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INTRODUCTIONTOAGRICULTURE

ThewordAgricultureisderivedfrom twoLatinwordsAgerwhichmeansfield

andculturethatmeanscultivation.Thereforeagriculturecanbedefinedas

fieldcultivation.

Livestockareallthedomesticatedanimals.

Definitionofagriculture:

Agriculture is defined as the artand science ofcrop and livestock

production.

Asanart

Involvesuseoflearnedskillsandperformingthem manually(byhand).E.g.

Tillingofland.

Constructionoffarm structures.

Measuringdistances.

Machineoperations.

Harvestingofcrops.

Feedingandhandlinganimals.

MarketingofAgriculturalproduce.

Asascience

Itinvolvesexperimentationandapplicationofscientificknowledgee.g.in

areassuchas:

Soilscience(pedology)---studyofsoil.

Croppathology—Studyofcropdiseases.

Entomology---Studyofinsectsandtheircontrol.

AgriculturalEngineering---soilandwaterconservationandfarm power.

Genetics—Plantandanimalbreeding.

Production ---Areactivitiesthatincreasethequalityandquantityof

something.

Cropproductionactivitiesinclude:landpreparation,planting,fertilizerand
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manureapplication,weeding,pestcontrol,diseasecontrolandharvesting.

Livestockproductionactivitiesinclude:

Selectionandbreeding.

Feeding.

Rearingtheyoungstock.

Parasiteanddiseasecontrol.

Housing.

Obtainingproductsfrom animals.

Branchesofagriculture

Crop production:e.g.Field crop farming,pomology,Floriculture,

olericulture.etc.

Livestockproduction:e.g.Apiculture,Poultrykeeping,aquaculture.etc.

Soilscience.

AgriculturalEconomics.

AgriculturalEngineering.

CropfarmingorArablefarming:Isthecultivationofcropsoncultivated

land.E.g.Inpurestands(monocropping)ormixedstands(intercropping).

Include:

Fieldcrops:Arecropsgrownonlargeareasofland.AreeitherAnnual

cropslikecerealsandpulsesorperennialcropse.g.coffee,tea,sisal,

caneetc.

Horticulturalcrops:Areperishablecropsandareexportedtoearn

foreignexchange.Include:

Floriculture:Growingofflowerse.g.tuberrose,roses,andcarnations.

Olericulture:Growing ofvegetables e.g.French beans,cabbages,

tomatoes.etc..

Pomology:Growingoffruitse.g.avocado,mangoesandcitrus.

Livestockfarming:Include:

Pastoralism (mammalianlivestockfarming).Istherearingoffarm
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animalsonpastures.E.g.cattle,goats,pigs,sheep,camelsandrabbits.

Fishfarming(Aquaculture);Istherearingoffishinfishponds.Fishis

acheapsourceofproteins.

Beekeeping:(Apiculture);Istherearingofbeesinbeehives.Bees

provide;HoneyandWax,income,Medicine,pollinationofflowers.etc.

Poultrykeeping;Istherearingofbirdsformeatandeggs,manure,

income.Etc.Includeclassesofbirdssuchaschicken(mostcommon),

Ducks,geese,Ostrich,pigeonandTurkeysetc.

AgriculturalEconomics:Dealswithutilizationofscarceresourcesi.e.of

land,labour,capitalandmanagement.Itaimsatmaximizingoutputwhile

minimizingcosts.

AgriculturalEngineering;Dealswithuseandmaintenanceoffarm tools

andequipment,farm machineryandfarm structures.

FARMINGSYSTEMS

Afarmingsystem isanorganizationofthefarm andalltheenterprisesin

relationtoeachother.

Itcanbeextensiveorintensive.

Extensivesystem

Characteristics

Largetractsofland.

Lowcapitalinvestmentperunitarea.

Lowlabourperunitarea.

Lowyieldsperunitarea.

Intensivesystem

Characteristics

Smalltractsofland.

Highcapitalperunitarea.

Highlabourinvestmentperunitarea.
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Highyieldsperunitarea.

Extensiveorintensivefarmingcanbecarriedoutonsmallorlargescaleof

land.

Thescaleofproductiondependson:

Leveloftechnology.

Landavailability.

Capitalavailability.

Skilledlabouravailable.

LargeScaleFarming

Characteristics

Largetractsofland.

Heavycapitalinvestment.

Skilledlabourandqualifiedmanpower.

Highlevelofmanagement.

It’sforcommercialpurpose.

Low operationcostsperunitofproductionsinceitmakesuseof

economiesofscale.

Dependsonefficienttransport.

Requiresgoodmarketsystem.

Mostoftheworkismechanized.

Providesmoreemployment.

ItincludesplantationfarmingandRanching.

Plantationfarming.

Characteristics

Largetractsofland.

Production ofonlyonecrop.e.g. Tea plantationsin Kiambu and

Kericho,CoffeeinKiambu,SugarcaneinMuhoroni,SisalinMombasa,

PineappleinThika.

Ranching:Isthekeepingoflivestock(beefanimals)inmarginal
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rangeareas.

Itisanimprovedpastoral-nomadism because:

Animalsareenclosedinanarea.

Diseasesarecontrolled.

Pasturesareimproved.

Supplementaryfeedsandwaterareprovided.

Pestsandparasitesarecontrolled.

Thereisprovisionofextensionstaff.

N.BThelivestockcarryingcapacityislowbecauseoflimitedpasture.

RanchingisbecomingmoreandmorecommoninKenyabecauseof:

Highmeatdemand.

Highpopulationpressureonhighpotentialareas.

Arablefarmingisbecomingsmaller.

SmallScaleFarming

Characteristics

Smallpieceofland.

Useofimprovedtechnology.V

Productionofcropsandlivestockisspreadthroughouttheyear.

GoodsareproducedforsubsistenceorcommercialpurposeI,esaleof

surplusgoods..

Doesnotrequireheavycapitalinvestment.

Advantages

Littlecapitalisrequired.

Sourceoflivelihoodtosmallscalefarmers.

MethodsofFarming

MixedFarming
Thisisthegrowingofcropsandrearingofanimalsonthesamefarm.
Advantages
Itisamethodofdiversificationwherebyshouldoneenterprisefail,the
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farmercanbenefitfrom theother.
Thereismutualbenefitbetween thecropsand livestockwherecrops
providefeedforlivestockandanimalsprovidethem withfarm yardmanure.
Thereismaximum utilizationofresources.
Disadvantages
Labourintensive.
Highinitialcapitalrequired.
Farmer’sattentionisdivided.
NomadicPastoralism
Pastoralism:Thisisthepracticeofrearinglivestockonnaturalpastures.
Nomadism:Thisisthepracticeofmovingfrom oneplacetoanother.
Pastoral–nomadism isthereforethemovingofanimalsfrom oneplaceto
anotherinsearchofpastureandwater.
Thisiscommoninthearidandsemi-aridareas.
ShiftingCultivation

Farmingonapieceoflandcontinuouslyuntilitisexhaustedafter

whichthefarmermovestoanewmorefertileland.

Itisapplicablewhere;

Landisabundant

Populationissparse

Numberoflivestockperunitareaislow.

Landiscommunallyowned.

Advantagesofshiftingcultivation

Ithaslowcapitalrequirement

Thereisnopestsanddiseasesbuild-up

Soilstructureismaintained

Nolanddisputesaslandownershipisnotindividualized.

Disadvantagesofshiftingcultivation

Totalyieldsperunitareislow

Farmershavenoincentivetodeveloplandandconservewaterandsoil

A lotoftimeiswasted when thefarmerisshifting and building
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structures.

Notapplicableinareasofhighpopulationdensityorwherethereis

highpopulationincrease.

iv) Agroforestry

Agroforestry-Involvesgrowingoftreesandcropsandkeepingofanimals

onthesamepieceoflandatthesametime.

Suitabletreespeciesforagroforestry

Leucaenaleucocephala

Gravillearobusta

Calliandracatothrysus

Mangiferaindica

Sesbaniasesban

Lantanacamara

Cajanuscajan

AdvantagesofAgroforestry

Saveslaboursincesomeoperationscanbedoneatonceforboth

plantsandtrees

Giveshighercombinedyield

Providewidevarietyofagriculturalproduce

Reducestherisksoftotalfailure

Cropsbenefitfrom nitrogenfixingtrees.

Treeshelpinholdingthesoilfirmly

Sometreesactaslivestockfodder.

Providesawidervarietyofagriculturalproduce.

DisadvantagesofAgroforestry

Mechanizationisdifficult.

Useofpesticidesandfertilizermaybedifficult.

Productivitymaysufferbecausetheskillsformanagingthedifferent

trees
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FACTORSINFLUENCINGAGRICULTURE

HUMANFACTORS.

Theyarefactorsinhumanbeingsorthewayhumanbeingsdothings.

Thefollowing isalistofhuman factorsthatinfluenceagricultural

production.

Levelsofeducationandtechnology

Thisistranslatedastheabilityofaproducerwhoisafarmertoapply

appropriatemethodsand techniquesinproductionusing available

resourcesforexample,Farmerweighing livestockfood to ensure

efficiency

Goodeducationlevelmakesafarmerabletounderstandandtranslate

technicallanguageinfarming.

Healthofthefarmers

Ahealthynationisaproductivenation

Thefollowingaresomeofthediseasesthatcontributetolowering

agriculturalproductivity

Malaria,

Tuberculosis,

Typhoid,

PneumoniaandHIV/AIDS

EffectsofHIV/AIDSonfarming

Lossofskilledlabour

Timespentcaringfortheinfected

Moneyspentontreatment

Stateofeconomicdevelopment

Thecapitalearnedfrom economicactivitiessuchasfarmingisused

toraiseeconomicgrowthinthecountry.

Transportandcommunicationnetwork



amosobiero7@gmail.com

10
FOR:Form 2,3&4NOTES,latest&UpdatedSchemesofWork,QualityRevisionBooklets,Entry,Mid-Term&End-Term

Exams,AllKASNEBnotes,Set-BooksActedVideos…….

WhatsAppSirObieroAmos@ 0706851439

Goodandefficientinfrastructureisimportantforthesmoothflowof

farm producefrom thefarm totheconsumer.

Theimprovementoftechnologyin communication hasimproved

farmersaccesstoimportantinformationfrom theresearchstations

andotherfellowfarmers

Governmentpolicyonagriculturalinputandproducetaxation

The governmentofKenya,through differentministriesformulates

guidelinestobefollowedbyproducersofdifferentproducts.Afterthe

guidelinesandproposalsarelegislatedtheybecomepolicies

Availabilityofstoragefacilities

Culturalandreligiousbeliefs.

LocalandInternationalmarketforces

HumanFactorswhichimproveproduction

Goodhealthofthefarmer

Availabilityofmoney

Hightaxationonimportedagriculturalproduce

Availabilityofreadymarketforagriculturalproduce

Availabilityofstoragefacilities

Liberalizedmarket

HumanFactorswhichlowerproduction

Restrictiveculturalandreligiousbeliefs

Poorroadnetwork

BIOTICFACTORS.

Thesearelivingorganismsthataffectagriculturalproduction.

Bioticfactorsinfluencingagriculturecanbedividedintothefollowing

classes.

Croppests:stalkborerdamagingmaizeinthefield

Decomposers:Causerottingoforganicmattertherebyreleasing

nutrientsforcropgrowth.
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They help in improving soilstructure through incorporating

organicmatterintothesoil.

NitrogenfixingBacteria:Nitrogenfixingbacteriaarefoundinroot

nodules ofleguminous plants.Improve crop production through

increasingsoilnitrogencontentwhichcropsrequireforpropergrowth.

Livestockparasites:suckbloodandtransmitdiseasestoanimals

Pollinators: Bee pollinating maize flower. Pollination in crop

productionincreasesyieldsandviabilityofseeds.

Predators:Eaglescaneatchicken,rabbitsamong otherlivestock.

Eaglecanalsoeatinsectsandpestsforexamplerats,molesandbirds

whichdestroycrops.

Pathogens:Causesdiseasesinlivestockandcropstherebylowering

qualityofproduce.Increasecostofproductionwhencontrolmeasures

are implemented. Introduce toxic substances into agricultural

productstherebyloweringthequalityoftheproduce.Cancausedeath

tocropsandanimals.

EffectsofBioticFactorsonAgriculturalProduction

1.Pests

Feedoncropstherebyloweringquantityofagriculturalproduce.

Feedongrainstherebyaffectingviabilityoftheseeds

Actasdiseasevectors

Lowerpalatabilityofcropproduce

Increasecostofproductionwhencontrolmethodsareapplied

Createentrypointsfordiseasecausingorganisms

2.Parasites

Irritatelivestock

Causesanemiainlivestock

Someblockalimentarycanal
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Lowerrateofproductioninlivestock

Increasecostofproductionwhencontrolled

Somelowerqualityofhidesandskins

Someabsorbfoodmeantforthelivestocktherebyloweringthelevelof

production.

Someforexampletickstransmitdiseasecausingorganisms.

CLIMATICFACTORS.

Climaticfactorsinclude:

Rainfall

Poorrainfalldistributionresultstowiltingofcrops

Excessrainfallcancausesoilerosion

Excessrainfallcanresulttocropfailureduetoflooding.

Thefouraspectsofrainfallwhichaffectagriculturalproductioninclude:-

RainfallAmount

Rainfallamountreferstoquantityofrainfallreceivedinagivenareafora

periodofoneyear.Rainfallamountismeasuredusingaraingaugein

millimetersperannum.Theamountofrainfalldeterminesthecrops

growninanarea.

Rainfalldistribution

Thisreferstothespreadofrainfallovertheyear.Rainfalldistributionis

verypoorinKenyaandthereforeirrigationisnecessarytosupplement

theshortsupply.

Rainfallreliability

Thisreferstothecertaintywithwhichagivenamountofrainisexpected

inagivenplaceintheyear.

RainfallIntensity

Thisreferstothestrengthwithwhichrainfalls;itisthereforemeasured

intermsofamountperhour.

Rainfalloflowintensityispreferredasitimproveswaterinfiltrationinto



amosobiero7@gmail.com

13
FOR:Form 2,3&4NOTES,latest&UpdatedSchemesofWork,QualityRevisionBooklets,Entry,Mid-Term&End-Term

Exams,AllKASNEBnotes,Set-BooksActedVideos…….

WhatsAppSirObieroAmos@ 0706851439

thesoilandcauseslesssoilerosion.

Temperature

Temperatureisthecoldnessorhotnessofaplace.

TemperatureismeasuredindegreesCelsiususingathermometer.

Temperatureisinfluencedbyaltitudeandtopography.

Temperaturedecreaseswithincreaseinaltitude,suchthatforevery

300metersriseinaltitudeabovesealeveltemperaturedecreases

by1.7-2.2degreesCelsius.

Eachcrophasatemperaturerangewithinwhichitcangrowreferred

toasthecardinalrangeoftemperature.

Forcropstogrowwellandproducehighyields,theyrequireanarrow

temperaturerangewithinthecardinalrangereferredtoasoptimum

rangeoftemperature

Effectsoftemperatureonagriculture

Lowtemperature

Slowgrowthrate.

HighincidencesofdiseasesuchasCDBincoffee.

Improvementofqualityincropssuchasteaandpyrethrum.

Hightemperature

Highevaporationratehencewiltingincrops.

Hastentherateofmaturityduetoincreasedgrowthrate.

Improvementofqualityincropssuchaspineapplesandoranges.

Increaseincidencesofdiseasessuchasleafrustincoffee.

Increasedincidencesofpestinfestationsuchasaphidsinvegetables.

Effectsofaltitudeonagriculture

Kenyaisdividedintothreeecologicalzoneswhichinclude;

Lowaltitudezoneo-1500metersabovesealevel

Medium altitudezone1500-2500metersabovesealevel
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Highaltitudezoneabove2500metersabovesealevel

Cropsperform differentlywhengrownineachoftheseecologicalzones

and therefore each crop has its mostsuitable zone formaximum

performanceasillustratedbelow.

Wind

Windreferstoairinmotion.

Belowisalistofeffectsofstrongwindonagriculturalproduction.

Blowingandbringingrainbearingclouds

Destructionoffarm structures

Strongwindmaycourselodginginweakplants.

