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AGRICULTURE
FORMONENOTES
(isabokemicah@gmail.com)

INTRODUCTIONTOAGRICULTURE

ThewordAgricultureisderivedfrom twoLatinwordsAgerwhichmeansfield

andculturathatmeanscultivation.Thereforeagriculturecanbedefinedas

fieldcultivation.

Livestockareallthedomesticatedanimals.

Definitionofagriculture:

Agricultureisdefinedastheartandscienceofcropandlivestockproduction.

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.
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Cropproductionactivitiesinclude:landpreparation,planting,fertilizerand

manureapplication,weeding,pestcontrol,diseasecontrolandharvesting.

Livestockproductionactivitiesinclude:

Selectionandbreeding.

Feeding.

Rearingtheyoungstock.

Parasiteanddiseasecontrol.

Housing.

Obtainingproductsfrom animals.

Branchesofagriculture

Cropproduction:e.g.Fieldcropfarming,pomology,Floriculture,

olericulture.etc.

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

Soilscience.

AgriculturalEconomics.

AgriculturalEngineering.

CropfarmingorArablefarming:Isthecultivationofcropsoncultivatedland.

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:Growingofvegetablese.g.Frenchbeans,cabbages,

tomatoes.etc..

Pomology:Growingoffruitse.g.avocado,mangoesandcitrus.

Livestockfarming:Include:

Pastoralism (mammalianlivestockfarming).Istherearingoffarm

animalsonpastures.E.g.cattle,goats,pigs,sheep,camelsandrabbits.
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Fishfarming(Aquaculture);Istherearingoffishinfishponds.Fishisa

cheapsourceofproteins.

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.

Highyieldsperunitarea.

Extensiveorintensivefarmingcanbecarriedoutonsmallorlargescaleof

land.
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Thescaleofproductiondependson:

Leveloftechnology.

Landavailability.

Capitalavailability.

Skilledlabouravailable.

LargeScaleFarming

Characteristics

Largetractsofland.

Heavycapitalinvestment.

Skilledlabourandqualifiedmanpower.

Highlevelofmanagement.

It’sforcommercialpurpose.

Lowoperationcostsperunitofproductionsinceitmakesuseof

economiesofscale.

Dependsonefficienttransport.

Requiresgoodmarketsystem.

Mostoftheworkismechanized.

Providesmoreemployment.

ItincludesplantationfarmingandRanching.

Plantationfarming.

Characteristics

Largetractsofland.

Productionofonlyonecrop.e.g.TeaplantationsinKiambuandKericho,

CoffeeinKiambu,SugarcaneinMuhoroni,SisalinMombasa,Pineapple

inThika.

Ranching:Isthekeepingoflivestock(beefanimals)inmarginalrange

areas.

Itisanimprovedpastoral-nomadism because:

Animalsareenclosedinanarea.

Diseasesarecontrolled.

Pasturesareimproved.
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Supplementaryfeedsandwaterareprovided.

Pestsandparasitesarecontrolled.

Thereisprovisionofextensionstaff.

N.BThelivestockcarryingcapacityislowbecauseoflimitedpasture.

RanchingisbecomingmoreandmorecommoninKenyabecauseof:

Highmeatdemand.

Highpopulationpressureonhighpotentialareas.

Arablefarmingisbecomingsmaller.

SmallScaleFarming

Characteristics

Smallpieceofland.

Useofimprovedtechnology.

Productionofcropsandlivestockisspreadthroughouttheyear.

GoodsareproducedforsubsistenceorcommercialpurposeI,esaleof

surplusgoods..

Doesnotrequireheavycapitalinvestment.

Advantages

Littlecapitalisrequired.

Sourceoflivelihoodtosmallscalefarmers.

MethodsofFarming

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

Farmingonapieceoflandcontinuouslyuntilitisexhaustedafterwhich

thefarmermovestoanewmorefertileland.

Itisapplicablewhere;

Landisabundant

Populationissparse

Numberoflivestockperunitareaislow.

Landiscommunallyowned.

Advantagesofshiftingcultivation

Ithaslowcapitalrequirement

Thereisnopestsanddiseasesbuild-up

Soilstructureismaintained

Nolanddisputesaslandownershipisnotindividualized.

Disadvantagesofshiftingcultivation

Totalyieldsperunitareislow

Farmershavenoincentivetodeveloplandandconservewaterandsoil

Alotoftimeiswastedwhenthefarmerisshiftingandbuilding

structures.

Notapplicableinareasofhighpopulationdensityorwherethereishigh

populationincrease.

iv) Agroforestry

Agroforestry-Involvesgrowingoftreesandcropsandkeepingofanimals

onthesamepieceoflandatthesametime.

Suitabletreespeciesforagroforestry

Leucaenaleucocephala

Gravillearobusta

Calliandracatothrysus
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Mangiferaindica

Sesbaniasesban

Lantanacamara

Cajanuscajan

AdvantagesofAgroforestry

Saveslaboursincesomeoperationscanbedoneatonceforboth

plantsandtrees

Giveshighercombinedyield

Providewidevarietyofagriculturalproduce

Reducestherisksoftotalfailure

Cropsbenefitfrom nitrogenfixingtrees.

Treeshelpinholdingthesoilfirmly

Sometreesactaslivestockfodder.

Providesawidervarietyofagriculturalproduce.

DisadvantagesofAgroforestry

Mechanizationisdifficult.

Useofpesticidesandfertilizermaybedifficult.

Productivitymaysufferbecausetheskillsformanagingthedifferent

trees

FACTORSINFLUENCINGAGRICULTURE

HUMANFACTORS.

Theyarefactorsinhumanbeingsorthewayhumanbeingsdothings.

Thefollowingisalistofhumanfactorsthatinfluenceagricultural

production.

Levelsofeducationandtechnology

Thisistranslatedastheabilityofaproducerwhoisafarmertoapply

appropriatemethodsandtechniquesinproductionusingavailable

resourcesforexample,Farmerweighinglivestockfoodtoensure

efficiency

Goodeducationlevelmakesafarmerabletounderstandandtranslate

technicallanguageinfarming.
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Healthofthefarmers

Ahealthynationisaproductivenation

Thefollowingaresomeofthediseasesthatcontributetolowering

agriculturalproductivity

Malaria,

Tuberculosis,

Typhoid,

PneumoniaandHIV/AIDS

EffectsofHIV/AIDSonfarming

Lossofskilledlabour

Timespentcaringfortheinfected

Moneyspentontreatment

Stateofeconomicdevelopment

Thecapitalearnedfrom economicactivitiessuchasfarmingisusedto

raiseeconomicgrowthinthecountry.

Transportandcommunicationnetwork

Goodandefficientinfrastructureisimportantforthesmoothflowof

farm producefrom thefarm totheconsumer.

Theimprovementoftechnologyincommunicationhasimproved

farmersaccesstoimportantinformationfrom theresearchstations

andotherfellowfarmers

Governmentpolicyonagriculturalinputandproducetaxation

ThegovernmentofKenya,throughdifferentministriesformulates

guidelinestobefollowedbyproducersofdifferentproducts.Afterthe

guidelinesandproposalsarelegislatedtheybecomepolicies

Availabilityofstoragefacilities

Culturalandreligiousbeliefs.

LocalandInternationalmarketforces

HumanFactorswhichimproveproduction

Goodhealthofthefarmer

Availabilityofmoney
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Hightaxationonimportedagriculturalproduce

Availabilityofreadymarketforagriculturalproduce

Availabilityofstoragefacilities

Liberalizedmarket

HumanFactorswhichlowerproduction

Restrictiveculturalandreligiousbeliefs

Poorroadnetwork

BIOTICFACTORS.

Thesearelivingorganismsthataffectagriculturalproduction.

Bioticfactorsinfluencingagriculturecanbedividedintothefollowing

classes.

Croppests:stalkborerdamagingmaizeinthefield

Decomposers:Causerottingoforganicmattertherebyreleasing

nutrientsforcropgrowth.

Theyhelpinimprovingsoilstructurethroughincorporatingorganic

matterintothesoil.

NitrogenfixingBacteria:Nitrogenfixingbacteriaarefoundinroot

nodulesofleguminousplants.Improvecropproductionthrough

increasingsoilnitrogencontentwhichcropsrequireforpropergrowth.

