IntroductiontoAgriculture

DefinitionofAgriculture
JAgricultureisthescienceandartofcultivationofcropsandrearingoflivestock.
DAsascience,itinvolvesexperimentationandapplicationofscientific

knowledgeinsuchareasas;

[]Soilanalysis,

[JControlofpestsanddiseases,

JFarmmachineryandstructures, [JICropandlivestockbreeding.
[JAsanart,itinvolvestheuseoflearnedskillsin;

(Tillingtheland,

[JConstruction,

[[Measurement,

[JHarvestingofcrops,

[JFeedingandhandlingoflivestock [[Marketing.

BranchesofAgriculture

CropFarming(ArableFarming)
OThepracticeofgrowingcropsoncultivatedland. Itissubdividedinto:

OFieldcropsCultivation:
[Imaize,beans,potatoes,coffee,tea,cottontonamebutafew. [JHorticulture:
dlitinvolvesthegrowingofperishablecropswhichhavehighvalue.
[itisfurthersubdividedinto:
NFloriculture-thegrowingofflowers.
NOlericulture-thegrowingofvegetables. [Pomoculture-
thegrowingoffruits. LivestockFarming
OThisbranchdealswiththerearingoflivestockforvariousproducts.
Itisfurthersubdividedinto:

NPastoralism:Thisistherearingofmammalianlivestocksuchascattle,sheep,
goats,rabbits,pigsandcamels.

OFishFarming(Aquaculture):Thisisthepracticeofrearingfishandotheraquatic
organisms,inponds.
DBeeKeeping(Apiculture):Thisinvolvestherearingofbeesinstructuresknown
asbeehivesforhighyieldofhoneyandhoneyproducts.
OPoultryKeeping:Thisisthekeepingofdomesticatedbird’si.echicken,ducks,
turkeysandgeese.
AgriculturalEconomics

[itdealswiththeallocationofscarceresources(land,labour,capita)landmanagement
foragriculturalproduction.ltsaimsatcreatingthegreatestoutputatlowestcost.



AgriculturalEngineering
OThisbranchofagriculturedealswiththeuseandmaintenanceoffarmtools,
machineryandstructures.Alsoreferstothestudyoftheconstructionandcareof
farmmachinery,tools,buildings,watersupplysystems,irrigationsystemsand
structuresusedinconservingthesoil,drainingwetlandsandsortingandprocessing
farmproduce.

FarmingSystems
JAfarmingsystemistheorganizationofthevariousenterprisesinafarm.
Itisdeterminedbythefollowingfactors:
[JResourcesavailable(land,labour,capitalandmanagement).Moreresourcesonecan
practicelargescalecommercialfarming
[IKnowledgeandSkillsofthefarmer.Commercialfarmingrequiresmoreskillsand
knowledge.
[JEnvironmentalfactorssuchasclimate,soiltypeandtopography.lnasalslarge
parcelsoflandrequiredforbeeffarming.
JGovernmentpolicyongrowingofgivencrops.l.e.policyongrowingcoffeeasapure
stand.
[JFarmer'schoiceandpreference.
[JEnterpriserequirement.Wheatfarmingiseconomicalonlargescale
[JSocial-culturalfactors-traditionsandvaluesieMaasaibeliefinkeepinglargeherdsof
cattle.

Thefollowingaresystemsoffarming:
ExtensiveSystem:

Oltisasystemwherealargepieceoflandwithlowinvestmentofresourcesperunit
areaiscarriedout.

Advantages
[ Itischeap.

* Doesnotrequirehighlevelofmanagement.
[JRequireslesslabor,capitalandtechnologytooperate.
[Highprofitlevelsduetolowinputcosts.

Disadvantages [JLowprofitperunitarea.
[JCannotbepracticedwherelandislimited. [JLowoutputperunitarea.

» Thelandisunder-utilized, IntensiveFarming:
OThissystemutilizesthefactorsofproductiontothemaximumandinvolveshighlevel

ofmanagement.