Winderosiononbareland

Increasesrateofmoistureevaporation

Increasespreadofpestsanddiseases

Agentofdispersal.

Pollinationincrops.

Light

Lightisthesourceofenergywhichplantsrequireforphotosynthesis.

During photosynthesis,plants manufacture food using waterand

carbondioxideinthepresenceofsunlightandchlorophyll.

Aspectsoflightthatinfluenceagriculture

i). Lightintensity.

Thisisthestrengthwithwhichlighthitsthesurfaceoftheearth.

ii) Lightduration

Thisistheperiodoftimetheplantsareexposedtolightrecorded

usingaCampbellsunshinerecorder

Photoperiodism

Thisistheresponseofplantstowardlightduration.

Longdayplants

These areplantswhichrequiremorethan12hoursoflightingto
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flowerandproducefruitsorseedse.g.somewheatvarieties

Shortdayplants

Theseareplantswhichrequirelessthan12hoursoflightingtoflower

andproducee.gMaize

Dayneutralplants

Theseareplantswhichproduceflowersregardlessofthedurationof

lightingtheyhavebeenexposedtoe.gTobacco.

iii)Lightwavelength:

Thisreferstothetypeorqualityoflight.Awavelengthisthedistance

betweentwocorrespondingpointsofalightwave.

Chlorophyllabsorbscertainwavelengthsoflightwhicharenotpresent

inartificiallightunlessitisultravioletorinfrared.

NB/Green housescan beused to controlthetemperature,relative

humidityandlightdurationandintensity.

RelativeHumidity.

Thisistheamountofwatervapourheldbyairatagiventemperature.

Athighhumiditytherateofevaporationislowandviceversa.

EDAPHIC/SOILFACTORS

Soilisamixtureofweatheredrockanddecayedorganicmatter.

Itsupportsplantgrowthbyprovidinganchoragenutrientsandwater.

Topsoilcoversmostoftheearthanditcontainsminerals,organic

matter,air,waterandlivingorganisms.

SoilFormation

Soilisformedthroughtheprocessofweathering.

Weatheringisthebreakdownandalterationoftheparentrocknearthe

earth’ssurface.

Parentrockisfirstbrokenintosmallerfragmentsandeventuallyinto

individualconstituentminerals.

Theindividualmineralscombinetoform thesoil.
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Weatheringisacontinuousprocessandittakeshundredsofyearsto

form acentimeterofthesoil.

Weathering involves breakdown (disintegration) and building up

(synthesis).

Weatheringprocessisinfluencedbythefollowingfactors.

Climate.

Parentmaterial.

Topography.

Livingorganisms.

Time.

AgentsofTheWeatheringProcess.

Physicalagents.

Inthiscasenochemicalchangesareinvolved.

Theseincludewind,water,movingiceandtemperature.

Strongwindscarrymaterialswhichhitagainsteachotherandbreak

intosmallerfragments.

Raindropshitthegroundwithsomeforcecausingsoilerosion.

Movingicecausesrockstodisintegrate.

Hightemperaturesinthearidareascausetherockstoatdifferent

rates.Duringthenight,temperaturesdropmakingtherocktocontract.

The rock surface contracts fasterthan the inside.This unequal

contractioncausestherockstodisintegrate.

In places with verylow temperature,watergets into the cracks,

freezesandbecomesice.Aswaterturnsinto ice,itincreasesin

volumepushingtherockaparthencedisintegration.

Biologicalagents.

Thisinvolveslivingorganisms.

Largeanimalslikeelephantsandcattleexertpressureonrocksas

theymovecausingthem tobreak.
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Mansactivitiessuchasmining,quarrying,roadconstructionandearth

movingbreaksrocksintosmallerfragments.

Bacteriaandfungihelpinthebreakdownofplantandanimaltissues

(decomposition).Thesematerialsareincorporatedintothesoil.

Termites and moles bring to the surface large quantities offine

materials.Thispromotesweatheringbyaeratinglowerlayersofthe

rocks.

Roots ofplants force theirway through rocks making them to

disintegrate.They also produce acids during respiration which

dissolvesrockminerals.Decayedrootsmaymixwithwaterforming

organicacidswhichdissolvesrockminerals.

Chemicalagents.

Thisis the decayordecomposition ofthe rocks.Itinvolvesthe

followingprocesses.

Carbonation.

As the rain falls through the atmosphere,itdissolves some Co2

formingweakcarbonicacid.

Overtimethisacidreactswiththerockmineralsparticularlycalcium

carbonatecausingdecomposition.

Rainwater + carbon (iv) oxide

Carbonicacid.

Carbonicacid + Limestone Calcium

bicarbonate

Thecalcium bicarbonateformedinthisreactionissolubleinwater

causingwatertoeventuallydissolvetheentirerock.

Oxidation.

Oxygenreactswithmanyelementsfoundinrockscausingthem to

disintegrate.

Solution.
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Hydrolysis.

Hydration.

FactorsInfluencingSoilFormation

Parentrockmaterial

Thisinfluencesthephysicalandchemicalpropertiesofthesoilsuch

as

Thetextureofthesoile.g.granitegivescoarsegrainedsoil.

Mineralcompositionofthesoile.g.rockscontainingcalcite,feldspar

and ferro-magnesium minerals produce deep heavy soils rich in

nutrients.

Therateofsoilformatione.g.limestoneiseasilyweatheredinwarm

humidregionsandthecarbonatesareeasilysoluble.

Since the parentmaterialinfluences the physicaland chemical

propertiesofthesoil,itthereforecontrolsthetypeofvegetationinan

area.

Climate

Hightemperaturespeeduptherateofchemicalreactions.

Windactsasatransportagentandcarriestheweatheredmaterials

from oneplacetoanother.Wherealotofweatheredmaterialsare

deposited,thesoilsaredeepandrichinnutrients.

Rainfallprovides waterwhich is an importantreagentduring the

weatheringprocess.Alotofrainmaycauserockstobreakhastening

theweatheringprocess.

Topography(Relief)

Thisistheshapeofthelandinrelationtotheunderlyingrockofthe

earth’ssurface.

Itmayquickenorslowtheweatheringprocess.

Theslopeaffectsthedepthofthesoilandkindofvegetationgrowing

inanarea.
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Soilsfoundinflatlandandlowlyingareastendtobemorefertilethan

thosefoundonhigherslopes.Suchareashavedeepersoils.

Onasteepslope,erosionishighandsuchareashaveshallowsoils.

Livingorganisms(Bioticfactors)

Thepresenceofthevariousagentsofbiologicalweatheringspeedsup

theprocessofsoilformation.

Time.

Theprocessofsoilformationisveryslowandtakesalotoftime.

Deepmaturesoilsarefoundwheresoilformingprocesseshavetaken

placeoveralongperiod.

Iftheparentmaterialisresistanttoweatheringagents,moretimeis

requiredforthesoiltomature.

Areaswithseveresoilerosionhaveapoorlydifferentiatedsoilprofile.

SOILPROFILE

Thisistheverticalarrangementofthesoilhorizons(layers).

Thehorizonsshowsoillayersatdifferentstagesofdevelopment.

Soilformingprocessesarecontinuousandthesoildevelopsindepth

resultingintheformationofthedistinctsequenceofsoillayers.

Thelayersdifferfrom eachotherintermsofcolour,organicmatter

content,chemicalcomposition,porosity,depthandthearrangementof

soilparticles.
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Thehorizonsare;

Superficiallayer.

It’sathinlayerconsistingofdeaddecayinganddecayedorganic

mattercoveringthesoil.

Topsoil(HorizonA).

Itliesbeneaththesuperficiallayer.

Itcontainsalotofhumushenceit’sdarkerthantheotherlayers.

It’swellaeratedandcontainsactivelivingorganisms.

It’swelldrainedandrichinplantnutrients.

Mostoftherootsarefoundhere.

Subsoil(HorizonB).

Foundbeneaththetopsoil.

Morecompactedandlessaeratedthantopsoil.

Maycontainanimpermeablelayercalledthehardpanwhichmay

preventdrainageandrootpenetration.

Mineralsleachedfrom topsoilaccumulateherehencethislayeris

referredtoasthelayerofaccumulation.

Ithasclaydeposits.

Substratum/weatheredrock(HorizonC).

Madeupofpartlyweatheredrocks.
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Hasnohumus.

Hardandimpermeabletowater.

Rootsofbigtreesmayreachthislayeranddrawwaterfrom itduring

thedryseason.

Parentrock/Bedrock(HorizonD).

It’sfoundbeneaththeweatheredrock.Soilisformedfrom thisrock.It

maycontainpondsofwater.

NB/.Betweenanytwoborderingsoillayers,thereisatransitionalzone

wherebyonelayergraduallymergesintothenextoneintheseries.

Thesoilprofileinfluencesagricultureinthefollowingways.

Topsoilcontainsmostofthesoilnutrients,wellaeratedandhassoil

microorganisms.

A welldevelopedprofileholdsmoremoistureforplantusethana

shallowone.

Looselypackedsubsoilallowseasyrootpenetration,drainageand

aeration.

Nature and composition ofthe bedrock determines the mineral

componentsofthewholesoil.

SOILCONSTITUENTS

Mineralmatter.

Themineralcompositionoftheparentrockdeterminesthemineral

constituentsofthesoil.

Themineralmattermakestheframeworkofthesoil.

Itholdstherootsfirmlyinthesoilgivinganchoragetoplants.

Betweentheparticlesarespaceswhicharefilledwithwaterandair.

Diagram

Organicmatter.

Whenthedeadmaterialsrot,theyaredecomposedbybacteriaand

fungitoform thesoilorganicmatter.
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Humusisdeadorganicmatterwhichisinthestateofcontinuous

chemicaldecomposition,transformationandconstruction.

Humusinthesoilimprovesthesoilstructure.

Humus contains plant nutrients such as sulphates, nitrates,

phosphates,calcium,magnesium,potassium etc.

Air.

Thesoilcontainsallthegasessuchasnitrogen,oxygen,Co2andthe

raregases.

Availabilityofairinthesoilisinfluencedbythetypeofthesoiland

amountofwaterinthesoil.

Oxygenisneededbyplantsduringrespiration.Itisalsorequiredby

microorganismsinthesoilduringdecompositionandnitrogenfixation.

ExcessCo2inthesoilispoisonoustoplantsandmicroorganisms.

Forbestcropperformance,abalanceofsoilwaterandsoilairhasto

bemaintained.

Water.

Soilcontainswater.Soilwaterexistsinthreeforms;

Superfluouswater.

Thisiswateroccupyinglargeairspaces(macropores).

Thiswaterislooselyheldbythesoilandthereforeeasilylost.

Thewaterisreadilyavailabletoplantsbutnotusefulbecauseexcess

waterinthesoilbringsaboutpooraeration.

Alotofwaterinthesoilcausesleachingofnutrients.

Capillarywater.

Thisiswateroccupyingsmallpores(microspores).

Itisheldwithgraterforcebysoilparticles.

Itisavailabletoplantsandactsasasolventforplantnutrients.

Itisalsoreferredtoasavailablewater.

Itleavesmostofthemacroporesemptyallowingaerationofthesoil.
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Hygroscopicwater.

Thisiswaterthatformsathinfilm aroundthesoilparticles.

Itisfirmlyheldbysoilparticlesmakingitnotavailabletoplants.

Clayparticleshavealotofhygroscopicwaterbutsandysoilscontain

verylittlehygroscopicwaterbecausesandyparticleshaveweaker

forces.

Importanceofwatertoplants

Asolventforplantnutrients.

Rawmaterialsforphotosynthesis.

Duringtranspirationplantslosealotofwaterhenceacoolingeffect

onthem.

Watermakesplantcellsturgidhencesupport.

Livingorganisms(bioticfactors)

Theyareimportantinthesoilintheprocessofdecomposition.

Theyaredividedinto;

Soilmicroorganisms

Theyincludebacteria,fungiandprotozoa.Theyhelpindecomposition

process.

Some bacteria e.g.Rhizobium spp helps in nitrogen fixation in

legumes.

Somemicroorganismsareharmfulbecausetheycausediseases.

Soilmacroorganisms

They are larger organisms found in the soilsuch as moles,

earthworms,termites,antsandplantroots.

Theyburrowinthesoilaeratingthesoilandmakingitloose..

PHYSICALPROPERTIESOFTHESOIL

Soilstructure

Thisreferstothephysicalappearanceofsoilaccordingtohow the

individualsoilparticlesarearranged,packedoraggregated.
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Thesoilstructuretypeisdeterminedbythegeneralshapeofthe

aggregates.

Soilstructureclassisdeterminedbythesizeoftheaggregates.

Thesoilstructuregradeisdeterminedbythestabilityorcohesiveness

oftheaggregates.

Typesofsoilstructures

Singlegrainedstructure.

Thereisnoaggregationatall.

Particlesarenotcementedtogether.Theparticlesarenon-porousand

spherical.

Mostlyfoundinthetopsoilofsandysoils,aridclimatesandalkaline

soils.

Crumbysoilstructure.

Theaggregatesaresmall,softandporousirregularinshape.

Aggregatesarenotcloselyfittedtogether.

Granularsoilstructure.

Theaggregateshaveirregularshapecalledgranules.

Soilisveryporouswhenwet.

Structureisfoundinthetopsoilofcultivatedsoilsandinthesubsoilof

soilsundergrassorbush.

Prismaticsoilstructure.

Aggregatearearrangedvertically.

Theverticalaxisofeachaggregateislongerthanthehorizontalaxis.

Whenthetopsarerounded,theyaresaidtobecolumnarandwhen

theyhaveflatendstheyareprismatic.

Platysoilstructure.

Theaggregatesarearrangedontopofoneanotherinthinhorizontal

plates.
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Thestructurehaspoorpermeability,drainageandrootpenetration.

Structureismostlyfoundintophorizonofsoilsintheforestandin

claysoils.

Blockysoilstructure.

Aggregatesarearrangedinrectangularblocks.

Aggregateseasilyfittogetheralongverticaledges.

ImportanceofSoilStructureonCropProduction

Soilstructureinfluences:

Soilaeration.

Soildrainageandwaterholdingcapacity.

Plantsrootpenetrabilityandanchorage.

Microbialactivitiesinthesoil.

Circulationofgasesinthesoil.

Thefollowingfarmingpracticesimprovethesoilstructure

Applicationofinorganicmanureintothesoil.

Tillingthelandattherightmoisturecontent.

Croprotation.

Minimum tillage.

Covercropping.

Mulching.

Soiltexture

Itreferstotherelativeproportionofthevarioussizesofthemineral

particlesofsoil.

Also defined asthecoarsenessorfinenessofthesoilwhenfelt

betweenthefingers.

Differentsoilparticleshavedifferentsizesasshownbelow.

Particle Size(Diameter)inmm

Stones Above2.00mm
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(Gravel)

Coarsesand Between0.20–2.00mm

Finesand Between0.02–0.20mm

Silt Between0.002–0.02mm

Clay Below0.002mm

DeterminationofSoilTexture

Thiscanbedonethrough;

Mechanicalanalysis.

Chemicalanalysis.

Mechanicalanalysis

Apparatus

Gardensoil,sievesofdifferentmeasuredmeshdiameter,containersand

weighingbalance.

Procedure

Putaknownamountofsoilsampleintoacontainer.

Crushthesoillumpswithoutbreakingtheparticles.

Passthesoilthroughthesievewiththelargestmeshdiameter(2.00

mm)andshakevigorously.

Weighthesoilthatremainsonthesieveandrecord.

Repeattheprocessusingothersieveswithmeshdiametersof0.2mm,

0.02mm and0.002mm alwaysusingthesoilthatpassesthroughthe

previoussieve.

Observation

Soilparticlesleftonfirstsieveofmeshdiameter2.00mm arecalled

gravel.

From thesecondsieveof0.20mm;coarsesandparticles.

From thethirdsieve(0.02mm);finesandparticles.

From thefourthsieve(0.002mm);siltparticles.

Alltheparticlesthatpassthroughthefourthsieveareclayparticles.
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Importanceofsoiltextureoncropproduction

Influencessoilfertility.

Affectstheorganicmattercontent.

Influencesthedrainageofthesoil.

Influencessoilaeration.

Influenceswaterholdingcapacity

Influencesthecapillarityormovementofwaterinthesoil.

