpingofWater
 Pumpingistheliftingofwaterfrom onepointtoanotherbyuseofmechanical

force.

 Waterispumpedfrom thevarioussourcesandthenconveyedtowhereitis
requiredforuseorstorage.

TypesofWaterPumps
Usedtoliftwaterfrom itssource.
 Centrifugalpumps
 Pistonorreciprocatingpumps
 Semi-rotarypumpsand
 Hydram

ConveyanceofWater

 Thisistheprocessofmovingwaterfrom onepoint,usuallythesourceorpoint
ofstoragetowhereitwillbeusedorstored.

 Piping;
 Thisiswherewaterismovedthroughpipes.

Thecommontypesofpipesinclude:
 Metalpipes

 Plasticpipes

 Hosepipes
 UseofContainers:
 Inthiscasewaterisdrawnandputincontainers.
 drums,jerrycans,pots,gourds,tanksandbuckets.
 Whicharecarriedbyanimals,bicycles,humanbeingsandvehicles.

 UseofCanals:
 Inthiscasewaterisconveyedfrom ahighpointtoaloweronealonga

gradualslopetoavoidsoilerosion.
 Waterconveyedthroughthiswayismostlyusedforirrigationandlivestock.
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WaterTreatment
 Rawwatercontainsimpuritieswhichmaybedissolved,floatingorsuspendedin

water.

Theseimpuritiesaregroupedintothreecategories,namely:
 Physicalimpurities:thesearedissolvedimpuritiesdetectedbycolour,taste

andsmell.
 Chemicalimpurities:these are dissolved impurities detected byuse of

chemicalanalysis.
 Biologicalimpurities:thesearemicroorganismsinwatersuchasbacteria,

virusesandalgae.

ImportanceofTreatingWater
 Tokilldiseasecausingmicroorganismssuchascholeraandtyphoidbacteria

thatthriveindirtywater.
 Toremovechemicalimpuritiessuchasexcessfluoridewhichmaybeharmfulto

humanbeings.
 Toremovesmellsandbadtaste.
 Toremovesedimentsofsolidparticlessuchassoil,sandandsticks.

MethodsofTreatingWater
 Aeration:thisistheremovalofsmellandodourfrom waterbyfinesprayingor

bubblingofair.

 Sedimentation:thisiswherewaterisputinlargecontainerssothatsolid
particlessuchassand,metalandotherscansettleatthebottom.

 Filtration:thisispassingwaterthroughfinegranularmaterialstoremovesolid
particlesandbiologicalsubstances.

 Coagulation:additionofchemicalswhichprecipitateimpuritiesandhelpin
softeningofhardwater.

 Chlorination:Sterilizationtodestroydiseasecausingorganisms.

Irrigation
 Itistheartificialapplicationofwatertocropsindryareasorwherewaterisnot

enough.

 Itisoneofthemethodsoflandreclamationincaseofaridandsemiaridareas.

FactorstoConsiderinIdentifyingandAssessingthePotentialofLandforIrrigation
Development

 Topographyoftheland

 Soiltype
 Typeofcroptobegrown
 Wateravailability
 Humanfactorssuchasskill,capitalavailabilityandeconomicactivities.

TypesofIrrigation
 Surfaceirrigation:

 Thisincludesfloodirrigationandbasinirrigation.
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 Itisusedinflatareas.

 Theproblem withthismethodislossofwaterthroughseepage.

 Italsoincreasessoilsalinity.
 Sub-surfaceIrrigation:
 Thisinvolvestheuseofporouspipesorperforatedpipes.
 Itisusedinslopyareasandwherewaterisinadequate.

 OverheadorSprinklerIrrigation:
 Itisusedinanyareawhichisnotsteep.

 DriporTrickleIrrigation:
 Itisusedwherewaterislittleandinrelativelysloppyandflatareas.

Drainage
 Thisisamethodofremovingexcesswaterorloweringthewatertablefrom a

marshywater-loggedland.

 Itisalsoamethodoflandreclamation.

ImportanceofDrainageasaMethodofLandReclamation
 Toincreasesoilaeration.

 Toraisesoiltemperature.
 Toincreasemicrobialactivitiesinthesoil.
 Toreducetoxicsubstancesfrom thesoil.
 Toincreasesoilvolumeforexploitationbyplantroots.