Livestockparasites:suckbloodandtransmitdiseasestoanimals

Pollinators:Beepollinatingmaizeflower.Pollinationincropproduction

increasesyieldsandviabilityofseeds.

Predators:Eaglescaneatchicken,rabbitsamongotherlivestock.

Eaglecanalsoeatinsectsandpestsforexamplerats,molesandbirds

whichdestroycrops.

Pathogens:Causesdiseasesinlivestockandcropstherebylowering

qualityofproduce.Increasecostofproductionwhencontrolmeasures

areimplemented.Introducetoxicsubstancesintoagriculturalproducts

therebyloweringthequalityoftheproduce.Cancausedeathtocrops

andanimals.

EffectsofBioticFactorsonAgriculturalProduction
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1.Pests

Feedoncropstherebyloweringquantityofagriculturalproduce.

Feedongrainstherebyaffectingviabilityoftheseeds

Actasdiseasevectors

Lowerpalatabilityofcropproduce

Increasecostofproductionwhencontrolmethodsareapplied

Createentrypointsfordiseasecausingorganisms

2.Parasites

Irritatelivestock

Causesanemiainlivestock

Someblockalimentarycanal

Lowerrateofproductioninlivestock

Increasecostofproductionwhencontrolled

Somelowerqualityofhidesandskins

Someabsorbfoodmeantforthelivestocktherebyloweringthelevelof

production.

Someforexampletickstransmitdiseasecausingorganisms.

CLIMATICFACTORS.

Climaticfactorsinclude:

Rainfall

Poorrainfalldistributionresultstowiltingofcrops

Excessrainfallcancausesoilerosion

Excessrainfallcanresulttocropfailureduetoflooding.

Thefouraspectsofrainfallwhichaffectagriculturalproductioninclude:-

RainfallAmount

Rainfallamountreferstoquantityofrainfallreceivedinagivenareafora

periodofoneyear.Rainfallamountismeasuredusingaraingaugein

millimetersperannum.Theamountofrainfalldeterminesthecrops

growninanarea.

Rainfalldistribution

Thisreferstothespreadofrainfallovertheyear.Rainfalldistributionis
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verypoorinKenyaandthereforeirrigationisnecessarytosupplementthe

shortsupply.

Rainfallreliability

Thisreferstothecertaintywithwhichagivenamountofrainisexpected

inagivenplaceintheyear.

RainfallIntensity

Thisreferstothestrengthwithwhichrainfalls;itisthereforemeasuredin

termsofamountperhour.

Rainfalloflowintensityispreferredasitimproveswaterinfiltrationinto

thesoilandcauseslesssoilerosion.

Temperature

Temperatureisthecoldnessorhotnessofaplace.

TemperatureismeasuredindegreesCelsiususingathermometer.

Temperatureisinfluencedbyaltitudeandtopography.

Temperaturedecreaseswithincreaseinaltitude,suchthatforevery

300metersriseinaltitudeabovesealeveltemperaturedecreasesby1.7

-2.2degreesCelsius.

Eachcrophasatemperaturerangewithinwhichitcangrowreferredto

asthecardinalrangeoftemperature.

Forcropstogrowwellandproducehighyields,theyrequireanarrow

temperaturerangewithinthecardinalrangereferredtoasoptimum

rangeoftemperature

Effectsoftemperatureonagriculture

Lowtemperature

Slowgrowthrate.

HighincidencesofdiseasesuchasCDBincoffee.

Improvementofqualityincropssuchasteaandpyrethrum.

Hightemperature

Highevaporationratehencewiltingincrops.

Hastentherateofmaturityduetoincreasedgrowthrate.

Improvementofqualityincropssuchaspineapplesandoranges.
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Increaseincidencesofdiseasessuchasleafrustincoffee.

Increasedincidencesofpestinfestationsuchasaphidsinvegetables.

Effectsofaltitudeonagriculture

Kenyaisdividedintothreeecologicalzoneswhichinclude;

Lowaltitudezoneo-1500metersabovesealevel

Medium altitudezone1500-2500metersabovesealevel

Highaltitudezoneabove2500metersabovesealevel

Cropsperform differentlywhengrownineachoftheseecologicalzonesand

thereforeeachcrophasitsmostsuitablezoneformaximum performance

asillustratedbelow.

Wind

Windreferstoairinmotion.

Belowisalistofeffectsofstrongwindonagriculturalproduction.

Blowingandbringingrainbearingclouds

Destructionoffarm structures

Strongwindmaycourselodginginweakplants.

Winderosiononbareland

Increasesrateofmoistureevaporation

Increasespreadofpestsanddiseases

Agentofdispersal.

Pollinationincrops.

Light

Lightisthesourceofenergywhichplantsrequireforphotosynthesis.

Duringphotosynthesis,plantsmanufacturefoodusingwaterand

carbondioxideinthepresenceofsunlightandchlorophyll.

Aspectsoflightthatinfluenceagriculture

i). Lightintensity.

Thisisthestrengthwithwhichlighthitsthesurfaceoftheearth.

ii) Lightduration

Thisistheperiodoftimetheplantsareexposedtolightrecordedusing

aCampbellsunshinerecorder
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Photoperiodism

Thisistheresponseofplantstowardlightduration.

Longdayplants

Theseareplantswhichrequiremorethan12hoursoflightingtoflower

andproducefruitsorseedse.g.somewheatvarieties

Shortdayplants

Theseareplantswhichrequirelessthan12hoursoflightingtoflower

andproducee.gMaize

Dayneutralplants

Theseareplantswhichproduceflowersregardlessofthedurationof

lightingtheyhavebeenexposedtoe.gTobacco.

iii)Lightwavelength:

Thisreferstothetypeorqualityoflight.Awavelengthisthedistance

betweentwocorrespondingpointsofalightwave.

Chlorophyllabsorbscertainwavelengthsoflightwhicharenotpresent

inartificiallightunlessitisultravioletorinfrared.

NB/Greenhousescanbeusedtocontrolthetemperature,relative

humidityandlightdurationandintensity.

RelativeHumidity.

Thisistheamountofwatervapourheldbyairatagiventemperature.

Athighhumiditytherateofevaporationislowandviceversa.

EDAPHIC/SOILFACTORS

Soilisamixtureofweatheredrockanddecayedorganicmatter.

Itsupportsplantgrowthbyprovidinganchoragenutrientsandwater.

Topsoilcoversmostoftheearthanditcontainsminerals,organic

matter,air,waterandlivingorganisms.

SoilFormation

Soilisformedthroughtheprocessofweathering.

Weatheringisthebreakdownandalterationoftheparentrocknearthe

earth’ssurface.

Parentrockisfirstbrokenintosmallerfragmentsandeventuallyinto
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individualconstituentminerals.

Theindividualmineralscombinetoform thesoil.

Weatheringisacontinuousprocessandittakeshundredsofyearsto

form acentimeterofthesoil.

Weatheringinvolvesbreakdown(disintegration)andbuildingup

(synthesis).

Weatheringprocessisinfluencedbythefollowingfactors.

Climate.

Parentmaterial.

Topography.

Livingorganisms.

Time.

AgentsofTheWeatheringProcess.

Physicalagents.

Inthiscasenochemicalchangesareinvolved.

Theseincludewind,water,movingiceandtemperature.

Strongwindscarrymaterialswhichhitagainsteachotherandbreak

intosmallerfragments.

Raindropshitthegroundwithsomeforcecausingsoilerosion.

Movingicecausesrockstodisintegrate.

Hightemperaturesinthearidareascausetherockstoatdifferentrates.

Duringthenight,temperaturesdropmakingtherocktocontract.The

rocksurfacecontractsfasterthantheinside.Thisunequalcontraction

causestherockstodisintegrate.

Inplaceswithverylowtemperature,watergetsintothecracks,freezes

andbecomesice.Aswaterturnsintoice,itincreasesinvolume

pushingtherockaparthencedisintegration.

Biologicalagents.

Thisinvolveslivingorganisms.

Largeanimalslikeelephantsandcattleexertpressureonrocksasthey

movecausingthem tobreak.
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Mansactivitiessuchasmining,quarrying,roadconstructionandearth

movingbreaksrocksintosmallerfragments.