NB/Basedontexture,soilcanbeclassifiedas;

Sandysoil.(50-80% sand,20-50% siltandclayand0.1-3% organic

matter).

Aremadeupoflargelysandparticles(coarsetextured).

Havelargeairspaceshencepoorinwaterretention.

Easytotill(lightsoils)

Lowfertilityduetoleachingofminerals.

Easilyeroded.

Freedraining.

These soils can be improved byaddition oforganic matterand

fertilizers.

Siltyloam (20-30% sand,70-80% siltandclayand0.1-4% organic

matter).

Finetextured

Welldrained

Goodwaterholdingcapacity.

Moderatelyfertileandaerated.

AreaacidictomoderatepH.

Clayeyloam soils.(20-50% sand,20-60% siltandclayand0.1-6%

organicmatter).

Poorlydrainedandaerated

Finetextured
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Highcapillarityandwaterholdingcapacity.

Slightlyacidictoslightlyalkaline.

Richinplantnutrients.

Difficulttoworkonwhendryorwet.

Aresuitableforfloodirrigationofcropslikerice.

Clayeysoils.(>40%claycontent)

Madeupoflargelyclayparticles.

Havesmallporespaceshencegoodinmoistureretention.

Difficulttotill(heavysoils)

Poorlydrained.

Expandwhenwet,crackwhendry.

Highcapillarity.

Richinplantnutrients.

Aresuitableforfloodirrigation.

Theycanbeimprovedbydrainage.

Loamysoils.(30-50%sand,50-70%siltandclayand0.1-4%organic

matter).

Moderatelytexturedanddrained.

Slightlyacidic.

Donoterodeeasily.

Easytoworkon.

Haveagoodwaterholdingcapacity.

Theyarethemostsuitableforcropproductionsincetheycontain

goodamountsofplantnutrientsandorganicmatter.

Theycanbeimprovedfurtherbyplantingcovercropstomaintain

fertilityandbyaddingmanuresandfertilizers.

SoilColour

Thisdependsonthemineralcompositionoftherockandtheorganic

mattercontent.
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Soilscontainingalotofironarebrownish,yellowishorreddishin

colour.

Soilswithalotofsilicaarewhite.

Soilswithalotofhumusaredarkorgrey.

Soilcolourinfluencesthesoiltemperature.

Darksoilsabsorbandretainmoreheatthanlightcolouredsoils.

Relativelyhightemperaturesinthesoilenhancemicrobialactivity.

SoilpH

Thisreferstotheacidityoralkalinityofthesoilsolution.

Itisdeterminedbytheconcentrationofhydrogenions(H+)orthe

hydroxylions(H-)inthesoilssolution.

pHismeasuredusingthepHscalewhichrangesfrom 1-14.

ApHoflessthan7meansthatthesoilsolutionisacidic.

ApHofmorethan7meansthatthesoilisalkaline.

pHof7isneutral.

Asthehydroxylionsinthesoilincrease,thesoilbecomesmore

alkalineandviceversa.

InfluenceofSoilpHonCropGrowth

Determinesthetypeofcroptogrowninaparticulararea.

Affectsthetypeoffertilizertobeused.

Affectstheavailabilityofsomenutrientse.g.atlowpHphosphorous

andmolybdenum arelessavailablewhilehighpHmakesmanganese,

potassium,iron,boronandzinclessavailable.

Very acidic or very alkaline conditions affectactivities of soil

microorganisms.

ModifyingSoilpH

ThefollowingareappliedtothesoilinordertoloweritspH(Increasesoil

acidity)

Applicationofsulphur.
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Applicationofacidicfertilizerssuchassulphateofammonia.

InraisingitspH(increasealkalinity)thefollowingisdone.

Applicationoflimewhichisabasiccompoundwhichraisesthesoil

pHaftersometime.

Applicationofbasicfertilizers.

AgriculturalEconomics

Agriculturaleconomics is defined as an applied science thataims at
maximizing outputwhile minimizing costs,by combining the limited
resourcesofland,capital,labourandmanagementtoproducegoodsand
servicesforusebythesocietyoveraperiodoftime.
BasicEconomicConcepts
Scarcity.
Thefactorsofproductionsuchasland,capital,labourandmanagementare
scarceorlimited.
The farmertherefore mustdecide on how to allocate the few/scarce
resourcestothemanycompetingproductionneeds.
PreferenceandChoice
Sincetheavailableresourcesarelimitedandproductionneedsaremany,a
farmerhastomakeachoiceofhowtoallocatetheseresources.
Afarmerthereforehastochooseoneorseveralenterprisesfrom verymany.
Thechoicemadeisdeterminedbyfactorssuchasneedsofthesociety,
farmer’spreferenceandecologicalconditions.
OpportunityCost
Sinceachoicehastobemadefrom verymanycompetingenterprises,
somerevenuehastobeforegone.Forexample,apieceoflandmaybe
suitablefortheproductionofmaizeandwheat.
Ifafarmerchoosesogrowmaize,thereturnsthatthefarmerwouldhave
obtainedfrom wheatisforegone.
Theforegonereturnsarecalledtheopportunitycost.Opportunitycostisthe
revenueforegonefrom thebestalternative.
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Farm Records
Thesearedocumentskeptinthefarm showingfarm activitiesoveraperiod
oftime.
Theyshould be neat,concise and complete showing actualamounts,
weights,measurementsordates.

Usesoffarm recordstoafarmer

Help to determine the value ofthe farm/determine assets and
liabilities.
Providehistoryofthefarm.
Assistinplanningandbudgetinginvariousfields.
Helpstodetectlossesortheftinthefarm.
Assists when sharing losses orprofits (dividends)forcommunal
ownedfarms/partnership.
Helptosettledisputesinthefarm amongheirs.
Helptosupportinsuranceclaim e.g.againstfireandtheft.
Providelabourinformationliketerminalbenefits,NSSFdue,Sacco
duesforallemployees.
Helptocomparetheperformanceofdifferententerpriseswithina
farm orotherfarms.
Helpintheassessmentofincometaxtoavoidoverorundertaxation.
Recordshelptoshow whetherthefarm businessismakingprofitor
losses.Thisinformationhelpsinobtainingcredit.

TypesofFarm Records

ProductionRecords
Theyshowthetotalyieldandtheyieldperunitofeachenterprisesuch
asthetotalnumberoflitresofmilkfrom thewholeherdandfrom
eachcow.

Name

/No.

ofcow

Daysinthemonth TOTA

LS

1 2 3 et

c
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A

M

P.

M

A.

M

P

M

A

M

P

M

1

2

3

4

etc

Totals

Inventoryrecords
Theyshow allthe assets on the farm e.g.livestock,machinery,
buildings,cropsetc.
Theyaredividedintotwo;
Consumablegoodssuchasanimalfeeds,fertilizers,fuel,pesticides
etc.
Permanentgoods such asmachinery,farm toolsand equipment,
buildingsetc.

ConsumableGoodsInventory

Receipts Issues

Date Commodity/Item Quantity Date Issued

to

Quantity Balance

in

Stock

PermanentgoodsInventory

Date Commodity/Item Quantity Written

off

Balance

inStock

Comment
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FieldOperationsRecords
Theyshow alltheactivitiesbeingcarriedinthefieldsuchasdateof
ploughing,planting,fertilizerusedetc.
Theyhelptoworkoutthecostofproductionforeachfieldattheend
oftheseason.
BreedingRecords
Theyarekepttoshow thebreedingactivitiesandprogrammesfor
variousanimalsonthefarm.
Therearedifferentbreedingrecordsdependingontheanimalsbeing
reared.
FeedingRecords
Theyshowthetypeandamountsoffeedsusedtofeedtheanimals.

Daily feeding record for the month

of…………………………………………………………

Enterprise……………………………………………………………………………………...

Typeoffeed…………………………………………………………………………………….

Date No. of

Animals

Amount

Received

(kg)

Amount

Used

(Kg)

Balance

inStock

(Kg)

Remarks

HealthRecords
Theyshow thehealthconditionsoftheanimals.Theyshow when
actionssuchasvaccinationsanddewormingaretobedone.
Theyhelpintheselectionofthebreedingstock.Theyalsohelpin
calculatingthecostoftreatment.

Date Disease

symptom

Animal(s)

affected

Drugs

used

Cost of

treatment

Remarks
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MarketingRecords
Theyshowthecommodity,quantity,amountsold,date,rateperunitof
thecommodity,totalvalueandwheresold.

Commodity……………………………………………………………

Date Amount

sold

Price per

unit

(kshs)

Total

Value

(ksh)

Where

sold

Remarks

LabourRecords
Theyshow thetypeoflabour,dateofemployment,rateofpayment,
skilledandunskilledlabour.
Theyaredividedintotwo;
MusterRoll– this checks the numberofdays worked forand
thereforedeterminehowmuchtobepaidtoaworker.
Thisrecord showsthenameoftheworker,payrollnumber,days
workedfor,rateofpayment,theamountofsalaryandsignature.
MusterRoll

Name

of

Person

Pay

Roll

No.

Days Days

Worked

Rate

of

Pay

(kshs)

Total

Pay

(Kshs)

Signature

of

Workers.

1 2 3 4 5

Mr.X 08 25 @100/

-

2,500/-

Mr.Y 09 25 @100/

-

2,500/-

-LabourUtilisationAnalysis.Theyshowhowlabourisutilizedonthefarm
and helps to determine labourallocation;labourrequirementforthe
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purposeofbudgetingwhenlabourisinpeakdemandorwhentolayoff
unproductivelabour.

No of

hours

Worked

Livestock

Production

Crop

Production

Machinery

Maintenance

Dateof

Working

Remarks

Total

cost

CROPPRODUCTION1

LANDPREPARATION

Landpreparationinvolvesalltheactivitiesthatmakelandsuitablefor

plantingsuchas

–ploughing/digging

-harrowing

-ridging

-rollingetc

Apieceoflandthathasbeenpreparedforplantingiscalledseedbed.Ina

seedbedtheplantingmaterialsgerminateandgrow tomaturityandare

harvestedfrom sameplace.

IMPORTANCEOFLANDPREPARATION

-Tokilltheweeds.

-Encouragewaterinfiltrationintothesoil.

-Toaeratethesoil.

-Incorporatemanureandotherorganicmatterintothesoil.

-Todestroystagesofcroppestssuchaseggs,larvae,pupaoradults
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burying them,exposing them to the suns heatorpredators and

starvingthem.

-Toencouragerootpenetrationintothesoil.

-To make subsequentoperations possible e.g.planting,fertilizer

application,rollingandridging.

OPERATIONSINLANDPREPARATIONS

Theyinclude;

Landclearing.

Primarycultivation.

Secondarycultivation.

Tertiaryoperations.

LANDCLEARING

Thisistheremovalofvegetationcoverfrom thesurfacebeforetillage.This

isdonetopreparelandforcultivationandasmethodoflandreclamation.

Landclearingisnecessaryunderthefollowingconditions.

Whenopeningupavirginland.

Whereastalkgrowingcropwaspreviouslyplantedsuchasmaize.

Wherelandwasleftfallowforlongtime.

Wheretheintervalbetweenprimaryandsecondarycultivationislong

suchthatthelandhasrevertedtotheoriginalvirginstate.

MethodsofLandClearing

Treefelling.Axes,pangasandpowersawsareusedtocutdowntrees.

Bulldozersandrootrakersareusedinfellingtreesonalargescale.

Removalofstumpsandtrashlaterfollows.

Burning.Thevegetationcoverissetablaze.Themethodshouldbe

discouraged as itdestroys the soilorganic matter,soilmicro

organismsandplantnutrients.

Slashing.Thisisdonetocutsmallbushesandgrassesusingslashers,

pangasortractordrawnmowers.
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Useofchemicals.Chemicalsusedtokillweedsarecalledherbicides.

PrimaryCultivation

Thisfollowslandclearing,

Smallscalefarmersusejembesorforkjembesduringhanddigging.

InLargescaleframingploughingisdoneusingmouldboardordisc

plough.

Otherfarmersuseoxploughs.

Primarycultivationshouldbedonebeforetheonsetoftherains.This

ensuresthatallothersubsequentoperationsaredoneingoodtime.

ImportanceofPrimaryCultivation

Toremoveweeds.

Toburyorganicmatterforeasydecomposition.

Tofacilitatewaterinfiltrationandaeration.

Todestroysoilbornepestsbyexposingthem topredatorsandthesun.

Tomakeplantingeasy.

MethodsofPrimaryCultivation

Handdigging.Thisisdonebyuseofjembes,mattocksandfork

jembestocutandturnthesoilslices.

Mechanicalcultivation.Thisistheuseoftractordrawnimplements

suchasmouldboardanddiscploughs.Subsoilers,cultivatorsand

chiselploughsareused to breakthehard pan.Subsoiling isthe

processofcultivatingthesoilwiththepurposeofbreakingupthehard

pan.Hard pansmaybe formed due to continuoususe ofheavy

machineryontheland.

Importanceofsubsoiling

Breakingupthehardpanhenceimprovingdrainage.

Improvingsoilaeration.

Bringingtothesurfaceleachedminerals.

Improverootpenetration.
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Useofanoxplough.Thisistheuseofploughsdrawnbyoxen,donkeys

orcamels.The method is fasterand more efficientthan hand

cultivation.It’scommoninareaswherelandisfairlyflat.

Thefollowingaspectsshouldbeconsideredwhencarryingoutprimary

cultivation.

TimeofCultivation

Landshouldbepreparedbeforetheonsetoftherainssoasto;

Giveenoughtimefortheweedstodryupanddecomposeintoorganic

matter.

Toallow CO2 andothergasestodiffuseoutofthesoilwhilebeing

replacedbyoxygen.

Giveenoughtimeforsubsequentoperationstobedonehencegiving

waytoearlyplanting.

DepthofCultivation

Thisisdeterminedby;

Type ofcrop to be planted.Shallow rooted crops do notdeep

cultivation.Deeprootedcropsrequiredeepcultivation.

Typeofthesoil.Heavysoilsarehardwhendrymakingjembesand

fork-jembestodigshallowly.

The implements available.Tractordrawn implements give deeper

depththanhandoperatedtools.

ChoiceoftheCorrectImplements

Thisisdeterminedby:

Conditionoftheland.Ifthelandhasalotofstonesandstumps,a

discploughispreferredbecauseitrollsovertheobstacleswithout

braking.

Typeofthetilthrequired.Veryfinetilthrequiresdifferenttypesof

implements.

Depth of cultivation.When deep cultivation is required heavy
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implements are used.Lightimplements are used when shallow

cultivationisneeded.

Topographyoftheland.Tractordrawnimplementscannotbeused

wheretheslopeisverysteep.

Implementsavailable.Afarmercanonlyusewhatislocallyavailable.

Shapeoftheland.Somelandshapesmaynotallow tractordrawn

implementstobeusedefficientlye.g.wherethereareacutecorners.

Sizeoftheland.

SecondaryCultivation

Thisfollowsprimarytillage.

Thisinvolvestherefinementoftheseedbedbeforeplanting.

Itisalsoreferredtoasharrowing.

Smallscalefarmerscanusepangas,jembes,fork-jembes,andgarden

rakestobreakthesoilclodsandpulverizethesoil.

Largescalefarmersusefactorsdrawnharrowssuchasdischarrows,

spiketoothedharrows,springtineharrows.

IMPORTANCEOFSECONDARYCULTIVATION

Toremoveanyweedsthatmighthavegerminatedimmediatelyafter

primarycultivation.

Tobreakthesoilclodsintosmallpiecesforeasyplanting.

Tolevelthefieldsoastoobtaintheuniform depthofplanting.

Incorporate organic matterinto the soilin orderto encourage

decompositionbeforeplanting.

Factorsdeterminingthenumberoftimessecondarycultivationisdone.

Sizeoftheplantingmaterials.Smallseedsrequireafinetilththan

largeseeds.

Slope ofthe land.Ifthe land is hilly,lessnumberofsecondary

cultivationsarepreferredtodiscouragesoilerosion.

Moisturecontentofthesoil.indrysoilslessoperationsarepreferred
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soastoconservethesoilmoisture.

Condition ofthe land afterprimary cultivation.Ifafterprimary

cultivation,alotoftrashisleft,moreharrowingoperationsshouldbe

carriedoutsoastoincorporatethetrashintothesoil.