Advantages
[IMaximumutilizationoftheresources.
[JCanbepracticedevenwherelandisalimitingfactor.
[JResultsinhighyields.

Disadvantages

[JLabourintensive.



[JHighcapitalinvestmentisrequired.
[JRequireshighlevelofmanagement.

[Canleadtohighlosesincaseofpoormanagement. LargeScaleFarming

. Referstothefarmingpracticeunderlargeareasoflandover20hectares.
. Itisusedmainlyforcommercialpurposes.

. Thesystemishighlymechanized.

Advantages

[JResultsinhighyields.
[Duetoeconomicsofscalehighprofitisrealized. Disadvantages

[JLackofdiversificationmayleadtototalfailureincaseofunfavorableconditions.
OHighlevelofmanagementisrequired.

[JHeavycapitalinvestment.

[Requiresskilledandqualifiedmanpower. SmallScaleFarming
[JReferstofarmingcarriedoutonasmallareaoflandlessthan5hectares.
[JFamilyorcasuallabourcanbeengagedduringthepeakperiods.
OMostoftheKenyanfarmersaresmallscaleduetounavailabilityoffarmland.
Advantages

[JRequireslowcapitalinvestment.

[JPossiblewherelandisalimitingfactor.
[IDoesnotrequirehighmanagementlevelunlessunderintensivesystem.
Disadvantages

[JUneconomicallOmechanizeduetosmallsize.

JLowproduction.

[Provideslimitedemployment.

[JLabourintensive.

[Difficulttospecialize.

MethodsofFarming
JAmethodoffarmingisanestablishedwayofcarryingoutfarmingactivities.
OThefollowingarethecommonmethodsoffarming:

MixedFarming
Oltisthepracticeofgrowingcropsandkeepingoflivestockonthesameland.

Oltscommoninhighpotentialareas. Advantages
OMutualbenefitbetweencropsandlivestock.
OCropssupplyfeedforanimalswhileanimalssupplymanureforcrops.
[JActsasaninsuranceagainsttotallossbythefarmer.
[fThefarmerisassuredofanincomethroughouttheyear.
[[Thereismaximumutilizationoftheresources.
JAnimalscanbeusedinthefarmactivitiesparticularlydraughtanimals.
[JEnsuresproperutilizationoflabourandlandthroughouttheyear.

Disadvantages
OHighinitialcapital.
[JLackofspecialization.



[JLandcanbealimitingfactorifbothenterprisesaretoberaised.
[IRequireshighlevelofmanagementforbothenterprises. Nomadic-

Pastoralism

OThisisthepracticeoflivestockrearingwherebyanimalsaremovedfromoneplaceto

anotherinsearchofwaterandpastures.
(ltispracticedinthearidandsemi-aridareaswhereinmostcasesbeefanimalsare kept.
Nomadicpastoralismisgraduallychangingtoranchingwiththeintroductionof:
Olmprovedpasturespecies,improvedlivestockbreedsandsupplementaryfeeding.
[JEfficientdiseaseandparasitecontrolmeasures.
Jimprovedinfra-structuresuchasroads,watersupply,cattledippingfacilities.
[JExtensionservices.

Advantages
[JServesasthebackboneofbeefindustryinKenya.
[] Properwayofutilizingthearidandsemiaridareas.
JSourceofincometothepastoralcommunities.

Disadvantages
[itencouragesthespreadoflivestockpestsanddiseasesduetocommunalwatering
points,grazinganddippingfacilities.
OThereisatendencytoincreasedsoilerosionandlanddegradation.
[JSourceofconflictsandethnictensionamongthenomadiccommunitiesforthe
controlofgoodpasturesandwater.
[Difficulttocontrolbreedingandbreedingdiseases.
[Highrateofinbreedingleadingtopoorqualitylivestock.
JLowproductionofmilk,meat,hidesandskinsduetowastageofenergyintraveling
fromoneplacetoanotherinsearchofpasturesandwater.