MethodsofDrainage
 Useofopenditches.
 Useofundergrounddrainpipes.
 Frenchdrains.
 Camberedbeds.
 Pumpingoutwaterfrom thesoil.
 Plantingtreespecieswhichabsorbalotofwaterforexampleeucalyptus.

WaterPollution
 Thisistheprocessbywhichharmfulsubstancesgetintothewater.

 Theharmfulsubstanceisreferredtoasapollutant.

Agriculturalpracticeswhichpollutewaterinclude:
 Useofinorganicfertilizers.
 Useofpesticides.
 Poorcultivationpracticessuchasovercultivation,cultivatingalongtheriver

banks.
 Overgrazingwhichleadstoerosionofsoilthuscausingsiltationinwatersources.

MethodsofPreventingWaterPollution
 Soilconservationmeasureswhichminimizesoillossesthrougherosion.
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 Fencingoffthewatersources.
 Adoptingorganicfarmingpracticesforexamplecontrollingpestsandweed

usingnon-chemicaltechniques.
 Plantinggrassalongriverbankstominimizesiltationinrivers.
 Properdisposalofemptychemicalcontainers.

SoilFertilityI

(OrganicManures)

Introduction

 Soilfertilityistheabilityofthesoiltoprovidecropswiththerequirednutrientsin
theirproperproportions.

CharacteristicsofaFertileSoil
 Gooddepth-Goodsoilsgiverootsgreatervolumetoobtainplantnutrientsand

providestronganchorage.
 Goodaeration-fortherespirationofplantrootsandusebysoilorganisms.
 Goodwaterholdingcapacity-ensuresprovisionofadequatewaterforplant

growth.
 Properdrainage-ensuresprovisionofadequateairforplantgrowth.
 CorrectsoilpH-differentcropshavedifferentsoilpHrequirements.
 Adequatenutrientssupply-itshouldsupplytherequirednutrientsinthecorrect

amountsandinaform availabletoplants.
 Freefrom excessiveinfestationofsoilbornepestsanddiseases.

Howsoillosesfertility
 Leaching:verticalmovementofdissolvedmineralsfrom thetoptothelower

horizonsofthesoilprofile.
 Soilerosion-Theremovalandcarryingawayofthetopfertilesoilfrom one

placetoanother.
 Monocropping-Thisisthepracticeofgrowingonetypeofcroponapiece'ofa

landoveralongtime.
 Continuouscropping-cropstakeawayalotofnutrientsfrom thesoilwhichare

neverreturned.
 Growingcropscontinuouslywithoutgivingthesoiltimetorestmakesthesoil

infertile.
 ChangeinsoilpH-changesinsoilpHaffecttheactivityofsoilmicroorganisms

aswellastheavailabilityofsoilnutrients.
 Burningofvegetation-burningofvegetationcoverdestroysorganicmatter.It

alsoexposesthesoiltotheagentsofsoilerosion.
 Accumulationofsalts-soilswithalotofsaltsaresaidtobesaline.Stateof

havingtoomuchsaltinthesoilisreferredtoassoilsalinity.
 Saltsaccumulationcausewaterdeficiencyinplants.Itmayalsoleadtochange
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insoilpH.

MaintenanceofSoilFertility
Soilfertilityismaintainedthroughthefollowingmethods:

 ControlofSoilErosion;
 Terracing,

 Contourcultivation,

 Stripcropping,

 Cutoffdrains

 Plantingcovercrops.

 CropRotation;
 Practiceofgrowingdifferentcropsonthesamefieldindifferentseasonsin

anorderlysequence.

 ControlofSoilpH:

 Applicationoflimingmaterialssuchaslimestone,quicklime,
magnesium carbonateandslakedlimeifthesoilisacidic.

 Applicationofacidicfertilizersifthesoilisalkaline.
 Applicationofmanures.

 Properdrainage;
Donethrough:
 Breakinghardpan.
 Constructionofwaterchannels.
 Growingcropsoncamberedbed
 Pumpingoutwaterfrom thesoil.

 Weedcontrol:
 Useofherbicides.
 Slashing
 Uprooting.
 Mulching
 Useofproperfarmingpracticessuchasearlyplanting,correctspacingand

covercrops.

 Intercropping–

 Farmingpracticewheredifferentcropsspeciesaregrowntogetherinthefield.
 Minimum Tillage;
 Useofherbicides.
 Uprootingofweeds.
 Slashingweeds
 Mulching
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 Stripcultivation.
 UseofInorganicFertilizer;

 Chemicalcompoundsmanufacturedtoapplyspecificplantnutrientsfor

examplecalcium ammonium nitrate(CAN).