Bacteriaandfungihelpinthebreakdownofplantandanimaltissues

(decomposition).Thesematerialsareincorporatedintothesoil.

Termitesandmolesbringtothesurfacelargequantitiesoffine

materials.Thispromotesweatheringbyaeratinglowerlayersofthe

rocks.

Rootsofplantsforcetheirwaythroughrocksmakingthem to

disintegrate.Theyalsoproduceacidsduringrespirationwhich

dissolvesrockminerals.Decayedrootsmaymixwithwaterforming

organicacidswhichdissolvesrockminerals.

Chemicalagents.

Thisisthedecayordecompositionoftherocks.Itinvolvesthe

followingprocesses.

Carbonation.

Astherainfallsthroughtheatmosphere,itdissolvessomeCo2forming

weakcarbonicacid.

Overtimethisacidreactswiththerockmineralsparticularlycalcium

carbonatecausingdecomposition.

Rainwater + carbon(iv)oxide

Carbonicacid.

Carbonicacid + Limestone Calcium

bicarbonate

Thecalcium bicarbonateformedinthisreactionissolubleinwater

causingwatertoeventuallydissolvetheentirerock.

Oxidation.

Oxygenreactswithmanyelementsfoundinrockscausingthem to

disintegrate.

Solution.

Hydrolysis.

Hydration.
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FactorsInfluencingSoilFormation

Parentrockmaterial

Thisinfluencesthephysicalandchemicalpropertiesofthesoilsuchas

Thetextureofthesoile.g.granitegivescoarsegrainedsoil.

Mineralcompositionofthesoile.g.rockscontainingcalcite,feldspar

andferro-magnesium mineralsproducedeepheavysoilsrichin

nutrients.

Therateofsoilformatione.g.limestoneiseasilyweatheredinwarm

humidregionsandthecarbonatesareeasilysoluble.

Sincetheparentmaterialinfluencesthephysicalandchemical

propertiesofthesoil,itthereforecontrolsthetypeofvegetationinan

area.

Climate

Hightemperaturespeeduptherateofchemicalreactions.

Windactsasatransportagentandcarriestheweatheredmaterials

from oneplacetoanother.Wherealotofweatheredmaterialsare

deposited,thesoilsaredeepandrichinnutrients.

Rainfallprovideswaterwhichisanimportantreagentduringthe

weatheringprocess.Alotofrainmaycauserockstobreakhastening

theweatheringprocess.

Topography(Relief)

Thisistheshapeofthelandinrelationtotheunderlyingrockofthe

earth’ssurface.

Itmayquickenorslowtheweatheringprocess.

Theslopeaffectsthedepthofthesoilandkindofvegetationgrowingin

anarea.

Soilsfoundinflatlandandlowlyingareastendtobemorefertilethan

thosefoundonhigherslopes.Suchareashavedeepersoils.

Onasteepslope,erosionishighandsuchareashaveshallowsoils.

Livingorganisms(Bioticfactors)

Thepresenceofthevariousagentsofbiologicalweatheringspeedsup
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theprocessofsoilformation.

Time.

Theprocessofsoilformationisveryslowandtakesalotoftime.

Deepmaturesoilsarefoundwheresoilformingprocesseshavetaken

placeoveralongperiod.

Iftheparentmaterialisresistanttoweatheringagents,moretimeis

requiredforthesoiltomature.

Areaswithseveresoilerosionhaveapoorlydifferentiatedsoilprofile.

SOILPROFILE

Thisistheverticalarrangementofthesoilhorizons(layers).

Thehorizonsshowsoillayersatdifferentstagesofdevelopment.

Soilformingprocessesarecontinuousandthesoildevelopsindepth

resultingintheformationofthedistinctsequenceofsoillayers.

Thelayersdifferfrom eachotherintermsofcolour,organicmatter

content,chemicalcomposition,porosity,depthandthearrangementof

soilparticles.

Thehorizonsare;

Superficiallayer.

It’sathinlayerconsistingofdeaddecayinganddecayedorganicmatter

coveringthesoil.

Topsoil(HorizonA).

Itliesbeneaththesuperficiallayer.
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Itcontainsalotofhumushenceit’sdarkerthantheotherlayers.

It’swellaeratedandcontainsactivelivingorganisms.

It’swelldrainedandrichinplantnutrients.

Mostoftherootsarefoundhere.

Subsoil(HorizonB).

Foundbeneaththetopsoil.

Morecompactedandlessaeratedthantopsoil.

Maycontainanimpermeablelayercalledthehardpanwhichmay

preventdrainageandrootpenetration.

Mineralsleachedfrom topsoilaccumulateherehencethislayeris

referredtoasthelayerofaccumulation.

Ithasclaydeposits.

Substratum/weatheredrock(HorizonC).

Madeupofpartlyweatheredrocks.

Hasnohumus.

Hardandimpermeabletowater.

Rootsofbigtreesmayreachthislayeranddrawwaterfrom itduring

thedryseason.

Parentrock/Bedrock(HorizonD).

It’sfoundbeneaththeweatheredrock.Soilisformedfrom thisrock.It

maycontainpondsofwater.

NB/.Betweenanytwoborderingsoillayers,thereisatransitionalzone

wherebyonelayergraduallymergesintothenextoneintheseries.

Thesoilprofileinfluencesagricultureinthefollowingways.

Topsoilcontainsmostofthesoilnutrients,wellaeratedandhassoil

microorganisms.

Awelldevelopedprofileholdsmoremoistureforplantusethana

shallowone.

Looselypackedsubsoilallowseasyrootpenetration,drainageand

aeration.

Natureandcompositionofthebedrockdeterminesthemineral
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componentsofthewholesoil.

SOILCONSTITUENTS

Mineralmatter.

Themineralcompositionoftheparentrockdeterminesthemineral

constituentsofthesoil.

Themineralmattermakestheframeworkofthesoil.

Itholdstherootsfirmlyinthesoilgivinganchoragetoplants.

Betweentheparticlesarespaceswhicharefilledwithwaterandair.

Diagram

Organicmatter.

Whenthedeadmaterialsrot,theyaredecomposedbybacteriaand

fungitoform thesoilorganicmatter.

Humusisdeadorganicmatterwhichisinthestateofcontinuous

chemicaldecomposition,transformationandconstruction.

Humusinthesoilimprovesthesoilstructure.

Humuscontainsplantnutrientssuchassulphates,nitrates,phosphates,

calcium,magnesium,potassium etc.

Air.

Thesoilcontainsallthegasessuchasnitrogen,oxygen,Co2andthe

raregases.

Availabilityofairinthesoilisinfluencedbythetypeofthesoiland

amountofwaterinthesoil.

Oxygenisneededbyplantsduringrespiration.Itisalsorequiredby

microorganismsinthesoilduringdecompositionandnitrogenfixation.

ExcessCo2inthesoilispoisonoustoplantsandmicroorganisms.

Forbestcropperformance,abalanceofsoilwaterandsoilairhastobe

maintained.

Water.

Soilcontainswater.Soilwaterexistsinthreeforms;

Superfluouswater.

Thisiswateroccupyinglargeairspaces(macropores).
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Thiswaterislooselyheldbythesoilandthereforeeasilylost.

Thewaterisreadilyavailabletoplantsbutnotusefulbecauseexcess

waterinthesoilbringsaboutpooraeration.

Alotofwaterinthesoilcausesleachingofnutrients.

Capillarywater.

Thisiswateroccupyingsmallpores(microspores).

Itisheldwithgraterforcebysoilparticles.

Itisavailabletoplantsandactsasasolventforplantnutrients.

Itisalsoreferredtoasavailablewater.

Itleavesmostofthemacroporesemptyallowingaerationofthesoil.

Hygroscopicwater.

Thisiswaterthatformsathinfilm aroundthesoilparticles.

Itisfirmlyheldbysoilparticlesmakingitnotavailabletoplants.

Clayparticleshavealotofhygroscopicwaterbutsandysoilscontain

verylittlehygroscopicwaterbecausesandyparticleshaveweaker

forces.

Importanceofwatertoplants

Asolventforplantnutrients.

Rawmaterialsforphotosynthesis.

Duringtranspirationplantslosealotofwaterhenceacoolingeffecton

them.

Watermakesplantcellsturgidhencesupport.