[Highdeathratesasaresultofwalkingforlongdistances. ShiftingCultivation

Oltisatraditionalmethodofcultivatingapieceoflanduntilthesoilisexhaustedand
cropyieldsdecline.

[JThelandisabandonedandthefarmershiftstoanewfieldasthepreviouslandisleft
fallowtoregainitsfertility.

Advantages

JLandisallowedtorestandregainitsfertility.

[ONobuildupofpestsanddiseases.

[JSoilstructureisrestored.

[JThecostofproductionislowsinceinorganicfertilizersandpesticidesarenotused.

[Cropproducearechemicalfree. Disadvantages
ONotpracticalwherelandisalimitingfactor.
[JFarmplanningandacquisitionofcreditsforlanddevelopmentis'notpossible.
[itisacumbersomemethodduetoconstantmovement.
[JLackofsoilconservationmeasures
[JNotpossibletogrowperennialcrops.
[JLowoutputperunitareaduetopoorfarmingmethods.



[JWherefireisusedtoclearthelandorganicmatterisdestroyed.
OrganicFarming
(litisafanningmethodwherecropsaregrownandlivestockrearedwithouttheuseof
agro—chemicals.
Olitisamethodoffarmingwhichhasbeenadoptedtoreducethelongtermeffectof
theagro-chemicalsoncropswhichmayeventuallyendupinmanandlivestock.
[JAgro-chemicalsarealsoexpensivethusorganicfarmingreducesthecostof
production.Organicallyproducedgoodsfetchhighmarketprices.

Advantages

[JCheapandcosteffective.

[OMakeuseofthelocallyavailablematerials QUsefulinimprovingthesoilstructures.
[Nosideeffectsfromthecropsandlivestockproducts.

ONoenvironmentalpollution. Agro-Forestry

(Thisisthepracticeofintegratingtreesandcropsonthesamepieceofland.
[JWithlandresourcesbecomingmorescarce,agroforestryisbecomingmore
important.

Examplesofcommonagroforestrytreesandshrubsinclude:

[JCajanuscajan

[IGrevillearobusta []Sesbaniasesban

[JCalliandracalothyrsus

[JCasuarinaequisetifolia

[JLeucaenaleucocephala
Treesselectedforagroforestryshouldhavethefollowingcharacteristics:

[JAbletogrowfast.

[IDeeprootstominimizecompetitionfornutrients. [

Shouldbepreferablyleguminous. Advantages

[JTreesreducesoilerosioninagivenarea.

JLeguminoustreesaddnitratesintothesoilthusimprovingthesoilfertility.

[JSometreescanbeusedaslivestockfoddertoprovideahighlevelofproteins.

[JTheyareimportantsourcesofwoodfuelandtimber.

OThereismaximumutilizationofland.

ImportanceofAgriculturetotheEconomyofKenya

[Providesfoodtothepopulationtomeetnutritionalrequirementsandtoenableman
toengageinotheractivitiesoffarming.

OProvidesemployment.Thisforexamplecanbedirectasalabourerinthefarm,tea
pluckerorindirectforexample,workinginagriculturalbasedindustries.

OSourceofrawmaterialsforindustriesforexamplecottonlintfortextileindustry.
OProvidesforeignexchange-throughexportingagriculturalproduce.

OProvidesmarketforindustrialgoods—agricultureisaconsumerofthefinished
goodsfromagro-basedindustries.



[ISourceofincome-farmersaswellasthegovernmentgetrevenuefromthesaleof
agriculturalproduceandtaxpayment.

FactorsinfluencingAgriculture
Introduction

Agriculturalproductionisinfluencedbyexternalfactors:
[JHumanfactors
[IBioticfactors [JClimaticfactors
[JEdaphicfactors.

HumanFactors
Thesearehumancharacteristicswhichaffectthewaydecisionsaremadeandoperations
carriedout.