 UseofManure;
 Welldecomposedmanuresreleasenutrientsintothesoilandincreaseits

waterholdingcapacity.

OrganicManures

 Manuresarederivedfrom plantsandanimalremains.
 Theysupplyorganicmattertothesoilwhichafterdecompositionreleasesplant

nutrients.

 Theendproductofthisdecompositionisknownashumus.

 Itinfluencessoilchemicalpropertiesandsoiltemperature.
 Manuressupplyawiderangeofessentialplantnutrients.

ImportanceofOrganicMatterintheSoil

 Increasesthesoilwaterholdingcapacityofthesoil.
 Improvessoilfertilitybyreleasingawiderangeofnutrientsintothesoil.

 Providesfoodandshelterforsoilmicro-organisms.

 Improvesthesoilstructure.

 BufferssoilpH/moderatessoilpH.

 Reducesthetoxicityofplantpoisonsinthesoil.
 Moderatessoiltemperaturebyitsdarkcolour.

LimitationsintheUseofManure
 Theyarebulky-lownutritivevalueperunitvolume.
 Laboriousinapplicationandtransport.
 Theyspreaddiseases,pestsandweeds.
 Lossofnutrientsifpoorlystored.
 Ifnotfullydecomposedcropsmaynotbenefitfrom them.

TypesofOrganicManures

 Greenmanure.
 Farm yardmanure.
 Compostmanure

GreenManure
 Madefrom greenplantswhicharegrownforthepurposeofincorporatinginto

thesoil.

Characteristicsofplantsusedforpreparationforgreenmanure:
 Havefastgrowthrates.
 Havehighnitrogencontent.
 Capableofrottingquickly.
 Capableofgrowinginpoorconditions.

PreparationofGreenManure
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 Plantthegreenmanurecropinthefield.
 Allowthecroptogrowuptofloweringstage.
 Incorporateitintothesoilthroughploughing.
 Allowthecroptodecomposefortwoweeks.
 Preparethefieldforplantingthemajorcrop.

Reasonswhygreenmanureisnotcommonlyused/limitations:
 Mostoftheplantsusedasgreenmanurearefoodcrops.
 Greenmanurecropsmayusemostofthesoilmoisture.
 Mostofthenutrientsareusedupbysoilmicro-organismsintheprocessof

decomposingthegreenmanure.
 Plantingofthemajorcropisdelayed.

Farm YardManure(FYM)
 Isamixtureofanimalwasteandcropresiduesusedasbeddingsinanimal

houses.

FactorsthatDeterminetheQualityofFYM
 Thetypesoftheanimalsused.
 Typesoffoodeaten
 Typesoflitterused.
 Methodofstorage.
 Ageoffarmyardmanure.
 Ageoftheanimalsused.

PreparationofFYM

 Providebeddingsinthehousesoffarm animals.
 Animalsdeposittheirdroppingsandurineonthebeddings.
 Animalsmixthem throughtrampling.
 Thebeddingstogetherwithdungareremovedandheapedundershedto

decompose.
 Aftersometime,thematerialsdecomposeandFYM isformed.
 Itcanthenbeusedinthefarm

CompostManure
 Ismanurepreparedfrom heaped(composted)organicmaterials.

Factorstoconsiderinselectingsiteformakingcompostmanure:
 Awelldrainedplace.
 Directionoftheprevailingwind.
 Sizeofthefarm.
 Accessibility.

PreparationofCompostManure
Twomethods:

 Fourheapsmethod

 IndoreMethod(PitMethod)
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IndoreMethod(PitMethod)
Procedure;

 Selectashelteredplacewithashadeandnearthefield.
 Digapitwiththedimension1.2m x1.2m x1.2m.
 Placethematerialsinthefollowingorder:
 Hedgecuttingsormaizestalkstoadepthof30cmasafoundation
 Alayerofgrass,greenweedsorleavesandkitchenwastesto30cm.
 Awellrottenmanure/poultrydroppings.
 Woodashandphosphaticfertilizers.
 Alayeroftopsoiltointroducemicroorganism forthedecompositionoforganic

remains.
 Note:Some water should be sprinkled to the materials to initiate the

decomposition processandregulatetemperatures.