Livingorganisms(bioticfactors)

Theyareimportantinthesoilintheprocessofdecomposition.

Theyaredividedinto;

Soilmicroorganisms

Theyincludebacteria,fungiandprotozoa.Theyhelpindecomposition

process.

Somebacteriae.g.Rhizobium spphelpsinnitrogenfixationinlegumes.

Somemicroorganismsareharmfulbecausetheycausediseases.

Soilmacroorganisms
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Theyarelargerorganismsfoundinthesoilsuchasmoles,earthworms,

termites,antsandplantroots.

Theyburrowinthesoilaeratingthesoilandmakingitloose..

PHYSICALPROPERTIESOFTHESOIL

Soilstructure

Thisreferstothephysicalappearanceofsoilaccordingtohowthe

individualsoilparticlesarearranged,packedoraggregated.

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,theyaresaidtobecolumnarandwhenthey
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haveflatendstheyareprismatic.

Platysoilstructure.

Theaggregatesarearrangedontopofoneanotherinthinhorizontal

plates.

Thestructurehaspoorpermeability,drainageandrootpenetration.

Structureismostlyfoundintophorizonofsoilsintheforestandinclay

soils.

Blockysoilstructure.

Aggregatesarearrangedinrectangularblocks.

Aggregateseasilyfittogetheralongverticaledges.

ImportanceofSoilStructureonCropProduction

Soilstructureinfluences:

Soilaeration.

Soildrainageandwaterholdingcapacity.

Plantsrootpenetrabilityandanchorage.

Microbialactivitiesinthesoil.

Circulationofgasesinthesoil.

Thefollowingfarmingpracticesimprovethesoilstructure

Applicationofinorganicmanureintothesoil.

Tillingthelandattherightmoisturecontent.

Croprotation.

Minimum tillage.

Covercropping.

Mulching.

Soiltexture

Itreferstotherelativeproportionofthevarioussizesofthemineral

particlesofsoil.

Alsodefinedasthecoarsenessorfinenessofthesoilwhenfelt

betweenthefingers.

Differentsoilparticleshavedifferentsizesasshownbelow.

Particle Size(Diameter)inmm
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Stones

(Gravel)

Above2.00mm

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.

Importanceofsoiltextureoncropproduction
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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.

Thesesoilscanbeimprovedbyadditionoforganicmatterand

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

Highcapillarityandwaterholdingcapacity.

Slightlyacidictoslightlyalkaline.

Richinplantnutrients.
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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.

Theyarethemostsuitableforcropproductionsincetheycontaingood

amountsofplantnutrientsandorganicmatter.

Theycanbeimprovedfurtherbyplantingcovercropstomaintain

fertilityandbyaddingmanuresandfertilizers.

SoilColour

Thisdependsonthemineralcompositionoftherockandtheorganic

mattercontent.

Soilscontainingalotofironarebrownish,yellowishorreddishincolour.

Soilswithalotofsilicaarewhite.

Soilswithalotofhumusaredarkorgrey.

Soilcolourinfluencesthesoiltemperature.

Darksoilsabsorbandretainmoreheatthanlightcolouredsoils.
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Relativelyhightemperaturesinthesoilenhancemicrobialactivity.

SoilpH

Thisreferstotheacidityoralkalinityofthesoilsolution.

Itisdeterminedbytheconcentrationofhydrogenions(H+)orthe

hydroxylions(H-)inthesoilssolution.

pHismeasuredusingthepHscalewhichrangesfrom 1-14.

ApHoflessthan7meansthatthesoilsolutionisacidic.

ApHofmorethan7meansthatthesoilisalkaline.

pHof7isneutral.

Asthehydroxylionsinthesoilincrease,thesoilbecomesmorealkaline

andviceversa.

InfluenceofSoilpHonCropGrowth

Determinesthetypeofcroptogrowninaparticulararea.

Affectsthetypeoffertilizertobeused.

Affectstheavailabilityofsomenutrientse.g.atlowpHphosphorous

andmolybdenum arelessavailablewhilehighpHmakesmanganese,

potassium,iron,boronandzinclessavailable.

Veryacidicorveryalkalineconditionsaffectactivitiesofsoil

microorganisms.

ModifyingSoilpH

ThefollowingareappliedtothesoilinordertoloweritspH(Increasesoil

acidity)

Applicationofsulphur.

Applicationofacidicfertilizerssuchassulphateofammonia.

InraisingitspH(increasealkalinity)thefollowingisdone.

ApplicationoflimewhichisabasiccompoundwhichraisesthesoilpH

aftersometime.

Applicationofbasicfertilizers.

AgriculturalEconomics

Agriculturaleconomicsisdefinedasanappliedsciencethataimsat
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maximizingoutputwhileminimizingcosts,bycombiningthelimited
resourcesofland,capital,labourandmanagementtoproducegoodsand
servicesforusebythesocietyoveraperiodoftime.
BasicEconomicConcepts
Scarcity.
Thefactorsofproductionsuchasland,capital,labourandmanagementare
scarceorlimited.
Thefarmerthereforemustdecideonhowtoallocatethefew/scarce
resourcestothemanycompetingproductionneeds.
PreferenceandChoice
Sincetheavailableresourcesarelimitedandproductionneedsaremany,a
farmerhastomakeachoiceofhowtoallocatetheseresources.
Afarmerthereforehastochooseoneorseveralenterprisesfrom verymany.
Thechoicemadeisdeterminedbyfactorssuchasneedsofthesociety,
farmer’spreferenceandecologicalconditions.
OpportunityCost
Sinceachoicehastobemadefrom verymanycompetingenterprises,some
revenuehastobeforegone.Forexample,apieceoflandmaybesuitablefor
theproductionofmaizeandwheat.
Ifafarmerchoosesogrowmaize,thereturnsthatthefarmerwouldhave
obtainedfrom wheatisforegone.
Theforegonereturnsarecalledtheopportunitycost.Opportunitycostisthe
revenueforegonefrom thebestalternative.
Farm Records
Thesearedocumentskeptinthefarm showingfarm activitiesoveraperiod
oftime.
Theyshouldbeneat,conciseandcompleteshowingactualamounts,
weights,measurementsordates.

Usesoffarm recordstoafarmer

Helptodeterminethevalueofthefarm/determineassetsandliabilities.
Providehistoryofthefarm.
Assistinplanningandbudgetinginvariousfields.
Helpstodetectlossesortheftinthefarm.
Assistswhensharinglossesorprofits(dividends)forcommunal
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ownedfarms/partnership.
Helptosettledisputesinthefarm amongheirs.
Helptosupportinsuranceclaim e.g.againstfireandtheft.
Providelabourinformationliketerminalbenefits,NSSFdue,Saccodues
forallemployees.
Helptocomparetheperformanceofdifferententerpriseswithinafarm
orotherfarms.
Helpintheassessmentofincometaxtoavoidoverorundertaxation.
Recordshelptoshowwhetherthefarm businessismakingprofitor
losses.Thisinformationhelpsinobtainingcredit.

TypesofFarm Records

ProductionRecords
Theyshowthetotalyieldandtheyieldperunitofeachenterprisesuch
asthetotalnumberoflitresofmilkfrom thewholeherdandfrom each
cow.

Name

/No.

ofcow

Daysinthemonth TOTA

LS

1 2 3 et

c

A

M

P.

M

A.

M

P

M

A

M

P

M

1

2

3

4

etc

Totals

Inventoryrecords
Theyshowalltheassetsonthefarm e.g.livestock,machinery,
buildings,cropsetc.
Theyaredividedintotwo;
Consumablegoodssuchasanimalfeeds,fertilizers,fuel,pesticidesetc.
Permanentgoodssuchasmachinery,farm toolsandequipment,
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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

FieldOperationsRecords
Theyshowalltheactivitiesbeingcarriedinthefieldsuchasdateof
ploughing,planting,fertilizerusedetc.
Theyhelptoworkoutthecostofproductionforeachfieldattheendof
theseason.
BreedingRecords
Theyarekepttoshowthebreedingactivitiesandprogrammesfor
variousanimalsonthefarm.
Therearedifferentbreedingrecordsdependingontheanimalsbeing
reared.
FeedingRecords
Theyshowthetypeandamountsoffeedsusedtofeedtheanimals.