OLevelofeducationandtechnology:
0Skills JTechnologicaladvancements.

OJHumanhealth/HIV-AIDS:
OTheseaffectthestrength,thevigour,visionandthedetermination towork.
OHIV/AIDSisthebiggestthreattohumanhealthtodayandhaslong
lastingeffectsonagriculture,suchas; [JShortageoffarmlabour.
JLossoffamilysupport.
[JLowlivingstandardsleadingtodespondencyandhopelessness.
[increasedcriminalactivities.
OMoretimespentbytheGovernmentandNGO'sinCarringforthesick.

NEconomy;

[Stabilityinthecountries'economyaffectagriculturalproduction.
0GovernmentPolicy:

OThesearegovernmentallawswhichhavebeenenactedtoprotectfarmers,land

andlivestock. Theyinclude:

[JFoodpolicy

[JPoliciesoncontroloflivestockparasitesanddiseases.

[JPoliciesonmarketingofbothlocalandexportproductsandothers.

OTransportandcommunication:

[JForagriculturalgoodstomovefromthefarmtotheconsumers.

[JCulturalpracticesandreligiousbeliefs:
OTheseactivitieshinderimportantchangesinasocietythatmaybringagricultural

development.

OMarketforces:
ODemandandsupplyforceswhichaffectpricesofcommoditiesinafreemarket.

BioticFactors

Thesearelivingorganismswhichaffectagriculturalproduction.



OPests-Destructiveorganismswhichdestroycrops.
OParasites-Theseareinvertebrateswhichliveinoronotherlivingorganisms.
ODecomposers-Organismswhichactonplantsandanimaltissuestoform manure.
OPathogens-Micro-organismswhichcausediseases.
[Predators-Animalsthatkillandfeedonotheranimals.
OPollinators-Theytransferpollengrainsfromthestamenstothepistilofaflower.

ONitrogenfixingbacteria-Theyaremicro-organismswhichconvertatmospheric
nitrogentonitratesreadyforusebytheplants.

ClimaticFactors(weatherelements).

[NRainfall,

[JTemperature,

wind,

JRelativehumidity [J

Light.
Weather-Atmosphericconditionsofaplaceatagiventimeperiod.
Climate-weatherconditionsofaplaceobservedandrecordedforaperiodof30-40years.

Rainfall
SuppliesWater:
JWhichisnecessaryforthelifeprocessinplantsandanimals.
OWhichmakestheplantturgidhenceprovidessupport.
[JActsasasolventforplantnutrients.
[JCoolstheplantduringtranspiration.
JOWhichisusedasarawmaterialinphotosynthesis.
Whenplantslackenoughwatertheyrespondindifferentwaysasfollows:
[IByclosingthestomatatorestrictwaterloss.
[JHastensmaturity.
[1ISomewillrolltheirleaves.
Otherplantshavedevelopedpermanentadaptationtowaterstresssuchas:
[JGrowingneedlelikeleaves.
[JDevelopfleshyleavesforwaterstorage. [][Developlongroots.

Owiltinganddeathinextremeconditions. ImportantAspectsofRainfall:

0 Rainfallreliability; pAmountofrainfall;
(Thisisthedependencyonthetimingoftheonsetoftherains.
JQuantityofrainthatfallsinagivenareawithinagivenyear.

JRainfalldistribution; [Thenumberofwetmonthsinayear.

ORainfallintensity;
[JAmountofrainfallthatfallsinanareawithinaperiodoflhour.

Temperature
[MThisisthedegreeofhotnessorcoldnessofaplacemeasuredindegreesCelsius.

OCardinalrangeoftemperature—isthetemperaturerequiredbyplanttogrowand
thrivewell.



JOptimumrangeoftemperatures-thebesttemperatureforthebestperformanceof
plants.