TertiaryOperations

Theyarecarriedouttomeettheneedsofcertaincrops.

They are conducted afterland clearing,primary and secondary

cultivations.Theyinclude;

Ridging

Thisistheprocessofdiggingsoilinacontinuouslineandheapingit

ononesidetoform aridge(bund)andafurrow.

These ridges are used in planting crops such as Irish potatoes,

cassava,groundnutsetc.

Ridgesfacilitatetuberexpansionandeasyharvestingoftherootcrops.

Furrowsaremadewhenplantingsugarcane.

Theyhelptoconservesoilandwater.

Rolling

Thisisdonetocompactthesoilwhichislooseoroffinetilth.

Thisisdonetopreventsmallseedsfrom beingblownawaybythe

windandtopreventsoilerosion.

Thisalsoincreaseseedsoilcontact.

Heavyrollersareusedinlargescale.

Leveling

Thisismakingthesoilsurfaceflatanduniform topromoteeasy

germinationofsmallseededcrops.

Rollingensuresuniform germinationofseeds.

MINIMUM TILLAGE

Thisistheuseofacombinationoffarmingpracticesthatdisturbsoilthe

least.Thesefarmingpracticesinclude;
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Applicationofherbicidesincontrollingweeds.

Timingcultivation/timelyweedingofthepreviouscrop.

Mulching.Mulchpreventsweedsfrom growing.

Restrictingcultivationto theareawhereseedsareto beplanted.

Weedsintherestofthefieldarecontrolledbyslashing.

Establishingacovercroponthefield.

Uprootingorslashingweedsinperennialcrops.

Reasonsforcarryingoutminimum tillage

Reducethecostofcultivation.Byreducingthenumberofoperations.

Tocontrolsoilerosion.

Tomaintainsoilstructure.

Toconservesoilmoisture.Continuouscultivationexposesthesoilto

sun’sheathenceevaporationofsoilmoisture.

Topreventrootandundergroundstructuresdisturbance.

Topreventexposureofhumustoadverseconditionssuchassun’s

heatthatcausevolatilizationofnitrogen

SoilFertilityI:(OrganicManures)

SoilFertility:Thisistheabilityofthesoiltoprovidethecropswiththe

requirednutrientsinproperproportionsforhighproduction.

CharacteristicsofFertileSoils

GoodDepth:Deepsoilgivesplantsgreatervolumetoobtainnutrients
andalsoprovideanchorage.
Goodwaterholdingcapacity:Thisensuresthatwaterisretainedwell
forplantuse.
Properdrainage:Welldrainedsoilsarewellaeratedfacilitatinghealthy
rootdevelopment.
CorrectsoilpH.Differentcropshavedifferentnutrientrequirements.
Adequatenutrientsupply.Itshouldsupplythecropswiththenutrients
theyrequireinadequateamounts.
Freefrom excessiveinfestationofsoilbornepestsanddiseases.
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HowSoilLosesFertility

Leaching.Solublemineralsarecarriedtolowerhorizonsbeyondthereach
ofplantroots.
Monocropping.Growingonetypeofcropcontinuouslyforalongtimeleads
totheexhaustionofcertainmineralsthattheplantuses.
ChangeofsoilpH.ChangesinthesoilpH affecttheactivityofthesoil
microorganismsandtheavailabilityofcertainsoilnutrients.Useofsome
fertilizerscanchangethesoilpH.
Continuouscropping.Cropstakeupalotofnutrientsduringtheirgrowth
whichareneverreturnedtothesoil.Thismakesthesoildeficientofthese
plantnutrients.
Burning ofvegetation cover.This destroys the organic matterhence
destructionofthesoilstructure.
Soilerosion.Whenthefertiletopsoiliscarriedaway,thesoillosesits
fertility.
Accumulationofsalts.Thisisasresultofirregularrainfallandinsufficient
removalofsaltsfrom thesoilespeciallyinthearidandsemiaridareas.
Accumulationofsaltsiscalledsalinisation
MaintenanceofSoilFertility

Controlofsoilerosiontoenhancesoilinfiltrationontothesoilandreduce
surfacerunoff.
Weedcontroltopreventcompetitionfornutrients.Waterspaceandlight
withcrops.Italsoreducespestsanddiseases.
Carryingoutcroprotation,thishelpstocontrolaccumulationofcroppests
anddiseasesonthefarm.Italsohelpstoensuremaximum utilizationof
nutrients.
Useofinorganicfertilizershelpstoaddnutrientstothesoile.g.CAN,DAP,
Ureaetc..
Useoforganicmanurehelpstosupplyorganicmattertothesoil.
Minimum tillagewhichhelpstomaintainsoilstructureandpreventsoil
erosion.
Intercropping(Mixedcropping)ofleguminousandnon-leguminouscrops
fixnutrientsandimprovefertility.
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Properdrainagebybreakinghardpansorcreationofwaterchannelsthis
ensuresproperaeration.

ControlofpHtoalmostneutraltoensureproperfunctioningofmicro-
organismswhichhelpindecompositionoforganicmatter.

OrganicManures

Theyareobtainedfrom plantandananimalremainsafterdecomposition.

Role/ImportanceofOrganicMatter

Improvessoilstructure–aeration,drainageabsorptionandretention.

Improvewaterholdingcapacityofthesoil.
Increasessoilfertilitye.g.carbonnitrogenetc.
Itprovidesfoodandsheltertosoilmicroorganisms.
HelptokeepPHofsoilstable(BufferssoilpH).
Reducestoxicityofplantpoisonsthathavebuildupinthesoilasa
resultofcontinuoususeofpesticidesandfungicidesetc.
Humusgivessoildarkappearancemakingthesoiltoabsorbheat.
Thismoderatessoiltemperature.

ProblemsAssociatedwiththeuseofOrganicManures

Bulkiness – theyhave low nutritive value perunitvolume hence
requiredinlargevolumes.
Laboriousin application and transportation – thisisdueto their
bulkiness.
Theyspreaddiseases,pestsandweeds–i.e.iftheyaremadefrom
materialsthatarecontaminated.
LossesofNutrients–iftheyarepoorlystored,solublenutrientsare
easilyleachedandsomebecomevolatilizedwhenexposedtothehot
sun.
Ifusedwhennotfullydecomposedtheplantdoesnotbenefitfrom
them.

TypesofOrganicManures

Theyareofthreetypes:

GreenManure.
Farm YardManure(FYM)
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CompostManure.
GreenManure

Itismadeofgreenplantswhicharelefttogrow untilfloweringand
thenareincorporatedintothesoilthroughploughing.Thecropsused
include;cowpeas,groundnuts,Lucerne,beans,sunfloweretc.

CharacteristicsofPlantsusedasGreenManure

Shouldbeleafyorhighlyvegetative.
Should have high nitrogen contenthence leguminous ones are
preferred.
Shouldhaveafastgrowth.
Mustbecapableofrottingquickly.
Shouldbehardyi.e.Capableofgrowinginpoorconditions.

ReasonsWhyGreenManureisnotCommonlyUsed

Mostcropsusedforgreenmanurearefoodcrops
Takestimeforthemanuretodecomposedelayingplanting
Mostofthenutrientsareusedupbymicro-organismsintheprocessof
decomposingthegreenmanure
Greenmanuremightusemostofthesoilmoistureandleaveverylittlefor
thenextcrop
Farm YardManure(FYM)

Thisismixtureofanimalwaste(urineanddung)andcropremains
usedasanimalbeddings.
The qualityofFarm Yard Manureisdetermined bythefollowing
factors.
Typeoftheanimalused–
Dungfrom fatteninganimalshasahighlevelofnutrientsthanthat
from adairycow.
Nonruminantssuchashensandpigsgiveveryrichdungintermsof
nutrients.
Typeoffoodeaten-nutritiousfeedstuffsgivemanurewithmore
nutrients.
Type oflitterused – wood shavings and sawdustare slow to
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decompose and contain very little nutrients as compared to
leguminousoneswhichgivemanurerichinnutrients.
Methodofstorage–formanuretoretainitsnutritivestatus,itmustbe
storedinplacewithaleakproofroofandaconcretefloor.
Ageofthefarm yardmanure–wellrottenmanureisrichinnutrients
andiseasytoapply.

Preparationofthefarm YardManure

Providematerialssuchasgrassorwoodshavingsintheanimalhouse
toserveasbedding.
Animalsdeposittheirdroppingsandurineonthebeddingandmix
them bytrampling.

AftersometimeCollecttheusedanimalbedding/litterandotherrotten
plantresidues;
Store collected materials under roof/shed to prevent leaching and
oxidizationofnutrients;
Turnoverthematerialsregularly;
Sprinklewaterifdry;

Leavethematerialtorotcompletelybeforeuse
CompostManure

Thisisatypeofmanuremadefrom decomposedmaterialssuchas
kitchenrefuse,plantandanimalremains.
The following factors are considered when selecting the site for
makingcompostmanure.
Welldrained place – this avoids waterlogging which maycause
leachingofnutrients.
Directiontheprevailingwind–thisaimsatpreventingbadsmellsfrom
beingblowntothehomestead.
SizeoftheFarm –thesiteshouldbecentrallyplacedonthefarm.
Accessibility–thismakestransportationofthemanurepossible.

PreparationofCompostManure

Therearetwomethodsofpreparingcompostmanure;
IndoreMethod(pitMethod)
FourHeapSystem (StackMethod).
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IndoreMethod(pitMethod)

Apit1.2m longby1.2m wideand1.2m deepismade.
Tematerialstobecompostedareplacedinlayersinthefollowing
order;
Fibrousmaterialssuchasmaizestalksform thefoundation.
Theyarefollowedbyalayerofgrass,leavesoranykitchenrefuse
material.
Alayerofwellrottenmanureisthenappliedtoprovidenutrientsfor
themicroorganisms.
A thin layerofwood ash is applied to improve the levelof

phosphorousandpotassium inthemanure.
Alayeroftopsoilisthenaddedtointroducemicroorganismsthatare
requiredtodecomposetheorganicmaterials..
Theabovesequenceoflayersisrepeateduntilthepitisfull.
Alayerofsoilisaddedtocoverthepit.

Duringthedryseason,thematerialsshouldbekeptmoistby

addingwater.

OR

IntroductiontoAgriculture
DefinitionofAgriculture

 Agricultureisthescienceandartofcultivationofcropsandrearingoflivestock.

 Asascience,itinvolvesexperimentationandapplicationofscientificknowledge
insuchareasas;

 Soilanalysis,

 Controlofpestsanddiseases,
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 Farm machineryandstructures,

 Cropandlivestockbreeding.

 Asanart,itinvolvestheuseoflearnedskillsin;
 Tillingtheland,

 Construction,

 Measurement,

 Harvestingofcrops,

 Feedingandhandlingoflivestock

 Marketing.

BranchesofAgriculture

CropFarming(ArableFarming)

 Thepracticeofgrowingcropsoncultivatedland.

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):Thisisthepracticeofrearingfishandotheraquatic
organisms,inponds.

 BeeKeeping(Apiculture):Thisinvolvestherearing ofbeesinstructuresknownas
beehives.

 PoultryKeeping:Thisisthekeepingofdomesticatedbirds.

AgriculturalEconomics
 Itdealswiththeallocationofscarceresources(land,labour,capitalandmanagement)for

agriculturalproduction.
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AgriculturalEngineering
 Thisbranchofagriculturedealswiththeuseandmaintenanceoffarm tools,machineryand

structures.

FarmingSystems
 Afarmingsystem istheorganizationofthevariousenterprisesinafarm.

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

Thefollowingaresystemsoffarming:

ExtensiveSystem:
 Itisasystem wherealargepieceoflandwithlow investmentofresourcesperunitareais

carriedout.

Advantages
 Itischeap.
 Doesnotrequirehighlevelofmanagement.
 Requireslesslabour.

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

IntensiveFarming:

 Thissystem utilizesthefactorsofproductiontothemaximum andinvolveshighlevelof
management.

Advantages
 Maximum utilizationoftheresources.
 Canbepracticedevenwherelandisalimitingfactor.
 Resultsinhighyields.

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

 Referstothefarmingpracticeunderlargeareasoflandover20hectares.

 Itisusedmainlyforcommercialpurposes.

 Thesystem ishighlymechanized.

Advantages
 Resultsinhighyields.
 Duetoeconomicsofscalehighprofitisrealized.

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

SmallScaleFarming
 Referstofarmingcarriedoutonasmallareaoflandlessthan5hectares.
 Familyorcasuallabourcanbeengagedduringthepeakperiods.
 MostoftheKenyanfarmersaresmallscaleduetounavailabilityoffarmland.

Advantages
 Requireslowcapitalinvestment.
 Possiblewherelandisalimitingfactor.
 Doesnotrequirehighmanagementlevelunlessunderintensivesystem.

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

MethodsofFarming
 Amethodoffarmingisanestablishedwayofcarryingoutfarmingactivities.
 Thefollowingarethecommonmethodsoffarming:

MixedFarming
 Itisthepracticeofgrowingcropsandkeepingoflivestockonthesameland.
 Itscommoninhighpotentialareas.

Advantages
 Mutualbenefitbetweencropsandlivestock.

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

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

Nomadic-Pastoralism
 Thisisthepracticeoflivestockrearingwherebyanimalsaremovedfrom oneplacetoanother

insearchofwaterandpastures.
 Itispracticedinthearidandsemi-aridareaswhereinmostcasesbeefanimals arekept.

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

Advantages
 ServesasthebackboneofbeefindustryinKenya.
 Properwayofutilizingthearidandsemiaridareas.
 Sourceofincometothepastoralcommunities.

Disadvantages
 Itencouragesthespreadoflivestockpestsanddiseasesduetocommunalwateringpoints,

grazinganddippingfacilities.
 Thereisatendencytoincreasedsoilerosionandlanddegradation.
 Sourceofconflictsandethnictensionamongthenomadiccommunitiesforthecontrolof

goodpasturesandwater.
 Difficulttocontrolbreedingandbreedingdiseases.
 Highrateofinbreedingleadingtopoorqualitylivestock.
 Lowproductionofmilk,meat,hidesandskinsduetowastageofenergyintravelingfrom one

placetoanotherinsearchofpasturesandwater.
 Highdeathratesasaresultofwalkingforlongdistances.

ShiftingCultivation
 Itisatraditionalmethodofcultivatingapieceoflanduntilthesoilisexhaustedandcrop

yieldsdecline.
 Thelandisabandonedandthefarmershiftstoanewfieldasthepreviouslandisleftfallowto

regainitsfertility.

Advantages
 Landisallowedtorestandregainitsfertility.
 Nobuildupofpestsanddiseases.
 Soilstructureisrestored.
 Thecostofproductionislowsinceinorganicfertilizersandpesticidesarenotused.
 Cropproducearechemicalfree.

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

OrganicFarming
 Itisafanningmethodwherecropsaregrownandlivestockrearedwithouttheuseof

agro¬chemicals.

 Itisamethodoffarmingwhichhasbeenadoptedtoreducethelongterm effectoftheagro-
chemicalsoncropswhichmayeventuallyendupinmanandlivestock.

 Agro-chemicalsarealsoexpensivethusorganicfarmingreducesthecostofproduction.
Organicallyproducedgoodsfetchhighmarketprices.

Advantages
 Cheapandcosteffective.
 Makeuseofthelocallyavailablematerials

 Usefulinimprovingthesoilstructures.

 Nosideeffectsfrom thecropsandlivestockproducts.
 Noenvironmentalpollution.

Agro-Forestry
 Thisisthepracticeofintegratingtreesandcropsonthesamepieceofland.

 Withlandresourcesbecomingmorescarce,agroforestryisbecomingmoreimportant.

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

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

ImportanceofAgriculturetotheEconomyofKenya
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 Providesfoodtothepopulationtomeetnutritionalrequirementsandtoenablemanto
engageinotheractivitiesoffarming.

 Providesemployment.Thisforexamplecanbedirectasalabourerinthefarm,teaplucker
orindirectforexample,workinginagriculturalbasedindustries.

 Sourceofrawmaterialsforindustriesforexamplecottonlintfortextileindustry.
 Providesforeignexchange-throughexportingagriculturalproduce.
 Providesmarketforindustrialgoods¬agricultureisaconsumerofthefinishedgoods

from agro-basedindustries.
 Sourceofincome-farmersaswellasthegovernmentgetrevenuefrom thesaleof

agriculturalproduceandtaxpayment.