Fourheapsmethod:

Procedure
 Clearthesite.
 Levelthesite
 Fourposts2mhigharefixed1.2mapartfrom fourcornersoftheheap.
 Fixwoodplanksonthesides.
 Materialsareplacedintwoheapsasinthepitmethod,
 Thetwoheapsmakeupheap1.
 After3-4weeks,thedecomposedmaterialfrom heap1istransferredtoheapII.
 Afteranother3-4weeksthematerialistransferredtoheapIII.
 After3-4weeksitisreadyforuseinthefarm.

Indicatorsofwelldecomposedmanure

 Absenceofbadodour.
 Materialsarelighter.
 Manureisbrownincolour.
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AdvantagesofCompostManure
 Onedoesnothavetoownlivestockinordertoprepareit.

 Alotofmanurecanbeproducedwithinashorttime.
 Avarietyofmaterialscanbeusedinitspreparation.
 Useslocallyavailablematerialsthuscheaperthantheartificialfertilizers.
 Improvesthesoilstructure.

LimitationsofCompostManure
 Itreleasesnutrientsslowlyintothesoil.

 Large quantities ofcompostmanure are required to supply enough plant
nutrients.

 Itspreparationislabourintensive.
 Itmayinducesoil-bornepestsanddiseases.

LivestockProduction:

(CommonBreeds)

Introduction

 Theterm livestockisusedtorefertoalldomesticatedanimals.

 Theseanimalsincludecattle,sheep,goats,poultry,pigs,rabbits,camels,bees,
fishanddonkeys.

Theimportanceofkeepinglivestock:
 Sourceoffood.
 Sourceofincome.
 Culturalvalues.
 Sourceofanimalpower.
 Provisionofrawmaterialsforindustries.
 Farmyardmanurefrom theanimalsisusedinmaintainingsoilfertility.
 Cattledungisusedintheproductionofbiogas.

CattleBreeds
 Cattlecanbeclassifiedintotwogroupsbasedontheirorigin.

Theseare;
 Indigenouscattle.
 Exoticcattle.

IndigenousCattle

Zebus–

Theyaresmallinsizeandwithadistincthumpandinclude:

 Nandi,
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 Bukedi

 Maasaicattle.

TheBorana

 ThesearethecattlekeptintheNorthernpartsofKenya.
 TheyarelargerthantheZebus.

 Indigenouscattlearehardyhenceableto toleratetheharsh environmental
conditionsinthetropics.

 TheyarethemajorsuppliersofbeefinKenya.
ExoticCattle
 Foreigncattlefrom thetemperateregions.
 Theyhavedistinctbreedcharacteristicsandareclassifiedintovariousbreeds.

Generalcharacteristics:
 Theyhavenohumps.
 Theyhavelowtolerancetohightemperatureshencepopularincoolclimatesof

theKenyahighlands..
 Theyarehighlysusceptibletotropicaldiseases.
 Theyhavefastgrowthratesleadingtoearlymaturity.
 Theyaregoodproducersofbothmeatandmilk.
 Theycannotwalkforlongdistances.
 Theyhaveshortcalvingintervalsofonecalfperyearifwellmanaged.

Exoticcattlebreedsfallunderthefollowinggroups:
 Dairycattlebreeds.
 Beefcattlebreeds.
 Dualpurposebreeds.

DairyCattleBreeds
 Theyinclude;
 Friesian,
 Ayrshire,
 Guernsey
 Jersey.

CharacteristicsofDairyCattle
 Wedgeortriangularinshape.

 Largestomach.
 Docilewithmildtemperament.
 Large,wellsuspendeduddersandteats.
 Leanbodies.
 Leanandsmoothneck.
 Largeandlongmammarymilkwellsandveins.
 Cylindrical;uniform andwellspacedteats.
 Wideandwellsethindquarterstoaccommodatetheudder.

Friesian-Holstein(largestofalldairybreeds)
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 Origin:Holland
 Colour:Blackandwhite
 Size:Cowweighs550-680kgsBullweighs950kg.
 Highestmilkproducersofalldairybreedsabout9150kgperlactationbutwith

leastbutterfatcontent;3.5%

Ayrshire

 Origin:Scotland
 Colour:Whitewithbrownmarkings.
 Size:Cowweighs360-590kgsBullsweighs500-720kg.