EffectsofTemperaturesonCropProduction:

Lowtemperatures:
[JSlowthegrowthrateofcropsduetoslowedphotosynthesisandrespiration.
[JHighincidencesofdiseaseinfection.
OJimprovesqualityofcropssuchasteaandpyrethrum.

HighTemperatures
[JIncreaseevaporationrateleadingto
JWilting.

[JHastensthematurityofcrops.
JIncreasediseaseandpestinfection.
OJlmprovesqualityofcropssuchaspineapples,orangesandpawpaws.

Wind
Windismovingair.
Goodeffectsofwindinclude:

[JSeeddispersal [JCoolingofland
[Pollinationincrops

OBringsrainbearingclouds Negativeeffectsofwind:
[1 Increasestherateofevaporationofwater.
[JCauseslodgingofcerealsanddistortsperennialcrops.
[increasesevapo-transpiration.

[JSpreadsdiseasesandpests.
[Destroysfarmstructures.

Relativehumidity
[JTheamountofwatervapourintheair
[JAffectstherateofevapo-transpiration.

[JFormsdewwhichsuppliessoilwithmoistureunderdryconditions.
OHighhumidityinducerootingincuttings.
JIncreasesdiseasemultiplicationandspread.

Light

[Provideradiantenergyharnessedbygreenplantforphotosynthesis.

Importantaspectsoflight:

gLightintensity;
OThestrengthwithwhichlightisharnessedbychlorophylliforphotosynthesis.
OLightduration; Theperiodduringwhichlightisavailabletoplantsperday.



OPlantresponsetolightdurationisknownasphotoperiodism.
OShort-dayplants-requirelessthan12hoursofdaylighttoflowerandseed.
OLong-dayplants-requiremorethan12hoursofdaylighttoflowerandseed.
ODay-neutralplantsrequire12hoursofdaylighttoflowerandseed.

[JLightwavelength;
[JThisisthedistancebetweentwo-successivecrestsofawavelength.
Jltdictatesthedifferencebetweennaturalandartificiallight.
[JChlorophyllabsorbscertainwavelengthsoflight.

EdaphicFactorsinfluencingAgriculture
[JThesearesoilfactors.
[]Soilisthenaturalmaterialthatcoversthesurfaceoftheearth,
[IMadeofweatheredrockparticlesanddecomposedanimalandplanttissues,andon
whichplantsgrow. ImportanceofSoil
[JProvidesanchoragetotheplantsbyholdingtheirrootsfirmly.
* Providesplantswithmineralsalts/nutrientswhicharenecessaryfortheirgrowth.
[Providetheplantswithwater.
[JContainsoxygennecessaryforrespirationoftheplantsandsoilmicro-organisms.

SoilFormation:
[Soilisformedthroughweatheringprocess.
 Weatheringisthebreakdownandalterationoftheparentrocknearthesurfaceofthe
earthtoastablesubstance.
[Weatheringprocessisacombinationofdisintegration(breakdown)andsynthesis
(buildup)process.
[JWeatheringprocessiscontinuous.

TypesofWeathering Physicalweathering
J0Chemicalweathering
[IBiologicalweathering

AgentsofWeathering

PhysicalAgentsofWeathering
Oincludewind,water,movingiceandtemperature.
JWind-carrymaterialswhichhitagainsteachothertobreakintofragments.
[JWater-intensityofrainfallcausesbreakdownofrock.
[Movingice-hasgrindingeffectswhichtearoffrockparticles.
JExtremetemperaturecauserockstoexpandandcontractsuddenlypeelingofftheir
surface.