FactorsInfluencingAgriculture

Introduction

Agriculturalproductionisinfluencedbyexternalfactors:
 Humanfactors
 Bioticfactors
 Climaticfactors
 Edaphicfactors.

HumanFactors
Thesearehumancharacteristicswhichaffectthewaydecisionsaremadeandoperationscarriedout.

 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,landand

livestock.
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Theyinclude:
 Foodpolicy
 Policiesoncontroloflivestockparasitesanddiseases.
 Policiesonmarketingofbothlocalandexportproductsandothers.

 Transportandcommunication:
 Foragriculturalgoodstomovefrom thefarm totheconsumers.

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

development.
 Marketforces:
 Demandandsupplyforceswhichaffectpricesofcommoditiesinafreemarket.

BioticFactors
Thesearelivingorganismswhichaffectagriculturalproduction.
 Pests-Destructiveorganismswhichdestroycrops.
 Parasites-Theseareinvertebrateswhichliveinoronotherlivingorganisms.
 Decomposers-Organismswhichactonplantsandanimaltissuestoform manure.
 Pathogens-Micro-organismswhichcausediseases.
 Predators-Animalsthatkillandfeedonotheranimals.
 Pollinators-Theytransferpollengrainsfrom thestamenstothepistilofaflower.
 Nitrogenfixingbacteria-Theyaremicro-organismswhichconvertatmosphericnitrogen

tonitratesreadyforusebytheplants.

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

Weather-Atmosphericconditionsofaplaceatagiventimeperiod.
Climate-weatherconditionsofaplaceobservedandrecordedforaperiodof30-40years.

Rainfall

SuppliesWater:

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

Whenplantslackenoughwatertheyrespondindifferentwaysasfollows:
 Byclosingthestomatatorestrictwaterloss.
 Hastensmaturity.
 Somewillrolltheirleaves.

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

ImportantAspectsofRainfall:
 Rainfallreliability;

 Thisisthedependencyonthetimingoftheonsetoftherains.
 Amountofrainfall;
 Quantityofrainthatfallsinagivenareawithinagivenyear.

 Rainfalldistribution;
 Thenumberofwetmonthsinayear.

 Rainfallintensity;
 Amountofrainfallthatfallsinanareawithinaperiodof1hour.

Temperature
 ThisisthedegreeofhotnessorcoldnessofaplacemeasuredindegreesCelsius.

 Cardinalrangeoftemperature¬isthetemperaturerequiredbyplanttogrowandthrivewell.
 Optimum rangeoftemperatures-thebesttemperatureforthebestperformanceofplants.

EffectsofTemperaturesonCropProduction:
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.
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Relativehumidity

 Theamountofwatervapourintheair

 Affectstherateofevapo-transpiration.

 Formsdewwhichsuppliessoilwithmoistureunderdryconditions.
 Highhumidityinducerootingincuttings.
 Increasesdiseasemultiplicationandspread.

Light
 Provideradiantenergyharnessedbygreenplantforphotosynthesis.

Importantaspectsoflight:
 Lightintensity;
 Thestrengthwithwhichlightisharnessedbychlorophyllforphotosynthesis.

 Lightduration;
 Theperiodduringwhichlightisavailabletoplantsperday.
 Plantresponsetolightdurationisknownasphotoperiodism.
 Short-dayplants-requirelessthan12hoursofdaylighttoflowerand seed.
 Long-dayplants-requiremorethan12hoursofdaylighttoflowerandseed.
 Day-neutralplantsrequire12hoursofdaylighttoflowerandseed.

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

EdaphicFactorsInfluencingAgriculture
 Thesearesoilfactors.

 Soilisthenaturalmaterialthatcoversthesurfaceoftheearth,

 Madeofweatheredrockparticlesanddecomposedanimalandplanttissues,andonwhich
plantsgrow.

ImportanceofSoil
 Providesanchoragetotheplantsbyholdingtheirrootsfirmly.

 Providesplantswithmineralsalts/nutrientswhicharenecessaryfortheirgrowth.
 Providetheplantswithwater.
 Containsoxygennecessaryforrespirationoftheplantsandsoilmicro-organisms.

SoilFormation:

 Soilisformedthroughweatheringprocess.
 Weatheringisthebreakdownandalterationoftheparentrocknearthesurfaceoftheearthto

astablesubstance.
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 Weatheringprocessisacombinationofdisintegration(breakdown)andsynthesis(buildup)
process.

 Weatheringprocessiscontinuous.

TypesofWeathering
 Physicalweathering
 Chemicalweathering
 Biologicalweathering

AgentsofWeathering
PhysicalAgentsofWeathering

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

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

 Hydration;
 Theprocessbywhichsolublemineralsintherocksabsorbwaterandexpandweakening

therockthusleadingtodisintegration.
 Hydrolysis;
 Theprocesswherebywaterdissolvessolublemineralsintherockweakeningit.

 Oxidation;
 Thereactionofrockmineralswithoxygentoform oxideswhichbreakeasily.

 Carbonation;
 Theprocesswherebycarbonicacidsformedwhenrainwaterdissolvescarbondioxide,
 Itreactswithcalcium carbonatesinlimestonecausingittodisintegrate.

BiologicalWeathering
Thisinvolvestheactionoflivingorganisms,plantsandanimalsontherocks.

 Burrowinganimals,forexample,termitesandmolesbringsoilparticlestothesurface
exposingthem tootheragentsofweathering.

 Biganimalslike,elephants,buffaloes,camelsandcattleexertalotofpressureontherocks
astheysteponthem duetotheirheavyweightscausingtherockstodisintegrate.

 Earthwormstakepartinthedecompositionofplantmatterwiththesoilparticles.
 Man'sactivitieslike,miningandquarryingexposerockstothesurfaceduringexcavation.
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Theseactivitiesbreakdownlargerocksintosmallerrockparticles.

 Plantrootsforcetheirwaythroughthecracksintherocksthuswideningandsplittingthem.
 Humicacidsformedwhenplanttissuesdecomposereactwiththerocksweakeningthem

further.

 Plantremains-decomposeaddinghumusintothesoil.

Factorsinfluencingsoilformation
 Climate-(rainfall,temperatureandwind)
 Bioticfactors-livingorganisms.
 Parentmaterial-Natureandpropertiesoftheoriginalrockfrom whichthe soilisformed.
 Time-lengthoftimeduringwhichthesoilformingprocesseshavetakenplace.
 Topography-influencesthemovementofdisintegratedmaterials.

 Itistheverticalarrangementofdifferentlayersofsoilfrom thegroundsurfacetothebedrock.
 Theselayersarealsoreferredtoashorizons.
 Thelayersshowdifferencesintheircontentsandphysicalpropertiessuchascolour,texture

andstructure.

 Thelayersinclude:organicmatterregion,topsoil,sub-soil,weatheredrocksandparent
material.

OrganicMatterRegion

 Firstlayerofthesoilfoundonthesurface.
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 Madeupofleavesandotherplantremainsatvariousstagesofdecomposition.
 Somesoilorganismsmayalsobefoundhere.

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

Sub-Soil
 Itiscompactandlessaerated.
 Itisazoneofaccumulationofleachedmaterial(zoneofaluviation)from thetoplayers.
 Deeprootedcropshavetheirrootsgrowinguptothisregion.
 Hardpansnormallyform inthislayer

WeatheredRocks
 Itisalsocalledsubstratum.
 Rocksatvariousstagesofdisintegrationarefoundinthiszone.
 Mostofthematerialsfoundinthiszoneoriginatefrom theparentrock.

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

SoilsFormedinSituandSoilsDeposited
 Soilformedinthesameplaceandremainsthereissaidtobeinsitu.
 However,soilcanbeformedduetodepositionofsoilparticlescarriedfrom itsoriginalsiteof

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

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

 InorganicorMineralMatter
 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.
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 Heldbycohesiveforcesbetweenwatermolecules.
 Movesthroughcapillaryaction
 Availabletoplantsforuse.

SoilStructure
 Thisisthearrangementofsoilparticlesinasoilhorizon.

 TypesofSoilStructure–
 Single-grained
 Crumby
 Granular
 Prismatic
 Columnar
 Platy
 Blocky

ImportanceofSoilStructureonCropProduction
SoilStructureInfluences
 Soilaeration
 Soildrainageandwaterholdingcapacity.
 Plantsrootpenetrabilityandanchorage.
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 Microbialactivitiesinthesoil.
 Circulationofgasesinthesoil.

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

SoilTexture
 Itreferstotherelativeproportionofthevarioussizesofthemineralparticlesofsoil.

ImportanceofSoilTextureonCropProduction;
 Influencessoilfertility
 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,mineralcompositionoftheparentrockandtheorganicmattercontent.
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 Soilscontainingalotofironarebrownish,yellowingandreddishincolour.
 Soilswithalotofsilicaarewhite.
 Soilswithalotofhumusaredarkorgrey.

SoilpH
 Thisreferstotheacidityoralkalinityofthesoilsolution/theconcentrationofhydrogenions

inthesoilsolution.
 SoilpHisdeterminedbytheconcentrationofhydrogenions(H+)orthehydroxylions(OH)in

thesoilsolution.
 ApHoflessthan7meansthatthesoilisacidic.
 ApHofmorethan7meansthatthesoilisalkaline.
 Asthehydroxylions(OH)inthesoilincreasethesoilbecomesmorealkaline.

InfluenceofSoilpHCropGrowth
 Itdeterminesthetypeofcroptobegrowninaparticulararea.

 MostcropsareaffectedbyeitherveryacidicorverybasicsoilpH.

 SoilpHaffectsthechoiceoffertilizersandtheavailabilityofnutrientstocrops.

 Atlow pH theconcentrationofavailableironandaluminium inthesoilsolutionmay
increasetotoxiclevels,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
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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. ~

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.

22.Pruningknife Removalofsmallshoots.

23.Meterruler Measuringdistances.

24.Gardenfork Shallowdigging.
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Milkchum Forholdingmilkaftermilking.

Milkstrainer/sieve Removingforeignparticlesfrom milkforexamplehairsand
sediments.

Rope Tyingortetheringanimals.

Milkingstool Usedbythemilkertositonwhilemilking.

Weighingbalance Weighingmilkaftermilking.

Teethclipper Removalofcanineteethofpigletssoonafterbirth.

Chaffcutter Cuttingfodderintosmallbits.

Dehorningwire Cuttinggrownhorns.

,

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.
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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

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.



amosobiero7@gmail.com

66
FOR:Form 2,3&4NOTES,latest&UpdatedSchemesofWork,QualityRevisionBooklets,Entry,Mid-Term&End-Term

Exams,AllKASNEBnotes,Set-BooksActedVideos…….

WhatsAppSirObieroAmos@ 0706851439

7
.

Plumbbob Spreadingscreedoverfloorsandwalls.

8
.

Shovel Mixingandscoopingconcreteormortar,measuringcement.

CareandMaintenanceofToolsandEquipment

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

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

CROPPRODUCTION1

(LandPreparation)

Introduction

 Apieceoflandwhichispreparedisknownasseedbed.

 Aseedbedisapieceoflandthatispreparedreadytoreceiveplantingmaterials.

SeedbedPreparation

ReasonsforSeedbedPreparation;

 Toenablewatertoinfiltrate.

 Tokillweeds
 Toimprovesoilaeration.
 Todestroypestsanddiseases.

 Toincorporateorganicmatterinthesoil.
 Foreasyplanting.
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 Tofacilitaterootpenetration.

OperationsinLandPreparation

LandClearing

 Clearingoflandisnecessarywhen:

 Openingupavirginland.

 Astalkgrowingcropwaspreviouslyplanted.
 Thereislongintervalbetweenprimaryandsecondarycultivation.
 Landwasleftfallowforalongtime.

Procedure
 Treefellingandremovalofstumpsandroots.

 Burning

 Slashing
 Useofchemicals.

Note:Burningshouldbeavoidedwherepossiblesinceit;

 Leadstolossoforganicmatter,
 Killssoilorganisms
 Destroyssoilstructureandplantnutrients.

PrimaryCultivation
 Thisistheinitialbreakingofland.
 Itisdoneearlybeforetheonsetoftherainsto:
 Givetimeforsoilorganismstoactonorganicmatter.
 Allowgaseousexchangetotakeplace,thuscarbondioxidediffusesoutofthesoilwhile

oxygenentersintothesoil.
 Allowotheroperationstotakeplaceintime.

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

Operationsinprimarycultivation
 Handdigging;

Useofhandtools;
 Jembes,

 Mattocks,

 Fork-jembes.
 Mechanicalcultivation;
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Useofmouldboardploughs;
 Discploughs,
 Chiselploughs,
 Subsoilers
 Rippers.

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

DepthofCultivation

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

ChoiceofImplement

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

SecondaryTillage
 Thesearerefinementpracticesontheseedbedthatfollowprimarycultivation.

 Itisalsoknownasharrowing.

ReasonsforsecondaryTillage:

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

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

TertiaryOperations:

 Ridging;
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 Theprocessofdiggingsoilonacontinuouslineandheapingononesidetoproducea
furrowandabund(ridge).

 Itisimportantforrootcrops,toallowrootexpansionandforsoilandwaterconservation.
 Rolling:
 Itisthecompactionofthesoiltoproduceafirm surfacewhichincreasesseed-soilcontact

andpreventswinderosion.
 Levelling;
 Productionofaneven,uniform surfacewhichpromotesuniform planting.

Subsoiling:
 Thisisdeepcultivationintothesubsoillayertobreakupanyhardpanwhichmighthave

developed.

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

Minimum Tillage:
 Thisistheapplicationofacombinationoffarmingpracticeswiththeaim ofreducingthe

disturbanceofthesoil.
Examplesofwhichinclude:

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

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

WaterSupply,IrrigationandDrainage

Introduction

 Waterisaveryimportantnaturalresource.

 Itisnecessaryforbothcropsandlivestock.
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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.

CollectionandStorageofWater
 Dams:
 Thesearestructuresconstructedacrossriversandchannels.
 Theycollectandstorewaterforuseduringthedryseason.

 Weirs:
 Thesearestructuresconstructedacrossriverstoraisethewaterlevelforeasypumping.

 Unlikeinthedamswaterflowsoverthebarriercreatedacrosstheriver.
 WaterTanks:
 Thesearestructuresmadeofconcrete,stone,metalsheetsandplastics.
 Theystorewaterfrom rainorthatwhichhasbeenpumpedfrom othersources.
 Tanksshouldbecoveredtopreventcontaminationfrom dust.

PumpsandPumpingofWater
 Pumpingistheliftingofwaterfrom onepointtoanotherbyuseofmechanicalforce.
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 Waterispumpedfrom thevarioussourcesandthenconveyedtowhereitisrequiredforuse
orstorage.

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

ConveyanceofWater

 Thisistheprocessofmovingwaterfrom onepoint,usuallythesourceorpointofstorageto
whereitwillbeusedorstored.

 Piping;
 Thisiswherewaterismovedthroughpipes.

Thecommontypesofpipesinclude:
 Metalpipes

 Plasticpipes

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

 UseofCanals:
 Inthiscasewaterisconveyedfrom ahighpointtoaloweronealongagradualslopeto

avoidsoilerosion.
 Waterconveyedthroughthiswayismostlyusedforirrigationandlivestock.

WaterTreatment
 Rawwatercontainsimpuritieswhichmaybedissolved,floatingorsuspendedinwater.

Theseimpuritiesaregroupedintothreecategories,namely:
 Physicalimpurities:thesearedissolvedimpuritiesdetectedbycolour,tasteandsmell.
 Chemicalimpurities:thesearedissolvedimpuritiesdetectedbyuseofchemicalanalysis.
 Biologicalimpurities:thesearemicroorganismsinwatersuchasbacteria,virusesand

algae.

ImportanceofTreatingWater
 Tokilldiseasecausingmicroorganismssuchascholeraandtyphoidbacteriathatthrivein

dirtywater.
 Toremovechemicalimpuritiessuchasexcessfluoridewhichmaybeharmfultohuman

beings.
 Toremovesmellsandbadtaste.
 Toremovesedimentsofsolidparticlessuchassoil,sandandsticks.