Dailyfeedingrecordforthemonth

of…………………………………………………………

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

Typeoffeed…………………………………………………………………………………….
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Date No.of

Animals

Amount

Received

(kg)

Amount

Used

(Kg)

Balance

inStock

(Kg)

Remarks

HealthRecords
Theyshowthehealthconditionsoftheanimals.Theyshowwhen
actionssuchasvaccinationsanddewormingaretobedone.
Theyhelpintheselectionofthebreedingstock.Theyalsohelpin
calculatingthecostoftreatment.

Date Disease

symptom

Animal(s)

affected

Drugs

used

Costof

treatment

Remarks

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

Commodity……………………………………………………………

Date Amount

sold

Priceper

unit

(kshs)

Total

Value

(ksh)

Where

sold

Remarks

LabourRecords
Theyshowthetypeoflabour,dateofemployment,rateofpayment,
skilledandunskilledlabour.
Theyaredividedintotwo;
MusterRoll–thischecksthenumberofdaysworkedforandtherefore
determinehowmuchtobepaidtoaworker.
Thisrecordshowsthenameoftheworker,payrollnumber,days
workedfor,rateofpayment,theamountofsalaryandsignature.
MusterRoll

Name

of

Pay

Roll

Days Days

Worked

Rate

of

Total

Pay

Signature

of
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Person No. Pay

(kshs)

(Kshs) Workers.

1 2 3 4 5

Mr.X 08 25 @100/

-

2,500/-

Mr.Y 09 25 @100/

-

2,500/-

-LabourUtilisationAnalysis.Theyshowhowlabourisutilizedonthefarm
andhelpstodeterminelabourallocation;labourrequirementforthepurpose
ofbudgetingwhenlabourisinpeakdemandorwhentolayoffunproductive
labour.

Noof

hours

Worked

Livestock

Production

Crop

Production

Machinery

Maintenance

Dateof

Working

Remarks

Total

cost

CROPPRODUCTION1

LANDPREPARATION

Landpreparationinvolvesalltheactivitiesthatmakelandsuitablefor

plantingsuchas

–ploughing/digging

-harrowing

-ridging

-rollingetc

Apieceoflandthathasbeenpreparedforplantingiscalledseedbed.Ina

seedbedtheplantingmaterialsgerminateandgrowtomaturityandare
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harvestedfrom sameplace.

IMPORTANCEOFLANDPREPARATION

-Tokilltheweeds.

-Encouragewaterinfiltrationintothesoil.

-Toaeratethesoil.

-Incorporatemanureandotherorganicmatterintothesoil.

-Todestroystagesofcroppestssuchaseggs,larvae,pupaoradults

buryingthem,exposingthem tothesunsheatorpredatorsandstarving

them.

-Toencouragerootpenetrationintothesoil.

-Tomakesubsequentoperationspossiblee.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.
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Burning.Thevegetationcoverissetablaze.Themethodshouldbe

discouragedasitdestroysthesoilorganicmatter,soilmicroorganisms

andplantnutrients.

Slashing.Thisisdonetocutsmallbushesandgrassesusingslashers,

pangasortractordrawnmowers.

Useofchemicals.Chemicalsusedtokillweedsarecalledherbicides.

PrimaryCultivation

Thisfollowslandclearing,

Smallscalefarmersusejembesorforkjembesduringhanddigging.

InLargescaleframingploughingisdoneusingmouldboardordisc

plough.

Otherfarmersuseoxploughs.

Primarycultivationshouldbedonebeforetheonsetoftherains.This

ensuresthatallothersubsequentoperationsaredoneingoodtime.

ImportanceofPrimaryCultivation

Toremoveweeds.

Toburyorganicmatterforeasydecomposition.

Tofacilitatewaterinfiltrationandaeration.

Todestroysoilbornepestsbyexposingthem topredatorsandthesun.

Tomakeplantingeasy.

MethodsofPrimaryCultivation

Handdigging.Thisisdonebyuseofjembes,mattocksandforkjembes

tocutandturnthesoilslices.

Mechanicalcultivation.Thisistheuseoftractordrawnimplements

suchasmouldboardanddiscploughs.Subsoilers,cultivatorsand

chiselploughsareusedtobreakthehardpan.Subsoilingistheprocess

ofcultivatingthesoilwiththepurposeofbreakingupthehardpan.

Hardpansmaybeformedduetocontinuoususeofheavymachinery

ontheland.

Importanceofsubsoiling

Breakingupthehardpanhenceimprovingdrainage.
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Improvingsoilaeration.

Bringingtothesurfaceleachedminerals.

Improverootpenetration.

Useofanoxplough.Thisistheuseofploughsdrawnbyoxen,donkeys

orcamels.Themethodisfasterandmoreefficientthanhand

cultivation.It’scommoninareaswherelandisfairlyflat.

Thefollowingaspectsshouldbeconsideredwhencarryingoutprimary

cultivation.

TimeofCultivation

Landshouldbepreparedbeforetheonsetoftherainssoasto;

Giveenoughtimefortheweedstodryupanddecomposeintoorganic

matter.

ToallowCO2andothergasestodiffuseoutofthesoilwhilebeing

replacedbyoxygen.

Giveenoughtimeforsubsequentoperationstobedonehencegiving

waytoearlyplanting.

DepthofCultivation

Thisisdeterminedby;

Typeofcroptobeplanted.Shallowrootedcropsdonotdeep

cultivation.Deeprootedcropsrequiredeepcultivation.

Typeofthesoil.Heavysoilsarehardwhendrymakingjembesandfork-

jembestodigshallowly.

Theimplementsavailable.Tractordrawnimplementsgivedeeperdepth

thanhandoperatedtools.

ChoiceoftheCorrectImplements

Thisisdeterminedby:

Conditionoftheland.Ifthelandhasalotofstonesandstumps,adisc

ploughispreferredbecauseitrollsovertheobstacleswithoutbraking.

Typeofthetilthrequired.Veryfinetilthrequiresdifferenttypesof

implements.

Depthofcultivation.Whendeepcultivationisrequiredheavy
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implementsareused.Lightimplementsareusedwhenshallow

cultivationisneeded.

Topographyoftheland.Tractordrawnimplementscannotbeused

wheretheslopeisverysteep.

Implementsavailable.Afarmercanonlyusewhatislocallyavailable.

Shapeoftheland.Somelandshapesmaynotallowtractordrawn

implementstobeusedefficientlye.g.wherethereareacutecorners.

Sizeoftheland.

SecondaryCultivation

Thisfollowsprimarytillage.

Thisinvolvestherefinementoftheseedbedbeforeplanting.

Itisalsoreferredtoasharrowing.

Smallscalefarmerscanusepangas,jembes,fork-jembes,andgarden

rakestobreakthesoilclodsandpulverizethesoil.

Largescalefarmersusefactorsdrawnharrowssuchasdischarrows,

spiketoothedharrows,springtineharrows.

IMPORTANCEOFSECONDARYCULTIVATION

Toremoveanyweedsthatmighthavegerminatedimmediatelyafter

primarycultivation.

Tobreakthesoilclodsintosmallpiecesforeasyplanting.

Tolevelthefieldsoastoobtaintheuniform depthofplanting.

Incorporateorganicmatterintothesoilinordertoencourage

decompositionbeforeplanting.

Factorsdeterminingthenumberoftimessecondarycultivationisdone.

Sizeoftheplantingmaterials.Smallseedsrequireafinetilththanlarge

seeds.

Slopeoftheland.Ifthelandishilly,lessnumberofsecondary

cultivationsarepreferredtodiscouragesoilerosion.

Moisturecontentofthesoil.indrysoilslessoperationsarepreferred

soastoconservethesoilmoisture.

Conditionofthelandafterprimarycultivation.Ifafterprimary
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cultivation,alotoftrashisleft,moreharrowingoperationsshouldbe

carriedoutsoastoincorporatethetrashintothesoil.

TertiaryOperations

Theyarecarriedouttomeettheneedsofcertaincrops.

Theyareconductedafterlandclearing,primaryandsecondary

cultivations.Theyinclude;

Ridging

Thisistheprocessofdiggingsoilinacontinuouslineandheapingiton

onesidetoform aridge(bund)andafurrow.

TheseridgesareusedinplantingcropssuchasIrishpotatoes,cassava,

groundnutsetc.