Conformation:
 Straighttoplines,hornsarelongandfaceupwards.
 MilkproductionissecondtoFriesianabout61OOkgperlactationwithbutter

contentofabout4%.

Guernsey

 Origin:GuernseyIslandoffthecoastofFrance.
 Colour:Yellowishbrowntoredwithwhitelegs,switchandgirth..
 Size:Bulls540-770kg.Cowweighs450-500kgs

Conformation:
 Uddersarelesssymmetrical.
 Averagemilkproductionisabout5185kgperlactationwithabutterfatcontentof

4.5%hencetheyellowcolourofmilk.

Jersey(smallestofallthedairybreeds)

 Origin:England
 Colour:Yellowbrownwithblackmuzzleandswitch.
 Size:Bullsweigh540-700kg.Cowweighs350-450kgs

Conformation:
 Dishedforehead,havestraighttop-lineandlevelrumpswithsharpwithers.
 Haveprotrudingblackeyes.
 Averagemilkproduction1270kgperlactationofbutterfatcontent5%.
 Theytoleratehightemperatures.

BeefCattle

Examples:

 AberdeenAngus,

 Hereford,

 Shorthorns,

 Galloway,

 AmericanBrahman,

 charolais

 SantaGetrudis.
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CharacteristicsofBeefCattle
 Blockyorsquareconformation.
 Havethickmusclesorarewellfleshed.
 Earlymaturing.
 Deepchestandgirthandshortlegs.
 Straighttopandlowerlines.

AberdeenAngus

 Origin:NorthEastScotland.
 Colour:Black
 Shape:Cylindrical,compactanddeep;Itispolled.

Size:
 Maturebullsweigh900kg.
 Maturecowsweigh840kgs.
 ItisfoundinTimauareaofKenya

Hereford
 Origin:England.
 Colour:Deepredandwhite-faced.
 Size:Averageweightofbullsis1000kg.
 Cowsweigh840kgs.
 ItisfoundinareassuchasNaivasha.

Shorthorn
 Origin:England.

 Haseasyfleshingability

 Colour:Red,Roanorwhite
 Shape:Cylindrical,compactanddeep.
 Itispolled.
Size:
 Bullsweigh700-900kg,
 cowsweigh545-630kgs.

Galloway
 Origin:Scotland.
 Colour:Black
 KeptinthehighlandareaslikeMoloinKenya.

Charolais

 Origin:France.

 Colour:Creamywhite.
 Size:Bullsweigh1200kg,cowsweigh1000kgs.
 ItisfoundinranchesinLaikipiaDistrict.

DualPurposeBreeds

Examples:Sahiwal,RedPollandSimmental.
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Sahiwal
 Origin:IndiaandPakistan..

 Colour:reddishbrown.

 Size:Bullsweigh650kg,andcows400kg.

 Milkproductionaverages2700-3000perlactationwithabutterfatcontentof
3.7%.

 Ithasapendulousudderswhichdoesnotletdownmilkeasily.

 Itisthereforesaidtobeadifficultmilker.

 Itiskeptinsemi-aridareassuchasNaivasha.

RedPoll
 Origin:England.
 Colour:Deepredwithawhitenose.
 Conformation:Polled-deepgirthandshortlegs.
 Keptinsemi-aridareassuchasNakuru,Mogotio.

Simmental

 Origin:Switzerland.
 Colour:Lightredandwhitepatchesonthehead.
Conformation:
 Ithasbroadandstraightback,withwell-sprungribsanddeepgirth.
 Itiswellfleshedatrearquarters,wellsuspendeduddersandlargeteats.

SheepBreeds:
PurposeofKeepingSheep;

 Meat(mutton).
 Woolproduction.

ExoticSheep
 Woolbreeds-forexamplemerino.
 Dualpurpose-forexampleCorriedale,Romneymarsh.
 Muttonbreeds-forexampleHampshireDown,Dorpers.

Merino

 Origin:Spain

Characteristics:
 Ithaswhitefaceanditslipsandnostrilsarepinkincolour.
 Ramshavehornswhicharespiralinshape.
 Itissusceptibletofootrot,worm andrespiratorydiseases.

Corriedale

 Origin:NewZealand.

 Size:Rams85-90kg.Ewes60--85kg
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 Thisisadual-purposebreedwithwhiteopenfaceandwhitespotsonthelegs.
 Itishornlessandhardy.