MethodsofTreatingWater
 Aeration:thisistheremovalofsmellandodourfrom waterbyfinesprayingorbubblingof
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air.

 Sedimentation:thisiswherewaterisputinlargecontainerssothatsolidparticlessuchas
sand,metalandotherscansettleatthebottom.

 Filtration:thisispassingwaterthroughfinegranularmaterialstoremovesolidparticlesand
biologicalsubstances.

 Coagulation:additionofchemicalswhichprecipitateimpuritiesandhelpinsofteningof
hardwater.

 Chlorination:Sterilizationtodestroydiseasecausingorganisms.

Irrigation
 Itistheartificialapplicationofwatertocropsindryareasorwherewaterisnotenough.

 Itisoneofthemethodsoflandreclamationincaseofaridandsemiaridareas.

FactorstoConsiderinIdentifyingandAssessingthePotentialofLandforIrrigationDevelopment

 Topographyoftheland

 Soiltype
 Typeofcroptobegrown
 Wateravailability
 Humanfactorssuchasskill,capitalavailabilityandeconomicactivities.

TypesofIrrigation
 Surfaceirrigation:

 Thisincludesfloodirrigationandbasinirrigation.

 Itisusedinflatareas.

 Theproblem withthismethodislossofwaterthroughseepage.

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

 OverheadorSprinklerIrrigation:
 Itisusedinanyareawhichisnotsteep.

 DriporTrickleIrrigation:
 Itisusedwherewaterislittleandinrelativelysloppyandflatareas.

Drainage
 Thisisamethodofremovingexcesswaterorloweringthewatertablefrom amarshywater-

loggedland.

 Itisalsoamethodoflandreclamation.

ImportanceofDrainageasaMethodofLandReclamation
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 Toincreasesoilaeration.

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

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

WaterPollution
 Thisistheprocessbywhichharmfulsubstancesgetintothewater.

 Theharmfulsubstanceisreferredtoasapollutant.

Agriculturalpracticeswhichpollutewaterinclude:
 Useofinorganicfertilizers.
 Useofpesticides.
 Poorcultivationpracticessuchasovercultivation,cultivatingalongtheriverbanks.
 Overgrazingwhichleadstoerosionofsoilthuscausingsiltationinwatersources.

MethodsofPreventingWaterPollution
 Soilconservationmeasureswhichminimizesoillossesthrougherosion.
 Fencingoffthewatersources.
 Adopting organicfarming practicesforexamplecontrolling pestsand weed using non-

chemicaltechniques.
 Plantinggrassalongriverbankstominimizesiltationinrivers.
 Properdisposalofemptychemicalcontainers.

SoilFertilityI

(OrganicManures)

Introduction

 Soilfertilityistheabilityofthesoiltoprovidecropswiththerequirednutrientsintheirproper
proportions.

CharacteristicsofaFertileSoil
 Gooddepth-Goodsoilsgiverootsgreatervolumetoobtainplantnutrientsandprovide
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stronganchorage.
 Goodaeration-fortherespirationofplantrootsandusebysoilorganisms.
 Goodwaterholdingcapacity-ensuresprovisionofadequatewaterforplantgrowth.
 Properdrainage-ensuresprovisionofadequateairforplantgrowth.
 CorrectsoilpH-differentcropshavedifferentsoilpHrequirements.
 Adequatenutrientssupply-itshouldsupplytherequirednutrientsinthecorrectamountsand

inaform availabletoplants.
 Freefrom excessiveinfestationofsoilbornepestsanddiseases.

Howsoillosesfertility
 Leaching:verticalmovementofdissolvedmineralsfrom thetoptothelowerhorizonsofthe

soilprofile.
 Soilerosion-Theremovalandcarryingawayofthetopfertilesoilfrom oneplacetoanother.
 Monocropping-Thisisthepracticeofgrowingonetypeofcroponapiece'ofalandovera

longtime.
 Continuouscropping-cropstakeawayalotofnutrientsfrom thesoilwhicharenever

returned.
 Growingcropscontinuouslywithoutgivingthesoiltimetorestmakesthesoilinfertile.
 ChangeinsoilpH-changesinsoilpHaffecttheactivityofsoilmicroorganismsaswellasthe

availabilityofsoilnutrients.
 Burningofvegetation-burningofvegetationcoverdestroysorganicmatter.Italsoexposes

thesoiltotheagentsofsoilerosion.
 Accumulationofsalts-soilswithalotofsaltsaresaidtobesaline.Stateofhavingtoomuch

saltinthesoilisreferredtoassoilsalinity.
 Saltsaccumulationcausewaterdeficiencyinplants.ItmayalsoleadtochangeinsoilpH.

MaintenanceofSoilFertility
Soilfertilityismaintainedthroughthefollowingmethods:

 ControlofSoilErosion;
 Terracing,

 Contourcultivation,

 Stripcropping,

 Cutoffdrains

 Plantingcovercrops.

 CropRotation;
 Practiceofgrowingdifferentcropsonthesamefieldindifferentseasonsinanorderly

sequence.

 ControlofSoilpH:
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 Applicationoflimingmaterialssuchaslimestone,quicklime,magnesium
carbonateandslakedlimeifthesoilisacidic.

 Applicationofacidicfertilizersifthesoilisalkaline.
 Applicationofmanures.

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

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

 Intercropping–

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

 UseofInorganicFertilizer;

 Chemicalcompoundsmanufacturedtoapplyspecificplantnutrientsforexamplecalcium

ammonium nitrate(CAN).

 UseofManure;
 Welldecomposedmanuresreleasenutrientsintothesoilandincreaseitswaterholding

capacity.

OrganicManures

 Manuresarederivedfrom plantsandanimalremains.
 Theysupplyorganicmattertothesoilwhichafterdecompositionreleasesplantnutrients.

 Theendproductofthisdecompositionisknownashumus.

 Itinfluencessoilchemicalpropertiesandsoiltemperature.
 Manuressupplyawiderangeofessentialplantnutrients.

ImportanceofOrganicMatterintheSoil

 Increasesthesoilwaterholdingcapacityofthesoil.
 Improvessoilfertilitybyreleasingawiderangeofnutrientsintothesoil.

 Providesfoodandshelterforsoilmicro-organisms.
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 Improvesthesoilstructure.

 BufferssoilpH/moderatessoilpH.

 Reducesthetoxicityofplantpoisonsinthesoil.
 Moderatessoiltemperaturebyitsdarkcolour.

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

TypesofOrganicManures

 Greenmanure.
 Farm yardmanure.
 Compostmanure

GreenManure
 Madefrom greenplantswhicharegrownforthepurposeofincorporatingintothesoil.

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

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

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

greenmanure.
 Plantingofthemajorcropisdelayed.

Farm YardManure(FYM)
 Isamixtureofanimalwasteandcropresiduesusedasbeddingsinanimalhouses.

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

PreparationofFYM

 Providebeddingsinthehousesoffarm animals.
 Animalsdeposittheirdroppingsandurineonthebeddings.
 Animalsmixthem throughtrampling.
 Thebeddingstogetherwithdungareremovedandheapedundershedtodecompose.
 Aftersometime,thematerialsdecomposeandFYM isformed.
 Itcanthenbeusedinthefarm

CompostManure
 Ismanurepreparedfrom heaped(composted)organicmaterials.

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

PreparationofCompostManure
Twomethods:

 Fourheapsmethod

 IndoreMethod(PitMethod)

IndoreMethod(PitMethod)
Procedure;

 Selectashelteredplacewithashadeandnearthefield.
 Digapitwiththedimension1.2m x1.2m x1.2m.
 Placethematerialsinthefollowingorder:
 Hedgecuttingsormaizestalkstoadepthof30cmasafoundation
 Alayerofgrass,greenweedsorleavesandkitchenwastesto30cm.
 Awellrottenmanure/poultrydroppings.
 Woodashandphosphaticfertilizers.
 Alayeroftopsoiltointroducemicro¬organism forthedecompositionoforganicremains.
 Note:Somewatershouldbesprinkledtothematerialstoinitiatethedecomposition process

andregulatetemperatures.

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

Indicatorsofwelldecomposedmanure

 Absenceofbadodour.
 Materialsarelighter.
 Manureisbrownincolour.

AdvantagesofCompostManure
 Onedoesnothavetoownlivestockinordertoprepareit.

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

LimitationsofCompostManure
 Itreleasesnutrientsslowlyintothesoil.

 Largequantitiesofcompostmanurearerequiredtosupplyenoughplantnutrients.
 Itspreparationislabourintensive.
 Itmayinducesoil-bornepestsanddiseases.
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LivestockProduction:

(CommonBreeds)

Introduction

 Theterm livestockisusedtorefertoalldomesticatedanimals.

 Theseanimalsincludecattle,sheep,goats,poultry,pigs,rabbits,camels,bees,fishand
donkeys.

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

CattleBreeds
 Cattlecanbeclassifiedintotwogroupsbasedontheirorigin.

Theseare;
 Indigenouscattle.
 Exoticcattle.

IndigenousCattle

Zebus–

Theyaresmallinsizeandwithadistincthumpandinclude:

 Nandi,

 Bukedi

 Maasaicattle.

TheBorana

 ThesearethecattlekeptintheNorthernpartsofKenya.
 TheyarelargerthantheZebus.

 Indigenouscattlearehardyhenceabletotoleratetheharshenvironmentalconditionsinthe
tropics.

 TheyarethemajorsuppliersofbeefinKenya.
ExoticCattle
 Foreigncattlefrom thetemperateregions.
 Theyhavedistinctbreedcharacteristicsandareclassifiedintovariousbreeds.
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Generalcharacteristics:
 Theyhavenohumps.
 Theyhavelow tolerancetohightemperatureshencepopularincoolclimatesoftheKenya

highlands..
 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)

 Origin:Holland
 Colour:Blackandwhite
 Size:Cowweighs550-680kgsBullweighs950kg.
 Highestmilkproducersofalldairybreedsabout9150kgperlactationbutwithleastbutterfat

content;3.5%

Ayrshire

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

Conformation:
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 Straighttoplines,hornsarelongandfaceupwards.
 MilkproductionissecondtoFriesianabout61OOkgperlactationwithbuttercontentofabout

4%.

Guernsey

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

Conformation:
 Uddersarelesssymmetrical.
 Averagemilkproductionisabout5185kgperlactationwithabutterfatcontentof4.5%hence

theyellowcolourofmilk.

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.

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

AberdeenAngus

 Origin:NorthEastScotland.
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 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.

Sahiwal
 Origin:IndiaandPakistan..

 Colour:reddishbrown.

 Size:Bullsweigh650kg,andcows400kg.

 Milkproductionaverages2700-3000perlactationwithabutterfatcontentof3.7%.

 Ithasapendulousudderswhichdoesnotletdownmilkeasily.
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 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
 Thisisadual-purposebreedwithwhiteopenfaceandwhitespotsonthelegs.
 Itishornlessandhardy.

RomneyMarsh

 Origin:England.
 Size:Rams100-115kg.
 Ewes84-100kg
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 Itisadual-purposebreedwhichshornlesswithwidepollandblacknostrilsandlips.
 Itisaverageinprolificacy.
 Itisresistanttofootrotdiseasesandworm infestation.

HampshireDown

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

Dorper
 IsacrossbreedofDorsethornandblackheadPersiansheep.

 Itismuttonbreed.

DorsetHorn

 Dualpurposebreedofsheep.

 IndigenousBreedsofSheep
 Theirbodiesarecoveredwithhair.
 Theirclassificationisbasedontheirtailsandtheirnamesvaryaccordingtodifferenttribes.
Characteristics;
 ThintailedsheepfoundinWestAfrica.
 FattailedsuchasMaasaisheep.
 Fatrumpedsheep.

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

BlackHeadPersianSheep

 Origin:SouthAfrica
 Colour:Whitewithblackheadandneck.
 Itispolledwithabigdewlap,fatrumpandacurvedtail..

Goats
Goats welladapted to a wide range ofenvironmentalconditions because ofthe following
characteristics:

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

IndigenousGoatBreeds
 Galla(whiteincolour).Adultfemalecanweigh25kg.

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

thepastoralists.

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

Otherpigbreedsinclude:
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 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'scombislargewith5-6serrations.

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)
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 Origin:CentralAsia
 Hasdoublehumps,heavierandhasshorterlegs.
 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 manandsocietychoosestoallocatescarceproductive
resourcestoproducevariouscommodities,overtime,anddistributethem amongvarious
consumersinsociety.

 Itattemptstoexplainhow mancanbestusethelimitedresourcestoproducegoodsand
serviceswhichsatisfieshisneedswithminimum wastageorlossoftheseresources

Example;
 food,
 clothing
 shelter

 Agriculturaleconomicsisthereforedefinedasasciencethataimsatmaximizingoutputwhile
minimizingcostsbycombiningthelimitedsuppliesofgoodsandservicesforusebythe
societyoveracertainperiodoftime.

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

BasiceconomicPrinciples

Scarcity
 Economicscarcitymeansresourcesarelimitedinsupplyrelativetodemand.
 Thisprincipleimpliesthatthereisnotimethatmancanhaveenoughresourcestosatisfyall

hisneedordesires

Choice/Preference
 Humanwantsaremanyandvariedandmeansofsatisfyingthem arelimited.
 Therefore,manhastomakeachoiceamongthealternativesinordertousetheresources

available.
 Mandoesthisbysatisfyingthemostpressingneedsfirst.
 Thisiscalledscaleofpreference.

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

Farm Records
 Farm recordsaredocumentskeptinthefarm
 Theyshowfarm activitiescarriedoutoveralongperiodoftime
 Orinformationkeptinthefarm inwrittenform,aboutthefarm andallactivitiesinit.

UsesofFarm Records
 Showthehistoryofthefarm
 Showwhetherthefarm ismakingaprofitorloss.
 Showalltheassetsandliabilitiesofthefarm whichcanbeusedtovaluethefarm.
 Helpinsupportinginsuranceclaimsondeath,theft,fireorlossoffarm assets.
 Helpintaxassessmenttoavoidovertaxation.
 Usedasaguideinplanningandbudgeting.
 Helpstodetectlossesortheftinthefarm.
 Makeiteasytoshareprofitsorlossesinpartnerships.
 Helpinsettlingdisputesamongheirstoestateifthefarmerdieswithoutawill.
 Providelabourinformationonterminalbenefitsforaworker.

TypeofFarm Records
 ProductionRecords-Showthetotalyieldandyieldperunitofeachenterprise.

 InventoryRecords-Arecordofallpermanentandconsumablegoodsinthefarm.
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ConsumableGoodsInventory

Date Commodity Quantity Date Issuedto Quantity balallce

Item Stock

 FieldOperationRecords-Showindetailsallfieldpracticescarriedouttogetherwiththe
inputusedforallthecropenterprises.

 BreedingRecords–
 Showallthebreedingactivitiesinthefarm.
 From theserecordsitispossibletoselecttheprolificanimalsandculltheinfertileones.

 FeedingRecords–Arecordofthetypesoffeedsusedinthefarm andtheirquantities.
 HealthRecords–
 Indicatesthehealthconditionsoftheanimalsinthefarm.

From theserecordsitispossibleto:

Selectandcullanimalsonhealthgrounds.