Ridgesfacilitatetuberexpansionandeasyharvestingoftherootcrops.

Furrowsaremadewhenplantingsugarcane.

Theyhelptoconservesoilandwater.

Rolling

Thisisdonetocompactthesoilwhichislooseoroffinetilth.

Thisisdonetopreventsmallseedsfrom beingblownawaybythewind

andtopreventsoilerosion.

Thisalsoincreaseseedsoilcontact.

Heavyrollersareusedinlargescale.

Leveling

Thisismakingthesoilsurfaceflatanduniform topromoteeasy

germinationofsmallseededcrops.

Rollingensuresuniform germinationofseeds.

MINIMUM TILLAGE

Thisistheuseofacombinationoffarmingpracticesthatdisturbsoilthe

least.Thesefarmingpracticesinclude;

Applicationofherbicidesincontrollingweeds.

Timingcultivation/timelyweedingofthepreviouscrop.

Mulching.Mulchpreventsweedsfrom growing.

Restrictingcultivationtotheareawhereseedsaretobeplanted.Weeds
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intherestofthefieldarecontrolledbyslashing.

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.

HowSoilLosesFertility

Leaching.Solublemineralsarecarriedtolowerhorizonsbeyondthereachof
plantroots.
Monocropping.Growingonetypeofcropcontinuouslyforalongtimeleads
totheexhaustionofcertainmineralsthattheplantuses.
ChangeofsoilpH.ChangesinthesoilpHaffecttheactivityofthesoil
microorganismsandtheavailabilityofcertainsoilnutrients.Useofsome
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fertilizerscanchangethesoilpH.
Continuouscropping.Cropstakeupalotofnutrientsduringtheirgrowth
whichareneverreturnedtothesoil.Thismakesthesoildeficientofthese
plantnutrients.
Burningofvegetationcover.Thisdestroystheorganicmatterhence
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-leguminouscropsfix
nutrientsandimprovefertility.
Properdrainagebybreakinghardpansorcreationofwaterchannelsthis
ensuresproperaeration.

ControlofpHtoalmostneutraltoensureproperfunctioningofmicro-
organismswhichhelpindecompositionoforganicmatter.

OrganicManures

Theyareobtainedfrom plantandananimalremainsafterdecomposition.

Role/ImportanceofOrganicMatter

Improvessoilstructure–aeration,drainageabsorptionandretention.

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

ProblemsAssociatedwiththeuseofOrganicManures

Bulkiness–theyhavelownutritivevalueperunitvolumehence
requiredinlargevolumes.
Laboriousinapplicationandtransportation–thisisduetotheir
bulkiness.
Theyspreaddiseases,pestsandweeds–i.e.iftheyaremadefrom
materialsthatarecontaminated.
LossesofNutrients–iftheyarepoorlystored,solublenutrientsare
easilyleachedandsomebecomevolatilizedwhenexposedtothehot
sun.
Ifusedwhennotfullydecomposedtheplantdoesnotbenefitfrom
them.

TypesofOrganicManures

Theyareofthreetypes:

GreenManure.
Farm YardManure(FYM)
CompostManure.

GreenManure

Itismadeofgreenplantswhicharelefttogrowuntilfloweringandthen
areincorporatedintothesoilthroughploughing.Thecropsused
include;cowpeas,groundnuts,Lucerne,beans,sunfloweretc.

CharacteristicsofPlantsusedasGreenManure

Shouldbeleafyorhighlyvegetative.
Shouldhavehighnitrogencontenthenceleguminousonesare
preferred.
Shouldhaveafastgrowth.
Mustbecapableofrottingquickly.



0714497530

Novels,UpdatedKASNEB,ICT,IT,College,HighSchoolNotes&RevisionKits(isabokemicah@gmail.com)

Shouldbehardyi.e.Capableofgrowinginpoorconditions.
ReasonsWhyGreenManureisnotCommonlyUsed

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

Thisismixtureofanimalwaste(urineanddung)andcropremainsused
asanimalbeddings.
ThequalityofFarm YardManureisdeterminedbythefollowingfactors.
Typeoftheanimalused–
Dungfrom fatteninganimalshasahighlevelofnutrientsthanthatfrom
adairycow.
Nonruminantssuchashensandpigsgiveveryrichdungintermsof
nutrients.
Typeoffoodeaten-nutritiousfeedstuffsgivemanurewithmore
nutrients.
Typeoflitterused–woodshavingsandsawdustareslowto
decomposeandcontainverylittlenutrientsascomparedtoleguminous
oneswhichgivemanurerichinnutrients.
Methodofstorage–formanuretoretainitsnutritivestatus,itmustbe
storedinplacewithaleakproofroofandaconcretefloor.
Ageofthefarm yardmanure–wellrottenmanureisrichinnutrients
andiseasytoapply.

Preparationofthefarm YardManure

Providematerialssuchasgrassorwoodshavingsintheanimalhouse
toserveasbedding.
Animalsdeposittheirdroppingsandurineonthebeddingandmixthem
bytrampling.

AftersometimeCollecttheusedanimalbedding/litterandotherrottenplant
residues;
Storecollectedmaterialsunderroof/shedtopreventleachingand
oxidizationofnutrients;
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Turnoverthematerialsregularly;
Sprinklewaterifdry;

Leavethematerialtorotcompletelybeforeuse
CompostManure

Thisisatypeofmanuremadefrom decomposedmaterialssuchas
kitchenrefuse,plantandanimalremains.
Thefollowingfactorsareconsideredwhenselectingthesiteformaking
compostmanure.
Welldrainedplace–thisavoidswaterloggingwhichmaycause
leachingofnutrients.
Directiontheprevailingwind–thisaimsatpreventingbadsmellsfrom
beingblowntothehomestead.
SizeoftheFarm –thesiteshouldbecentrallyplacedonthefarm.
Accessibility–thismakestransportationofthemanurepossible.

PreparationofCompostManure

Therearetwomethodsofpreparingcompostmanure;
IndoreMethod(pitMethod)
FourHeapSystem (StackMethod).

IndoreMethod(pitMethod)

Apit1.2m longby1.2m wideand1.2m deepismade.
Tematerialstobecompostedareplacedinlayersinthefollowingorder;
Fibrousmaterialssuchasmaizestalksform thefoundation.
Theyarefollowedbyalayerofgrass,leavesoranykitchenrefuse
material.
Alayerofwellrottenmanureisthenappliedtoprovidenutrientsforthe
microorganisms.
Athinlayerofwoodashisappliedtoimprovethelevelofphosphorous

andpotassium inthemanure.
Alayeroftopsoilisthenaddedtointroducemicroorganismsthatare
requiredtodecomposetheorganicmaterials..
Theabovesequenceoflayersisrepeateduntilthepitisfull.
Alayerofsoilisaddedtocoverthepit.
Duringthedryseason,thematerialsshouldbekeptmoistbyadding
water.
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Fivepitsareduginseriesandmaterialsfilledasfollows:
PitsI,II,IIIandIVarefilledwiththematerialsasdescribedabove.
After3-4weeks,thematerialsinpitIVaretransferredtopitV,materials
inpitIIItoIV,inpitIItopitIIIandinpitItopitII.
Processisrepeateduntilthematerialsarewellrottenthentakentothe
filedascompostmanure.

PitI PitII PitIII PitIV PitV

FourHeapSystem (StackMethod)

Inthismethodfourheapsareused.
Thematerialsusedaresimilartothoseusedinthepitmethod.

Construction

Vegetationisclearedfrom theground.
Posts2m higharefixedataspacingof1.2by1.2m formingthecorners
oftheheap.
Woodplanksarefixedonthesidestoform thewallsandmaterialsare
arrangedasintheIndoremethod.
MaterialsareplacedintheheapslabeledXandafter3-4weekstheyare
transferredtopitY.
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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’ssurfacetotheatmosphereand
backagainiscalledthe
HydrologicalCycle

SourcesofWater

Theyinclude;surfacewatersources,undergroundwatersourcesand
rain.
Surfacewatersources

Theyinclude;

Rivers,streamsanddams.
Lakes
Undergroundwatersources
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Theyinclude:

Springs.
Wells.
Boreholes.

Assignment.

Makeshortnotesonthevarioussourcesofsurfaceandundergroundwater.