RomneyMarsh

 Origin:England.
 Size:Rams100-115kg.
 Ewes84-100kg
 Itisadual-purposebreedwhichshornlesswithwidepollandblacknostrilsand

lips.
 Itisaverageinprolificacy.
 Itisresistanttofootrotdiseasesandworm infestation.

HampshireDown

 Origin:England.
 Size:Rams125kg.
 Ewes80-100kg
 Itisamuttonbreedwhichisearlymaturing,hardyandprolific.
 Fleeceisofpoorqualitybecauseoftheblackfibres.
 Lambingpercentageis125-140.

Dorper
 IsacrossbreedofDorsethornandblackheadPersiansheep.

 Itismuttonbreed.

DorsetHorn

 Dualpurposebreedofsheep.

 IndigenousBreedsofSheep
 Theirbodiesarecoveredwithhair.
 Theirclassificationisbasedontheirtailsandtheirnamesvaryaccordingto

differenttribes.
Characteristics;
 ThintailedsheepfoundinWestAfrica.
 FattailedsuchasMaasaisheep.
 Fatrumpedsheep.

MaasaiSheep
 FoundinSouthWesternKenyaandNorthernTanzania.
 Size:Ram 38kg,
 Ewe20-30kg.
 Colour:Redandbrown.
 Theseareearlymaturingwithlonglegsandsmallpointedhorns.

BlackHeadPersianSheep

 Origin:SouthAfrica
 Colour:Whitewithblackheadandneck.
 Itispolledwithabigdewlap,fatrumpandacurvedtail..
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Goats
Goatswelladaptedto awiderangeofenvironmentalconditionsbecauseofthe
followingcharacteristics:

 Theyfeedonawiderangeofvegetation.
 Theyrequireverylittleamountofwater.
 Theyaretoleranttohightemperatures.
 Theyarefairlyresistanttodiseases.
 Theycanwalklongdistanceswithoutlosingweight.

IndigenousGoatBreeds
 Galla(whiteincolour).Adultfemalecanweigh25kg.

 Somali(Boran):FoundinNorthernKenya(whiteincolour).
 Turkana/Samburu:(Longhairandbearded.
 Mubende:(Black)(40-45kg).Thesearesmallandhardyandarekeptformeat

andmilkedbythepastoralists.

ExoticBreeds
Boergoat

 Origin:SouthAfrica

 Colour:White
 Haslongearsandlonghairontheirbodies.

Anglo-Nubian

 Origin:NorthEastAfrica

 Colour:RoanandWhite
 Thesehavelonglegs,loppedearsandarepolled.
 Theyproduce1-2litresofmilkper,day.

Jumnapari

 Origin:India
 Colour:White,blackandfawn.
 Theyarehorned,havelargeloppedears
 Produce1-1.5_litresofmilkperday.

Toggenburg
 Origin:Switzerland
 Colour:Whitepatchesonthebody,whitestripesonthefaceandneck.
 Erectforwardpointingearsandpolled.
 Canproduce2-3ofmilkperday.

Saanen
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 Origin:Switzerland.
 Colour:White
 Theyhaveerect,forwardpointingearsandpolled.
 Canproduce2-3Iitresofmilkperday.

Angora

 Origin:AngorainAsia.

 Colour:White

 Itiskeptforwoolproduction.

Frenchalpine.Pigs
Characteristics:

 Theyaresparselyhairedandthereforecannotwithstandcold.
 Pigswallowwhenitishotduetoabsenceofsweatglands.
 Theybreathefastwhenitishot.
 Theyhavebristlesinsteadofhair.

Breeds
LargeWhite

 Origin:Britain
_Keptforbaconandporkproduction.
 Long,largeandwhiteincolour.
 Earsstraightanderect.
 Hasdishedfaceandsnout.
 Mostprolificandwithgoodmotheringability.
 Fairlyhardy.

Landrace

 Origin:Denmark
 Whiteandlongerthanlargewhite._
 Earsdrooping.
 Goodforbaconproduction.
 Veryprolificwithgoodmotheringability._
 Requireshighlevelofmanagement.

WessexSaddle

 BackOrigin:England

 Colour:Blackwithwhiteforelegsandshoulders.
 Straightsnoutanddroopingears._
 Goodforbaconandpork.
 Goodforkeepingoutdoors.
 Excellentmotheringinstincts.
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Otherpigbreedsinclude:

 Berkshire,

 Middle-white

 DurocJerseypig.