Encyclopedia

Agriculture:General

 agrarianreform

 agriculturalsubsidies

 agriculture

 agronomy

 animalhusbandry

 aquaculture

 aquaponics

 baler

 binder

 blackearth


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 boglime

 bonemeal

 catchcrop

 calcareoussoil

 chernozem

 clearcutting

 colter

 combine

 commune

 compost

 collectivefarm

 covercrop

 creamery

 cultivation

 cultivator

 dairying

 dip

 diskplow

 drainage

 dryfarming

 ensilage

 fallowland

 farming
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 fertilizer

 forestry

 GoodAgriculturalPractices

 GreenRevolution

 grain

 guano

 harrow

 harvester

 haybaler

 hoe

 humus

 hydroponics

 incubator

 irrigation

 kibbutz

 kolkhoz

 lariat

 lasso

 landreform

 liming

 lister

 loam

 loess
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 manure

 marketgardening

 marl

 middlebuster

 moldboard

 mower

 mulch

 organicfarming

 pasture

 peat

 picker

 plantbreeding

 planter

 plough

 plow

 podzol

 prairiesoil

 rake

 ranch

 reaper

 reclamationofland

 rootcrop

 rotationofcrops
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 Rothamsted

 sericulture

 share

 sharecropping

 separator,cream

 silage

 silo

 silviculture

 soil

 soiling

 soillessgardening

 straw

 stripcropping

 superphosphate

 terrace

 thrashing

 threshing

 tractor

 truckfarming

 watergardening

 winnowing
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Plants&Animals

 AgricultureandHorticulture

 Animals

 Biographies

 Botany

 Microbes,Algae,andFungi

 Plants

 ZoologyandVeterinaryMedicine

TheColumbiaElectronicEncyclopedia,6thed.Copyright©2012,ColumbiaUniversityPress.All
rightsreserved.
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Fivepitsareduginseriesandmaterialsfilledasfollows:
PitsI,II,IIIandIVarefilledwiththematerialsasdescribedabove.
After3-4 weeks,the materials in pitIV are transferred to pitV,
materialsinpitIIItoIV,inpitIItopitIIIandinpitItopitII.
Processisrepeateduntilthematerialsarewellrottenthentakentothe
filedascompostmanure.

PitI PitII PitIII PitIV PitV

FourHeapSystem (StackMethod)

Inthismethodfourheapsareused.
Thematerialsusedaresimilartothoseusedinthepitmethod.

Construction

Vegetationisclearedfrom theground.
Posts2m higharefixedataspacingof1.2by1.2m formingthe
cornersoftheheap.
Woodplanksarefixedonthesidestoform thewallsandmaterialsare
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arrangedasintheIndoremethod.
MaterialsareplacedintheheapslabeledXandafter3-4weeksthey
aretransferredtopitY.
Afteranother3-4weeks,thecompostmaterialsaretransferredtopitZ
wheretheystayforsome3-4weeksbeforetheybecomereadytobe
takentothefield.
Themanureshouldbeturnedoccasionallytofacilitateaircirculation.
Astickisdrivenintothestackanangletocheckthetemperature.
Ifthetemperatureinsideishigh,itiscorrectedbyaddingwater.

Diagrams

WATERSUPPLY,IRRIGATIONANDDRAINAGE

WATERSUPPLY

TheHydrologicalCycle

Waterfrom thesurfaceevaporatesuptheatmosphere,coolsand
condensestoform clouds.
Saturatedcloudsfalldowntotheearthasprecipitationinform ofrain.
Thiswaterreturnsbacktotheatmospheresthroughtheprocessof
evapo-transpiration.
Thecirculationofwaterfrom theearth’ssurfacetotheatmosphere
andbackagainiscalledthe
HydrologicalCycle

SourcesofWater

Theyinclude;surfacewatersources,undergroundwatersourcesand
rain.
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Surfacewatersources
Theyinclude;

Rivers,streamsanddams.
Lakes
Undergroundwatersources

Theyinclude:

Springs.
Wells.
Boreholes.

Assignment.

Makeshortnotesonthevarioussourcesofsurfaceandunderground

water.

Rainwater.
Thisiscollectedfrom rooftopsandstoredintanks.Pondscalalsobedug

tocollecttherunoff.Rainwaterisverypurecomparedtotheothersources.

WaterCollectionandStorage

Dams.
Adam isabarrierconstructedtostorewater.Damscanbemadeof
earthorconcrete.
Grassshouldbeplantedontheembankmenttopreventsoilerosion.
Weirs.
Weirsareusedtoraisethewaterlevelinarivertofacilitatepumping.
Watertanks.

Thesearemadeofconcrete,stone,metalsheets,plasticorrubber.They

shouldbecoveredtopreventwatercontamination.

Pumps and PumpingofWater
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Pumpingistheliftingofwaterfrom onepointtoanotherbyuseof
mechanicalforce.

Typesofwaterpumps

Centrifugal/rotardynamicpumps.
Piston/reciprocatingpumps.
Semi-rotarypumps.
Hydram.

ConveyanceofWater

Thisistheprocessofmovingwaterfrom onepoint(sourceorstorage
point)towhereitwillbeusedorstored.Thiscanbedonethrough;
Piping
Inthiscasewatermovesthroughpipes.

Typesandchoicesofpipes

Metalpipes
Theseareexpensivebutdurable.Theyalsocanwithstandhighpressure.

Plasticpipes
Theyarecheapandeasytoinstall.Howevertheycanburstunderhigh

waterpressure,canbreakwhenexposedtothesunandcanbegnawed

byrodentssuchasmoles.

Hosepipes
Theyare eithermade ofrubberorplastic.Rubberones are more

expensiveandmoredurablethantheplasticones.

Useofcontainers
Containerssuchasjerrycans,drumsandpotsareusedtodraw water

andarecarriedbyvariousmeanssuchasbicyclesandanimals.

Useofcanals
Waterisconveyedfrom ahighpointtoalowerpointalongaslope

especiallyforirrigationpurposes.

GeneralUsesofWaterontheFarm

Domesticuse–cooking,drinking,washing
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Coolinganimals
Rearingfish
Watering/irrigationplants
Cleaningcalfpens,milkingsheds
Wateringlivestock/drinking

Diluting/dissolvingchemicalusedtocontrolpests,parasitesand
weeds
Mixingconcreteinconstruction

Coolingandrunningmachineengines
Processingfarm produceegcoffeehides,carrots
Recreationegswimmingpools

WATERTREATMENT

ImportanceofWaterTreatment

Killdiseasecausingmicroorganisms.
Removechemicalimpuritiessuchasexcessfluoride.
Removebadsmellsandbadtastes.
Removesedimentsofsolidparticlessuchassoilandsand.

ProcessofWaterTreatment

StageI: Filtrationofwaterintake.

-Waterfrom SourceRiverismadetopassthroughaseriesofsieves.

-Largeparticlesofimpuritiesaretrappedbythesieves.

-Waterthenentersintothelargepipetobedirectedtothemixing

chamber.

StageII:Softeningofthewater

Watercirculatesinthemixingchamberanddosesofsodaashtosoftenthe
water.

StageIII:Coagulationandsedimentation

Waterispassedthroughcoagulationtankwherefreshairenterstoremove
badsmell/chlorideoflimeused.
Waterstaysfor36hoursthussolidparticlessettleandbilharziascausing
organismskilled.
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Alum isaddedtocoagulatesolidparticleswhichsettleatthebottom.
StageIV:Filtration

Waterispassedthroughfiltrationtankwithlayersofsandandgravelto
filterit.
Waterleavingthefiltrationtankisclean.

StageV:Chlorination

Waterispassedthroughchlorinationtankwherechlorineisadded.
Micro-organismsinthewaterarekilledbychlorine.

StageVI:Storage-Thetreatedwaterisstoredinlargeoverheadtanks

beforedistributionanduse.

Diagram

WaterTreatmentbyBoiling

Boilingkillsgermsinwatersuchasthosecausingbilharzias,cholera
andtyphoid.

IRRIGATION

Thisistheartificialapplicationofwatertothesoiltosupplycropswith
sufficientmoistureforgrowth.
Itisusuallypracticed;
Indryareas.
Duringdryperiods.
Inthegrowingofpaddyrice.

Generalimportance’sofIrrigation.

Enablecropproductionduringdryseason
Reclaim aridandsemiaridlandforfarming
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Supplementrainfallincropproduction
Helpprovidesenoughwatertocropsthatrequirealotofwaterlikerice
Createsfavourabletemperatureforproperplantgrowth
Enablesupplyoffertilizerinirrigationwater
Makepossibletogrowcropsinspecialstructureslikegreenhouse
TypesofIrrigation

Factorsconsideredwhenchoosingtypeofirrigationsystem

Capitalavailability-thisdeterminesthetypeofirrigationsystemstobeused.
Dripandoverheadirrigationsystemsrequirehighcapitalforinstallationand
maintenance
Topography-Surfaceirrigationrequiresflatareas
Wateravailability-Surface irrigation requires a lotofwater.Drip and
overheadirrigationrequireslesswater
Thetypeofsoil-Surfaceirrigationisbestsuitedforclaysoilsbecausethey
retainwaterforalongtime.
Thetypeofcrop/valueofthecrop/benefitanalysis.Croptobeirrigated
shouldbeofhighvaluetojustifytheirrigationcost
Theavailabilityofcleanwater–dripandoverheadirrigationrequiresclean
watertopreventblockageofthesystems

SurfaceIrrigation
Waterisbroughttothecropfieldsfrom thesourcebyuseofcanalsor
furrows.Thefollowingmethodareusedhere;FloodIrrigation,Furrow
IrrigationandBasinIrrigation.
Thefollowingfactorsareconsideredwhenchoosingthemethodto
useinsurfaceirrigation.
Topography-Surfaceirrigationrequiresflatareas
Wateravailability-Surfaceirrigationrequiresalotofwater.
Thetypeofsoil-Surfaceirrigationisbestsuitedforclaysoilsbecause
theyretainwaterforalongtime.

FloodIrrigation

Theentirefieldisfloodedwithwater.
Themethodischeaptoestablishandmaintainbutthereisuneven
distributionofwatertocropsandalotofwateriswasted.
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FurrowIrrigation

Irrigationwaterflowsfrom canalsintofurrows..
Furrowsshouldbemaintainedbyrepairingwhenerodedorwornout,
removingtheweedsandsilt.
Advantages

Cheaptoestablishandmaintain.
Requireslittleskilltomaintain.
Reducesfungaldiseasessuchasblightsincethereisnowetnesson
theleaves.
Disadvantages

Soilerosionmayoccur.
Alotofwaterislostthroughevaporationandseepage.
BasinIrrigation

Anareaenclosedbywallscalledembankments/leveesisflooded.The
methodiscommoninthericegrowingareas.SuchasMweaTebere,
Ahero,Bunyalaetc.
Sub-SurfaceIrrigationandDrip/TrickleIrrigation
Thisinvolveslayingperforatedpipesundergroundtoallow waterto
passoutthroughtinyholesandwetthesoilaroundthezonesofthe
crop.

Advantages

Minimizeslabourrequirementespeciallyinchangingofwaterpipes.
Minimizespossibletheftofwaterpipes.
Economizesontheuseofwater.
Canbepracticedonbothsloppyandflatland.
Thereisnosoilerosion.
Nogrowthofweedbetweentherows.
Waterunderlowpressurecanbeusedaslongasitcanflowalongthe
pipes.
Controls fungaldiseases such as blightbecause waterdoes not
accumulateontheleaves.
Thereisnoneedofconstructingdykes,levelingormaking
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Disadvantages

Expensivetoinstall.
Pipescanbebrokenduringweedingorlandpreparation.
Nozzles can getblocked making irrigation inefficienthence the
methodrequirescleanwater.
Overhead/SprinklerIrrigation
Inthiscasewaterisappliedtotheplantsinform ofsprayusing
sprinklersorwateringcans.
Thesprinklersandpipesusedmustbemaintainedasfollows.
Lubricatingtherotatingpartstoreducefriction.
Repairinganybrokenparts.
Cleaningtounblockthenozzles.

Advantagesofsprinklerirrigation

Thereisevendistributionofwateroverthearearequired
Lesswaterisrequired/lesswaterwastage
Canbepracticedonsloppyland
Itispossibletoapplyfoliarfertilizerswithirrigationwater/fertigation
Irrigationpipes/sprinklerscaneasilybemovedfrom oneareatoanother
Irrigationwatercleansoffdustfrom plantleavesforbetterfunctioning
Helpstocontrolaphids.
Disadvantages

Expensivetoinstall.
Encouragesfungaldiseasessuchasblightandcoffeeberrydisease
duetowettingoftheleaves.
Cancausesoilerosionifnotwellcontrolledespeciallyonsloppy
ground.
Mayrequiretheestablishmentofawindbreak.
Maintenanceisexpensiveasitrequiresalotofskill

Factorsconsideredinchoosingirrigationwaterpipes

Durability-Shownbythequalityofthematerialsthepipesaremadeof
Lengthofthepipes-Thisisdeterminedbythesizeofthefarm andthe
sourceofwater/watersupplypoint.
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Diameterofthepipe-Determinesthevolumeofwatertobeconveyedinthe
pipes
Waterpressure-High waterpressure requiresstrong pipesto prevent
bursting
Resistance to heatfrom the sun-Pipes crack and become brittles if
exposedtothesun
Resistancetopestdamage-Plasticpipesareeasilydamaged/gnawedby
rodents
Costofthepipes-Aluminium pipesmaybeexpensivewhenused for
irrigation
Drainage

Thisistheremovalofexcesswaterfrom waterloggedland.Itisdone
toreclaim marshyareasforagriculturalproduction.

ImportanceofDrainage

Toincreasesoilaeration.Whenexcesswaterisremovedfrom thesoil,
plantrootsgetenoughairforgrowth.
Increasesoilvolume.Drainageincreasestheamountofsoilaround
therootzonemakingitpossibleforplantstoobtainnutrients.
Raisesoiltemperature.Drainageimprovesthearteatwhichthesoil
becomeswarm formaximum plantgrowth.
Increasemicrobialactivities.Properaerationasaresultofdrainage
increasesthenumberofmicroorganismsinthesoil.
Reduce soilerosion.Welldrained soils have high waterholding
capacity which helps to reduce surface run-off increasing the
infiltrationrate.
Remove toxic substances. When there is water-logging,salts
accumulatetotoxiclevelsinthesoil.Drainageremovessuchsalts
from thesoil.

Methodsofdrainage

Useofopenditches/channels/furrows.
Ditchesaredugforwatertoflowbygravityloweringthewatertable.

Useofundergroundpipes
Perforatedpipesarelaidundergroundandwaterseepsintothem,then
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flowstoawaterway.Thepipesaremadeofplastic,metal(steel)or
clay.

Frenchdrains
Ditchesaredugandfiledwithstonesandgravelandthencoveredwith
soil.
Waterfrom thesurroundingareaseepsintotem theflowstoawater
way.

Camberedbeds
Raisedbedsareconstructedincombinationwithditchesinthepoorly
drainedsoilsuchastheblackcottonsoil.

Mechanicallypumping
Inthelowlyingareaswheretheothermethodsofdrainagecannotbe
practiced,waterismechanicallypumpedoutofthesoil.
PlantingofTrees
Treessuchaseucalyptuscanbeplantedinwaterloggedareasasthey
losealotofwaterthroughtranspiration.

WaterPollution

Thisistheintroductionofharmfulsubstancesintothewater.
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AgriculturalPracticesthatPolluteWater

Useofinorganicfertilizers
Fertilizersusedgetleachedthroughthesoilandarecarriedtowater

bodies.

Useofpesticides
Excesspesticidesseepintothesoilandfindtheirwaytothewater

bodiescausingpollution.

Poorcultivationpractices.Thesepracticesinclude:
Overcultivation.Thiscausessoilerosionhencesiltationinwater
bodies.
Overgrazing.Thisalsocausessoilerosionhencepollutioninwater
bodies.
Cultivation along the riverbanks.Also causes soilerosion hence
siltationinwaterbodies.

MethodsofPreventingwaterPollution

Soilconservationmeasurestominimizesoilerosion.
Fencingofwatersourcestominimizepollutionbyanimals.
Enforcingintegratedwaysofcontrollingpestandweedsthatdonot
usechemicalssuchorganicfarming.
Plantingvegetationalongtheriverbankstoavoidsiltation.
Using adequate storm controlmethodsin the areas experiencing
heavyrains.

FARM TOOLSANDEQUIPMENTREVISIONQUESTIONS

1 Thediagramsbelowareoffarm toolsandequipment.Studythem and

answerthequestionsthatfollow

i) Identifythetools 1mk
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ii)Giveonefunctionaldifferencebetweenthetoolsabove. 1mk

2. Thediagram below show farm equipment.Usethem toanswerthe

questionsthatfollow.

a)IdentifytheequipmentsM andL. (1mk)

b)StatethefunctionaldifferencebetweenM andL. (2mks)

c)StateTWOcommonmaintenancepracticescarriedoutonbothM

andL. (2mks)

3. Thediagram belowshowsafarm equipmentstudyitandanswersthe

questionsthatfollow.