Rainwater.
Thisiscollectedfrom rooftopsandstoredintanks.Pondscalalsobedugto

collecttherunoff.Rainwaterisverypurecomparedtotheothersources.

WaterCollectionandStorage

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

Thesearemadeofconcrete,stone,metalsheets,plasticorrubber.They

shouldbecoveredtopreventwatercontamination.

Pumpsand PumpingofWater

Pumping istheliftingofwaterfrom
onepoint toanotherbyuseof

mechanicalforce.
Typesof waterpumps

Centrifugal/rotardynamic
pumps.
Piston/reciprocatingpumps.
Semi-rotarypumps.
Hydram.
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ConveyanceofWater

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

Typesandchoicesofpipes

Metalpipes
Theseareexpensivebutdurable.Theyalsocanwithstandhighpressure.

Plasticpipes
Theyarecheapandeasytoinstall.Howevertheycanburstunderhigh

waterpressure,canbreakwhenexposedtothesunandcanbegnawedby

rodentssuchasmoles.

Hosepipes
Theyareeithermadeofrubberorplastic.Rubberonesaremore

expensiveandmoredurablethantheplasticones.

Useofcontainers
Containerssuchasjerrycans,drumsandpotsareusedtodrawwaterand

arecarriedbyvariousmeanssuchasbicyclesandanimals.

Useofcanals
Waterisconveyedfrom ahighpointtoalowerpointalongaslope

especiallyforirrigationpurposes.

GeneralUsesofWaterontheFarm

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

Diluting/dissolvingchemicalusedtocontrolpests,parasitesand
weeds
Mixingconcreteinconstruction

Coolingandrunningmachineengines
Processingfarm produceegcoffeehides,carrots
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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.
Alum isaddedtocoagulatesolidparticleswhichsettleatthebottom.

StageIV:Filtration

Waterispassedthroughfiltrationtankwithlayersofsandandgraveltofilter
it.
Waterleavingthefiltrationtankisclean.

StageV:Chlorination

Waterispassedthroughchlorinationtankwherechlorineisadded.
Micro-organismsinthewaterarekilledbychlorine.

StageVI:Storage-Thetreatedwaterisstoredinlargeoverheadtanks

beforedistributionanduse.

Diagram
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WaterTreatmentbyBoiling

Boilingkillsgermsinwatersuchasthosecausingbilharzias,cholera
andtyphoid.

IRRIGATION

Thisistheartificialapplicationofwatertothesoiltosupplycropswith
sufficientmoistureforgrowth.
Itisusuallypracticed;
Indryareas.
Duringdryperiods.
Inthegrowingofpaddyrice.

Generalimportance’sofIrrigation.

Enablecropproductionduringdryseason
Reclaim aridandsemiaridlandforfarming
Supplementrainfallincropproduction
Helpprovidesenoughwatertocropsthatrequirealotofwaterlikerice
Createsfavourabletemperatureforproperplantgrowth
Enablesupplyoffertilizerinirrigationwater
Makepossibletogrowcropsinspecialstructureslikegreenhouse
TypesofIrrigation

Factorsconsideredwhenchoosingtypeofirrigationsystem

Capitalavailability-thisdeterminesthetypeofirrigationsystemstobeused.
Dripandoverheadirrigationsystemsrequirehighcapitalforinstallationand
maintenance
Topography-Surfaceirrigationrequiresflatareas
Wateravailability-Surfaceirrigationrequiresalotofwater.Dripand
overheadirrigationrequireslesswater
Thetypeofsoil-Surfaceirrigationisbestsuitedforclaysoilsbecausethey
retainwaterforalongtime.
Thetypeofcrop/valueofthecrop/benefitanalysis.Croptobeirrigated
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shouldbeofhighvaluetojustifytheirrigationcost
Theavailabilityofcleanwater–dripandoverheadirrigationrequiresclean
watertopreventblockageofthesystems

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

FloodIrrigation

Theentirefieldisfloodedwithwater.
Themethodischeaptoestablishandmaintainbutthereisuneven
distributionofwatertocropsandalotofwateriswasted.
FurrowIrrigation

Irrigationwaterflowsfrom canalsintofurrows..
Furrowsshouldbemaintainedbyrepairingwhenerodedorwornout,
removingtheweedsandsilt.
Advantages

Cheaptoestablishandmaintain.
Requireslittleskilltomaintain.
Reducesfungaldiseasessuchasblightsincethereisnowetnesson
theleaves.
Disadvantages

Soilerosionmayoccur.
Alotofwaterislostthroughevaporationandseepage.
BasinIrrigation

Anareaenclosedbywallscalledembankments/leveesisflooded.The
methodiscommoninthericegrowingareas.SuchasMweaTebere,
Ahero,Bunyalaetc.
Sub-SurfaceIrrigationandDrip/TrickleIrrigation
Thisinvolveslayingperforatedpipesundergroundtoallowwaterto



0714497530

Novels,UpdatedKASNEB,ICT,IT,College,HighSchoolNotes&RevisionKits(isabokemicah@gmail.com)

passoutthroughtinyholesandwetthesoilaroundthezonesofthe
crop.

Advantages

Minimizeslabourrequirementespeciallyinchangingofwaterpipes.
Minimizespossibletheftofwaterpipes.
Economizesontheuseofwater.
Canbepracticedonbothsloppyandflatland.
Thereisnosoilerosion.
Nogrowthofweedbetweentherows.
Waterunderlowpressurecanbeusedaslongasitcanflowalongthe
pipes.
Controlsfungaldiseasessuchasblightbecausewaterdoesnot
accumulateontheleaves.
Thereisnoneedofconstructingdykes,levelingormaking

Disadvantages

Expensivetoinstall.
Pipescanbebrokenduringweedingorlandpreparation.
Nozzlescangetblockedmakingirrigationinefficienthencethemethod
requirescleanwater.
Overhead/SprinklerIrrigation
Inthiscasewaterisappliedtotheplantsinform ofsprayusing
sprinklersorwateringcans.
Thesprinklersandpipesusedmustbemaintainedasfollows.
Lubricatingtherotatingpartstoreducefriction.
Repairinganybrokenparts.
Cleaningtounblockthenozzles.

Advantagesofsprinklerirrigation

Thereisevendistributionofwateroverthearearequired
Lesswaterisrequired/lesswaterwastage
Canbepracticedonsloppyland
Itispossibletoapplyfoliarfertilizerswithirrigationwater/fertigation
Irrigationpipes/sprinklerscaneasilybemovedfrom oneareatoanother
Irrigationwatercleansoffdustfrom plantleavesforbetterfunctioning
Helpstocontrolaphids.
Disadvantages
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Expensivetoinstall.
Encouragesfungaldiseasessuchasblightandcoffeeberrydisease
duetowettingoftheleaves.
Cancausesoilerosionifnotwellcontrolledespeciallyonsloppy
ground.
Mayrequiretheestablishmentofawindbreak.
Maintenanceisexpensiveasitrequiresalotofskill

Factorsconsideredinchoosingirrigationwaterpipes

Durability-Shownbythequalityofthematerialsthepipesaremadeof
Lengthofthepipes-Thisisdeterminedbythesizeofthefarm andthe
sourceofwater/watersupplypoint.
Diameterofthepipe-Determinesthevolumeofwatertobeconveyedinthe
pipes
Waterpressure-Highwaterpressurerequiresstrongpipestoprevent
bursting
Resistancetoheatfrom thesun-Pipescrackandbecomebrittlesifexposed
tothesun
Resistancetopestdamage-Plasticpipesareeasilydamaged/gnawedby
rodents
Costofthepipes-Aluminium pipesmaybeexpensivewhenusedfor
irrigation
Drainage

Thisistheremovalofexcesswaterfrom waterloggedland.Itisdoneto
reclaim marshyareasforagriculturalproduction.

ImportanceofDrainage

Toincreasesoilaeration.Whenexcesswaterisremovedfrom thesoil,
plantrootsgetenoughairforgrowth.
Increasesoilvolume.Drainageincreasestheamountofsoilaroundthe
rootzonemakingitpossibleforplantstoobtainnutrients.
Raisesoiltemperature.Drainageimprovesthearteatwhichthesoil
becomeswarm formaximum plantgrowth.
Increasemicrobialactivities.Properaerationasaresultofdrainage
increasesthenumberofmicroorganismsinthesoil.
Reducesoilerosion.Welldrainedsoilshavehighwaterholdingcapacity
whichhelpstoreducesurfacerun-offincreasingtheinfiltrationrate.
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Removetoxicsubstances.Whenthereiswater-logging,salts
accumulatetotoxiclevelsinthesoil.Drainageremovessuchsalts
from thesoil.