Pigscanbecrossedtoobtainhybridsorcrosses.

AdvantagesofCrosses
 Increasedlittersize._

 Earlymaturing.
 _Increaseinbodylength.
_Highproportionofleanmeattofat.

PoultryBreeds
Therearethreetypesofchickenbreeds:

 Thelightbreedskeptforeggproduction.
 Theheavybreedskeptformeatproduction.
 Dualpurposebreeds-keptforbotheggsandmeatproduction.

CharacteristicsofLightBreeds
 Nevergobroodyhencepoorsitters.

 Excellentlayers(over220eggsperyear).
 Poormeatproducers(henscanattain2kg;cocks3kgs)
 Verynervousandexhibithighdegreeofcannibalism.
 Hen'scombislargeandbentoveroneeyeandcock'scombislargewith5-6

serrations.

Examples:

 Leghorns,

 Anconas,

 Silkies,

 Minorcas.

CharacteristicsofHeavyBreeds
 Canlayfeweggsandprovidegoodmeatasbroilers.
 Cangobroody.
 Heavierandbiggerinsize.
 Growfast.

Examples:

 LightSussex,

 CornishDark

 White.

CharacteristicsofDual-PurposeBreeds

 Gobroody.
 Havegoodmeat.
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 Diseaseresistant(donotrequirehighstandardofmanagement).
 Rarelyexhibitcannibalism.

Examples:RhodeIslandRed.

Hybrids
 Thesearedevelopedbycrossingtwodifferentbreeds.
 Theyaresuperiorinperformance.
 Canattain2kgin56daysforbroilersandlayover200eggsperyearforlayers.
Examples:
 Shavers,
 Thombers
 Isabrown.

Rabbits
Keptforthefollowingreasons:

 Toprovidemeat,fur,hairorwool.

 Toprovideskinforleather.
 Toprovidemanure.
 Aspetanimals.
 Usedforresearchpurposes.

Breeds
 Californianwhite:white,veryprolificblackears,noseandfeet).
 NewZealandwhite:(whitewithpinkeyes-goodformeat).
 Flemishgiant(darkgrey-goodformeat).
 Angorarabbit(white,keptforwoolproduction).
 Chinchillah(greyish,keptforitsfur).
 Earlops(whitewithdroopyears).
 Kenyawhite(white,smallestofbreeds).

Camels
Keptfor;
 Transport,
 Racing,
 Toprovidemilk,meatandwool.
Therearetwospeciesofcamels.

Dromedary(Camelusdromedarius)

 Origin:ArabiaandSyria
 Aresinglehumped,havelightbody
 Goodforracingandrapidtransport.

Bacterian(Camelusbacterianus)

 Origin:CentralAsia
 Hasdoublehumps,heavierandhasshorterlegs.
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 Canliveincoldregionshenceitsthickandlongcoatactsasinsulation.
 Capableofsheddingthecoatduringspring.

Termsusedtodescribelivestockindifferentage,sexanduse.

Livestock Adult ReplacementStock Young Users)

Species Male Female Male Female One

Cattle Bull Cow Bullock Heifer Calf
Dairy-milk
Beef-meat

Sheep Ram Ewe Ram Hogget Lamb
Mutton-meat
Woolsheep-wool

Goat Buckor Doeor Buck Doe Kid Dairy-milk

Billy Nanny Mutton-meat

Pigs Boar Sow Boar Gilt Piglet Pork-meat

Bacon-cured

Poultry Cock Hen Cockerel Pullet Chick Broilers-meat

Layers-eggs

Rabbits Buck Doe Buck Doe Kindling Meat

Camel Bull Cow Bull Heifer Calf Pack,trainedfor

riding,racingmilk,

meat,fur

AgriculturalEconomicsI
(BasicConceptsandFarm Records)

Introduction

 Economicsisthestudyofhow manandsocietychoosestoallocatescarce
productiveresourcestoproducevariouscommodities,overtime,anddistribute
them amongvariousconsumersinsociety.

 Itattemptstoexplainhow mancanbestusethelimitedresourcestoproduce
goodsandserviceswhichsatisfieshisneedswithminimum wastageorlossof
theseresources

Example;
 food,
 clothing
 shelter

 Agriculturaleconomicsisthereforedefinedasasciencethataimsatmaximizing
outputwhileminimizingcostsbycombiningthelimitedsuppliesofgoodsand
servicesforusebythesocietyoveracertainperiodoftime.