[a] Identifytheequipment. [1mk]

[b] Namethepartslabeled. [2mks]

W;X;Y;Z

[c] WhatisthefunctionofthepartlabelledZ. [1mk]

4. Studythediagramsbelowandanswerthequestionsthatfollow.
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(a) Identify the tools. A-B-C-D

(2mks)

(b)State the correct use of each of the tools above.

(2mks)

(c)GivetwomaintenancepracticescarriedoutontoolDforefficient

use. (1mk)

5 (a) Name four types of tools used in smoothing wood.

(2mks)

(b) Givethreereasonswhyfarm toolsandequipmentshouldbewell

maintained.(11/2mk)

6. Belowisadiagram offarm equipment.Useittoanswerthequestions

thatfollow.

a)Identifytheequipment. (½ mk)

(b)Statetworeasonsforyourchoicein(a)above
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(1mk)

b)Statetheuseoftheequipment (1mk)

c)NamethepartslabelledG,EandF. (1½mks)

d) Identifytwodraw backsinusingthisequipmentcomparedto

othersthatmaybeusedforthesamepurpose. (2mks)

7. Identifythefarm toolandequipmentillustratedinthediagram labeled

kandLandgiveoneuseofeachequipment.

Equipment Identity

Use

(a)K

.....................................

......................................................................

L .....................................

.......................................................................

(b)GivethecareandmaintenanceofL (1mk

8. ObservethetoolsXandYillustratedbelowandanswerthequestions

thatfollow:-

a)Identifythetools. X;Y (2mks)

b)Stateoneuseofeachofthefollowingtools. X;Y(2mks)

c)StatethreemaintenancepracticescarriedoutontoolX. (3mks)

9.Thediagram belowillustrateaworkshoptool
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Identifythetool…………………………………………………………………......(1mk)
Name the parts labeled S, T and U
(3mks)
State the use of the tool
(1mk)
10. Studythediagramsoflivestockproductiontoolsbelow andanswer

questionsthatfollow.

a)IdentifythetoolsE,F,GandH. (4mks)

b)StatetwomaintenancepracticeoftheequipmentE.(2mks)

11. Belowarediagramsofworkshoptools.
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Statethefunctionsoftools. (4mks)

(i)………………………………………………………………………

(ii)……………………………………………………………………………

(iii)……………………………………………………………………………

(iv)……………………………………………………………………………

b)Whatisthenamegiventothemetallicbrushwhichisusedtoclean

outwoodchippingsfrom tool(i)above.

Studythediagramsofgardentoolsshownbelow andanswerthe
question that follo

(i)StatetwofieldconditionsunderwhichtoolAwouldbemoresuitable

foruseincrop

Production (2mks)

(ii) GivethefunctionofthetoollabelledC. (1mk)

(iii)StatetwomaintenancepracticesofthetoollabelledB.

(2mks)

13. Studythediagramsbelow labeledP,Q,R andS representingsome

workshoptoolsandthenanswerthequestionsthatfollow.
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a)identifythetools 2mks

Tool Name

P ………………………………………….

Q …………………………………………

R …………………………………………

S …………………………………………

b)GiveoneuseoftoolsPandRintheconstructionofawoodenfeed

trough.1mk

P………………………………………

R……………………………………….

c)HowwouldthetoollabelledQbeusedintheconstructionofacalf

pen?½mk

d)GivetwomaintenancepracticescarriedoutontoolS. 1mk

14. Studythediagram below offarm toolsandequipmentandanswer

questionsthatfollow.
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(i) IdentifytoolM andN (1mk)

M……………………………………………………..

N………………………………………………………

(ii) StateonefunctionaldifferencebetweenM andN (1mk)

(iii) StatetwomaintenancepracticesoftoolM. (1mk)

FARM TOOLSANSWERS

1A)

Tenon/backsaw

Cross–cutsaw/ripsaw/handsaw (1mk)

b) Tenonsaw-Forcuttingtenonjoints/finesawingrejectcuttingjoints

alone

Crosscut-sawcuttingacrossthegrainsofwood (2mks)

2a)M –milkingbucket/pail(rejectmilkbucket/pail)

L-Milkchurn/can(rejectmilkingchurn) 2x½=1mks

b) M –usedforholdingmilkduringmilking 2x1=2mks

L–Usedforholdingmilkduringtransportation

c)i)Washingthoroughlywithhotwater 2x1=2mks

ii)Sterilizingusingrecommendeddetergent

4.(a) A-gardentrowel

B-elastrator

C-Plumbbob/plumbline

D-Jackplane (½

x4)

(b)

Tool use

A -forliftingseedlingsfrom

the nursery during

transplanting.
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B -for applying/ fixing the

rubber ring during

castration docking or

dehorning

C -checks the vertical

straightness of a stone

wallduringcastration.

D -for smoothening rough

woodsurfaces.

(c)

Sharpeningthebladesregularly
Replacingbrokenhandlesandknob
Tighteninglooseparts(screws)
Adjustingappropriatelythelevercap. (½x
2)
6. a) - Stir-uppump.√½

b) - Sprayinglivestock√1

c) - E-Trigger√½

- F-Nozzle√½

- G-(Brass)lance.√½ 1

½mk

d) - Needtwopeopletooperate.√1

- Noteasytocarryaboutduringoperation.√1

1x2=2mk

Equipment Identify Use

K………………….. -Hypodermic

syringe/syringe

Andneedle

-Inject

Animals to

introduce

Drugorvaccine
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L - Adjustable

spanner

-Holdingdifferent

sizesofnutsand

bolts

(Accepttightening

/loosening)

9.(i)Augerbit (1x1=1mk)

(ii)S–shank

T-Twistthreads

U-Spur (3x1=3mks)

(iii)Makingholes(boringholesonthewood (1mk)

12(i)ConditionsunderwhichtoollabeledAisused

Hardground/soils
Astonyfield
Fieldwithrhizomes/stolons/roots
Afieldwithstickysoils(2x1=2mks)
(ii)FunctionsofthetoollabeledC

Cuttingpruningundesirablebranches/stemsoftrees/fruits/coffee/
Cuttingpruningexcessivevegetativeparts(1x1=1mk)
(iii)MaintenancepracticesoftoollabeledB

Clean/removesoil/trashafteruse
Straightentheprongsifbend
Replacethehandleifbroken
Fixthehandlefirmlyontherake(2x1=2mks)

13.a)

Tool Name

P Trysquare

Q Spiritlevel

R Tenonsaw/backsaw
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S Coldchisel

½x4=2MKS

UseoftoolsPandRintheconstructionofawoodenfeedtrough
P-Measuringangles/layoutofangles/measuringlengths

R-Cuttingtimbertomakejoints/usedforjoinerywork

-Finecutting/sawing

½

x1=1/2mk

UseofQintheconstructionofacalfpen
Todetermineifthefloorlevel/thewallsarevertical.

½x1=½ mk

MaintenancepracticesontoolS
-Sharpeningthecuttingedge

-Removingthemushroom head

½x2=2mks

i)M-hacksaw
N-handsaw

ii)FunctionaldifferencesbetweenM andN

-hacksaw (M)isusedforcuttingmetalrodsandplateswhile(N)

handsawisusedforcuttingwood/timber

(1x1=1mk)

iii)maintenancepractices

tightenloosescrewsandnuts(ref.bolt)
replacewornoutblade
regularcleaning
hangproperlytoavoidpossibledamage

maintaincorrecttensionoftheblade
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OTHERREVISIONQUESTIONS

a).WhatisAgriculture?
b).Statetherolesplayedbyagricultureinnationaldevelopment

d). i) Brieflyoutlinetheproblemsthathavehindered agricultural

development

inKenya.

ii)Suggestwaysinwhichtheseproblemscanbealleviated

a)i)Whatarethecharacteristicsofshiftingcultivation?
ii)Statetheproblemsassociatedwithshiftingcultivation.

Whatispastoralism?
Statethefactorstoconsiderinchoosingatypeoffarm
Whatisarablefarming?
i)Statetheadvantagesofmixedfarming

ii)Statethelimitationsofmixedfarming

i)Givethetypesoffarmingpractisedbysmallscalefarmers
Namethetypesoflargescalefarming

WhydoestheKenyagovernmentputalotofemphasisonranching?
Statethecommonfeaturesofranchingasafarmingsystem:

i)Statetheadvantagesofplantationfarming
Statethedisadvantagesofplantations.

Statethemajorcharacteristicsofplantationfarming.
a)Listtheecologicalfactorsaffectingagriculture.

Mentiontheaspectsofrainfallwhichareimportantincropproduction
i)Whatisoptimaltemperature?

ii)Statetheeffectsofhightemperatureoncropproduction.

Statethenegativeeffectsofwindtocrops.
a).i.Definetheterm soil

ii).Namethewaysinwhichsoilisimportanttogrowingplants.

b).i)Statethefactorswhichinfluencethesoilformingprocess

ii). Whatbiologicalagentsinfluencethespeed ofthesoilforming

process?
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i)Definetheterm soilProfile
ii)Howdoessoilprofileinfluenceplantgrowth?

i)Listtheconstituentsofafertilesoil.
ii)Whatroledomicro-organismsplayinsoil?

i)Whatissoilstructure?
ii)Statethefarmingpracticesthatimprovesoilstructure.

iii)Whyisagoodsoilstructuredesireableforgrowingcrops.

i)Whatissoiltexture?
Statethepropertiesofsoilthatareinfluencedbyitstexture.

Givethetypesofsoilbasedontexture.
a)Statetheadvantagesofusingfarm tools.
Listthefactorsthatdetermineafarmer’schoiceoftoolsandequipment.
i)Whyshouldtoolsandequipmenttomaintainedwell?

ii)Howshouldtoolsandequipmentbemaintained?

Listthesafetyprecautionsnecessaryfortoolsandequipment
Namethecategoriesoffarm toolsandequipment.
a)Statetheimportanceoflandpreparation.

b)i)Whatisprimarycultivation?

ii)Whichfactorsinfluencechoiceoftoolsforprimarycultivation.

i)Whatissecondarycultivation?
ii)Givereasonsforsecondarycultivation?

i)Defineminimum tillage
iii)Statereasonsforpractisingminimum tillage.

Namethefactorsthatdeterminethenumberoftillageoperationsduring
seedbedpreparation.
a)Listthesourcesofwateronthefarm.
Howiswaterconveyedfrom onepointtoanother?
i)Namethetypesofwaterpipes.

iii)Whatfeaturesareconsideredwhenbuyingplasticpipes?

Namethetypesofwaterpumpstobeusedonthefarm.
i)Whyshouldwaterbetreatedbeforeuse?

ii)Statethemethodsoftreatingwateronthefarm.
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iii)Howiswaterusedonthefarm?

a)i)Whatisirrigation?
ii)Listthefactorstoconsiderindecidingtoirrigatecrops.

b)Listthemajortypesofirrigation

a)i)Whataretheusesoffarm records
Listtypesofrecordskeptonmixedfarms.
Listtypesofrecordskeptbycropfarmers.

,goat,pigs,bees,fish,donkey,camel
10b)i)Explaintheroleoflivestockinhumanlife

ii)ListfactorsthataffectlivestockindustryinKenya.

c)i)Listdairybreedsofcattle

ii)Statetheircharacteristics.

i)Namebeefcattlebreeds.
ii)Whatarethecharacteristicsofbeefcattle.

NametheimportantrabbitbreedsinKenya.
NamethemajorbreedsofsheepinKenyaandindicatethepurposetheyare
keptfor
Nameimportantgoatbreedsandtheiruses
NameimportantpigbreedskeptinKenya.
i)Givethemeaningsofexoticandtoindigenousbreeds.

Statethecharacteristicsofexoticcattlethatmakethem bettersuitedto
marginalareasthanexoticcattlebreeds.

WhataretheadvantagesofkeepingaJerseycowinsteadofFriesianfor
productionofmilk?

i)Statethegeneralcharacteristicsofexoticcattlebreeds.
ii)Givethecharacteristicsofindigenouscattle

11. Belowisadiagram ofanurseryforraisingtheseedlings.
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(a) StatetwoadvantagesofhavingthepartlabeledJ

(2mks)*Nrk*

(b) Stateany3managementpracticesthatshouldbecarriedouton

thenurseryfrom thetimeseedlingsemergetothestageoftransplanting

3mks)*Nrk

12.a)i)Whatissoilfertility?

Statethecharacteristicsofafertilesoil.
Howcanafertilesoillossitsfertility

iv).Statethewaysofmaintainingorimprovingsoilfertility

i)Whatareplantnutrients?
ii)Namethemajorplantnutrients(macro-nutrients)

Statetherolesanddeficiencyofthefollowingnutrientsinplants.
i)Nitrogenuses

Deficiency.
Excessivesupply

Phosphorousused.
Deficiency

Potassium uses.
Deficiency.

i)Whatissoilsampling?
Listthemethodsofsoilsampling.
Statethereasonsforsoiltesting:
Explaintheprocedureofsoilsampling:
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Stateprecautionsnecessaryduringsoilssampling
Namethemethodsofdetectingnutrientdeficiencyincrops:

StatetheimportanceofsoilPHtoacrop:
13a)i)Differentiatebetweenmanureandfertilizer:

Listthecommonorganicmanures
b).i)Whatisorganicmatter?

Statetheimportanceoforganicmatter
Howcanorganicmatterbeaddedtosoil?

c)i)Describehowtomakefarm Yardmanure:

ii)Statethefactorsdeterminingqualityoffarm yardmanure

iii)GivetheadvantagesofusingFarm YardManureoverfertilizer:

Givethedisadvantagesofusingfarm yardmanure
d)i)Statethefactorstoconsiderwhencitingacompostpit.

Describehowtomakecompostmanure
i)Howisgreenmanuringdoneonthefarm?

Listthecharacteristicsofgreenmanurecrops:
Whataretheadvantagesofgreenmanuring?
14a)Classifyfertilizersbynutrientcontent.

b)i)Namethecommonnitrogenousfertilizers.

Statepropertiesofnitrogenousfertilizers/(characteristics)
Whenaretheyappliedandwhyatthattime?

c)i)Namethecommonphosphaticfertilizers:

Whenaretheyappliedandwhyatthetime?
i)Namethecommonpotassicfertilizers
Characteristics:
i)Whatisfertilizerapplication?
Listthemethodsoffertilizerapplication:
Whatistopdressing?
i)CalculatetheamountofK2O(potassium chloride)containedin400kgof
acompoundfertilizer25:10:5–5kgofK2Oiscontainedin100kgof25:10:5

Afarmeristoapplyacompoundfertilizer20:30:10onavegetableplot
measuring5metreslongby4metreswide,attherateof200kgper
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hectare.
Calculatetheamountofthefertilizerthefarmerwouldrequirefortheplot.
(showyourworking)
Whatdothefigures20,30and10inthefertilizerstandfor

How muchofafertilizerlabeled(20:20:10)shouldbeappliedtoaplot
whichrequires30kgP2O5?

15.a)i)Statetheimportanceofthenitrogencycle

Describethenitrogencycle:
Whathappenstonitrogeninthesoil?

b)i)Statetheimportanceofcarboncycle

Describethecarboncycle
Howiscarbonlost?
Howcancarbonberestoredtotheatmosphere?
16.a)i)Definecroppropagation.

Whatarethemethodsofcroppropagation?
b)i)Listthedifferentmethodsofvegetativepropagation:

Stateadvantagesofvegetativepropagation.
Stateitsdisadvantages.

i)Whataretheadvantagesofseedpropagation
Statethedisadvantagesofseedpropagation

i)Givetheadvantagesofearlyplanting
Statethefactorstoconsiderwhenselectingseedsorotherplanting

materialsforplanting
Whatarethereasonsforseedselection?
Whatpracticesarecarriedoutforseedstoensurethattheygerminate?

i)Listthemethodsofplanting
Statetheadvantagesofrowplanting.
Statethefactorswhichinfluenceplantingdepth.
Whatfactorsdeterminecropspacing?
Statetheadvantagesofcorrectspacing
Whyiscorrectplantpopulationnecessary?

Namethetreatmentsnecessaryonplantingmaterialsbeforeplanting?
17a)Whatisanursery?
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Statethereasonsforusinganursery.
Statethenurseriesmanagementpractices.

Explainthefollowingnurserypractices.
i)Prickingout.

Hardeningoff.
Rogueing.
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