Methodsofdrainage

Useofopenditches/channels/furrows.
Ditchesaredugforwatertoflowbygravityloweringthewatertable.

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

Frenchdrains
Ditchesaredugandfiledwithstonesandgravelandthencoveredwith
soil.
Waterfrom thesurroundingareaseepsintotem theflowstoawater
way.

Camberedbeds
Raisedbedsareconstructedincombinationwithditchesinthepoorly
drainedsoilsuchastheblackcottonsoil.

Mechanicallypumping
Inthelowlyingareaswheretheothermethodsofdrainagecannotbe
practiced,waterismechanicallypumpedoutofthesoil.
PlantingofTrees
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Treessuchaseucalyptuscanbeplantedinwaterloggedareasasthey
losealotofwaterthroughtranspiration.

WaterPollution

Thisistheintroductionofharmfulsubstancesintothewater.

AgriculturalPracticesthatPolluteWater

Useofinorganicfertilizers
Fertilizersusedgetleachedthroughthesoilandarecarriedtowater

bodies.

Useofpesticides
Excesspesticidesseepintothesoilandfindtheirwaytothewater

bodiescausingpollution.

Poorcultivationpractices.Thesepracticesinclude:
Overcultivation.Thiscausessoilerosionhencesiltationinwater
bodies.
Overgrazing.Thisalsocausessoilerosionhencepollutioninwater
bodies.
Cultivationalongtheriverbanks.Alsocausessoilerosionhence
siltationinwaterbodies.

MethodsofPreventingwaterPollution

Soilconservationmeasurestominimizesoilerosion.
Fencingofwatersourcestominimizepollutionbyanimals.
Enforcingintegratedwaysofcontrollingpestandweedsthatdonot
usechemicalssuchorganicfarming.
Plantingvegetationalongtheriverbankstoavoidsiltation.
Usingadequatestorm controlmethodsintheareasexperiencingheavy
rains.

FARM TOOLSANDEQUIPMENTREVISIONQUESTIONS

1 Thediagramsbelowareoffarm toolsandequipment.Studythem and

answerthequestionsthatfollow
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i) Identifythetools 1mk

ii)Giveonefunctionaldifferencebetweenthetoolsabove. 1mk

2. Thediagram belowshowfarm 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.



0714497530

Novels,UpdatedKASNEB,ICT,IT,College,HighSchoolNotes&RevisionKits(isabokemicah@gmail.com)

(a) Identifythetools. A-B-C-D

(2mks)

(b)Statethecorrectuseofeachofthetoolsabove.

(2mks)

(c)GivetwomaintenancepracticescarriedoutontoolDforefficient

use. (1mk)

5 (a) Namefourtypesoftoolsusedinsmoothingwood.

(2mks)

(b) Givethreereasonswhyfarm toolsandequipmentshouldbewell

maintained.(11/2mk)

6. Belowisadiagram offarm equipment.Useittoanswerthequestions

thatfollow.

a)Identifytheequipment. (½ mk)

(b)Statetworeasonsforyourchoicein(a)above

(1mk)

b)Statetheuseoftheequipment (1mk)
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c)NamethepartslabelledG,EandF. (1½mks)

d)Identifytwodrawbacksinusingthisequipmentcomparedtoothers

thatmaybeusedforthesamepurpose. (2mks)

7. Identifythefarm toolandequipmentillustratedinthediagram labeledk

andLandgiveoneuseofeachequipment.

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

Identifythetool…………………………………………………………………......(1mk)
NamethepartslabeledS,TandU
(3mks)
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Statetheuseofthetool
(1mk)
10. Studythediagramsoflivestockproductiontoolsbelowandanswer

questionsthatfollow.

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

b)StatetwomaintenancepracticeoftheequipmentE.(2mks)

11. Belowarediagramsofworkshoptools.

Statethefunctionsoftools. (4mks)

(i)………………………………………………………………………

(ii)……………………………………………………………………………

(iii)……………………………………………………………………………

(iv)……………………………………………………………………………

b)Whatisthenamegiventothemetallicbrushwhichisusedtoclean

outwoodchippingsfrom tool(i)above.
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Studythediagramsofgardentoolsshownbelowandanswerthe
questionthatfollo

(i)StatetwofieldconditionsunderwhichtoolAwouldbemoresuitable

foruseincrop

Production (2mks)

(ii) GivethefunctionofthetoollabelledC. (1mk)

(iii)StatetwomaintenancepracticesofthetoollabelledB.

(2mks)

13. StudythediagramsbelowlabeledP,Q,RandSrepresentingsome

workshoptoolsandthenanswerthequestionsthatfollow.

a)identifythetools 2mks

Tool Name

P ………………………………………….

Q …………………………………………

R …………………………………………

S …………………………………………
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b)GiveoneuseoftoolsPandRintheconstructionofawoodenfeed

trough.1mk

P………………………………………

R……………………………………….

c)HowwouldthetoollabelledQbeusedintheconstructionofacalf

pen?½mk

d)GivetwomaintenancepracticescarriedoutontoolS. 1mk

14. Studythediagram belowoffarm toolsandequipmentandanswer

questionsthatfollow.

(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
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ii)Sterilizingusingrecommendeddetergent

4.(a) A-gardentrowel

B-elastrator

C-Plumbbob/plumbline

D-Jackplane (½

x4)

(b)

Tool use

A -forliftingseedlingsfrom

thenurseryduring

transplanting.

B -forapplying/fixingthe

rubberringduring

castrationdockingor

dehorning

C -checksthevertical

straightnessofastone

wallduringcastration.

D -forsmootheningrough

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
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d) - Needtwopeopletooperate.√1

- Noteasytocarryaboutduringoperation.√1

1x2=2mk

Equipment Identify Use

K………………….. -Hypodermic

syringe/syringe

Andneedle

-Inject

Animalsto

introduce

Drugorvaccine

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)
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13.a)

Tool Name

P Trysquare

Q Spiritlevel

R Tenonsaw/backsaw

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
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hangproperlytoavoidpossibledamage
maintaincorrecttensionoftheblade

OTHERREVISIONQUESTIONS

a).WhatisAgriculture?
b).Statetherolesplayedbyagricultureinnationaldevelopment

d).i)Brieflyoutlinetheproblemsthathavehinderedagricultural

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).Whatbiologicalagentsinfluencethespeedofthesoilformingprocess?

i)Definetheterm soilProfile
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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.

iii)Howiswaterusedonthefarm?

a)i)Whatisirrigation?
ii)Listthefactorstoconsiderindecidingtoirrigatecrops.
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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.

(a) StatetwoadvantagesofhavingthepartlabeledJ

(2mks)*Nrk*
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(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:
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.
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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)containedin400kgofa
compoundfertilizer25:10:5–5kgofK2Oiscontainedin100kgof25:10:5

Afarmeristoapplyacompoundfertilizer20:30:10onavegetableplot
measuring5metreslongby4metreswide,attherateof200kgper
hectare.

Calculatetheamountofthefertilizerthefarmerwouldrequirefortheplot.
(showyourworking)
Whatdothefigures20,30and10inthefertilizerstandfor

Howmuchofafertilizerlabeled(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:
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Stateadvantagesofvegetativepropagation.
Stateitsdisadvantages.

i)Whataretheadvantagesofseedpropagation
Statethedisadvantagesofseedpropagation

i)Givetheadvantagesofearlyplanting
Statethefactorstoconsiderwhenselectingseedsorotherplanting

materialsforplanting
Whatarethereasonsforseedselection?
Whatpracticesarecarriedoutforseedstoensurethattheygerminate?

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

Namethetreatmentsnecessaryonplantingmaterialsbeforeplanting?
17a)Whatisanursery?

Statethereasonsforusinganursery.
Statethenurseriesmanagementpractices.

Explainthefollowingnurserypractices.
i)Prickingout.

Hardeningoff.
Rogueing.
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