 Theseare;
 land,
 capital,
 labour
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 management

BasiceconomicPrinciples

Scarcity
 Economicscarcitymeansresourcesarelimitedinsupplyrelativetodemand.
 Thisprincipleimpliesthatthereisnotimethatmancanhaveenoughresources

tosatisfyallhisneedordesires

Choice/Preference
 Humanwantsaremanyandvariedandmeansofsatisfyingthem arelimited.
 Therefore,manhastomakeachoiceamongthealternativesinordertousethe

resourcesavailable.
 Mandoesthisbysatisfyingthemostpressingneedsfirst.
 Thisiscalledscaleofpreference.

OpportunityCost
 Opportunitycostistherevenueforgonefrom thebestalternative.
 Itexistsonlywheretherearealternatives.
 Wheretherearenoalternativestheopportunitycostisequaltozero.
 Opportunitycosthelpsindecisionmaking.

Farm Records
 Farm recordsaredocumentskeptinthefarm
 Theyshowfarm activitiescarriedoutoveralongperiodoftime
 Orinformationkeptinthefarm inwrittenform,aboutthefarm andallactivitiesin

it.

UsesofFarm Records
 Showthehistoryofthefarm
 Showwhetherthefarm ismakingaprofitorloss.
 Show alltheassetsandliabilitiesofthefarm whichcanbeusedtovaluethe

farm.
 Helpinsupportinginsuranceclaimsondeath,theft,fireorlossoffarm assets.
 Helpintaxassessmenttoavoidovertaxation.
 Usedasaguideinplanningandbudgeting.
 Helpstodetectlossesortheftinthefarm.
 Makeiteasytoshareprofitsorlossesinpartnerships.
 Helpinsettlingdisputesamongheirstoestateifthefarmerdieswithoutawill.
 Providelabourinformationonterminalbenefitsforaworker.

TypeofFarm Records
 ProductionRecords-Showthetotalyieldandyieldperunitofeachenterprise.

 InventoryRecords-Arecordofallpermanentandconsumablegoodsinthe
farm.

ConsumableGoodsInventory
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Date Commodity Quantity Date Issuedto Quantity balallce

Item Stock

 FieldOperationRecords-Show indetailsallfieldpracticescarriedout
togetherwiththeinputusedforallthecropenterprises.

 BreedingRecords–
 Showallthebreedingactivitiesinthefarm.
 From theserecordsitispossibletoselecttheprolificanimalsandcullthe

infertileones.
 FeedingRecords–Arecordofthetypesoffeedsusedinthefarm andtheir

quantities.
 HealthRecords–
 Indicatesthehealthconditionsoftheanimalsinthefarm.

From theserecordsitispossibleto:

Selectandcullanimalsonhealthgrounds.

Encyclopedia

Agriculture:General

 agrarianreform

 agriculturalsubsidies

 agriculture

 agronomy

 animalhusbandry

 aquaculture

 aquaponics

 baler

 binder

 blackearth

 boglime


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 bonemeal

 catchcrop

 calcareoussoil

 chernozem

 clearcutting

 colter

 combine

 commune

 compost

 collectivefarm

 covercrop

 creamery

 cultivation

 cultivator

 dairying

 dip

 diskplow

 drainage

 dryfarming

 ensilage

 fallowland

 farming

 fertilizer

 forestry
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 GoodAgriculturalPractices

 GreenRevolution

 grain

 guano

 harrow

 harvester

 haybaler

 hoe

 humus

 hydroponics

 incubator

 irrigation

 kibbutz

 kolkhoz

 lariat

 lasso

 landreform

 liming

 lister

 loam

 loess

 manure

 marketgardening

 marl
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 middlebuster

 moldboard

 mower

 mulch

 organicfarming

 pasture

 peat

 picker

 plantbreeding

 planter

 plough

 plow

 podzol

 prairiesoil

 rake

 ranch

 reaper

 reclamationofland

 rootcrop

 rotationofcrops

 Rothamsted

 sericulture

 share

 sharecropping
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 separator,cream

 silage

 silo

 silviculture

 soil

 soiling

 soillessgardening

 straw

 stripcropping

 superphosphate

 terrace

 thrashing

 threshing

 tractor

 truckfarming

 watergardening

 winnowing
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 Plants
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