ChemicalWeathering
JAffectsthechemicalcompositionandstructureoftherock.
Jinvolvesprocessessuchas;

(JHydrolysis,



[JHydration,
[JCarbonation [JOxidation.
OHydration;
[JTheprocessbywhichsolublemineralsintherocksabsorbwaterandexpand
weakeningtherockthusleadingtodisintegration.
OHydrolysis;
[JTheprocesswherebywaterdissolvessolublemineralsintherockweakeningit.
nOxidation;
[JThereactionofrockmineralswithoxygentoformoxideswhichbreakeasily.
gCarbonation;
OTheprocesswherebycarbonicacidsformedwhenrainwaterdissolvescarbon
dioxide,
(ltreactswithcalciumcarbonatesinlimestonecausingittodisintegrate.
BiologicalWeathering
Thisinvolvestheactionoflivingorganisms,plantsandanimalsontherocks.

OBurrowinganimals,forexample,termitesandmolesbringsoilparticlestothe

surfaceexposingthemtootheragentsofweathering.

OBiganimalslike,elephants,buffaloes,camelsandcattleexertalotofpressureon
therocksastheysteponthemduetotheirheavyweightscausingtherocksto
disintegrate.

NEarthwormstakepartinthedecompositionofplantmatterwiththesoilparticles.
OMan'sactivitieslike,miningandquarryingexposerockstothesurfaceduring
excavation.Theseactivitiesbreakdownlargerocksintosmallerrockparticles.
NPlantrootsforcetheirwaythroughthecracksintherocksthuswideningand
splittingthem.
NHumicacidsformedwhenplanttissuesdecomposereactwiththerocksweakening
themfurther.
[ Plantremains-decomposeaddinghumusintothesoil.
Factorsinfluencingsoilformation gClimate-
(rainfall,temperatureandwind) []Bioticfactors-livingorganisms.
NParentmaterial-Natureandpropertiesoftheoriginalrockfromwhichthe soilis

formed. [J[Time-
lengthoftimeduringwhichthesoilformingprocesseshavetakenplace.

OTopography-influencesthemovementofdisintegratedmaterials.
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Oltistheverticalarrangementofdifferentlayersofsoilfromthegroundsurfacetothe
bedrock.

[[Theselayersarealsoreferredtoashorizons.

[MThelayersshowdifferencesintheircontentsandphysicalpropertiessuchascolour,
textureandstructure.

[JThelayersinclude:organicmatterregion,topsoil,sub-soil,weatheredrocksand
parentmaterial.

OrganicMatterRegion
OFirstlayerofthesoilfoundonthesurface.
[Madeupofleavesandotherplantremainsatvariousstagesofdecomposition.
[JSomesoilorganismsmayalsobefoundhere.

TopSoil
[[Hasadarkcolourduetothepresenceofhumus.
Olsrichinplantnutrientsandwellaerated.
[ltisazoneofmaximumleaching(zoneofeluviations) Sub-Soil
Jlitiscompactandlessaerated.
Oltisazoneofaccumulationofleachedmaterial(zoneofaluviation)fromthetop layers.
[JDeeprootedcropshavetheirrootsgrowinguptothisregion.
[Hardpansnormallyforminthislayer WeatheredRocks
[itisalsocalledsubstratum.
[JRocksatvariousstagesofdisintegrationarefoundinthiszone.
[OMostofthematerialsfoundinthiszoneoriginatefromtheparentrock.



ParentRock
[litexistsasasolidmasswhichisun-weathered.
Jltisthesourceoftheinorganiccompositionofthesoil.
[[Thewatertableisonthesurfaceofthisrock.

SoilsFormedinSituandSoilsDeposited

[JSoilformedinthesameplaceandremainsthereissaidtobeinsitu.

[I[However,soilcanbeformedduetodepositionofsoilparticlescarriedfromitsoriginal
siteofformationtoanotherareawhichisusuallyinthelowerareasofslopes.

[JSuchsoilsaresaidtohavebeenformedthroughdeposition.

SoilFormedinSitu SoilDeposited
I.Hasthecolouroftheparentrock 1.Hasthecharacteristicsofwhen:itcame
from.
2.Shallower 2.Deeper
3.Lessrichinplantnutrients 3.Richerinplantnutrients
4 Easilyeroded 4 .Noteasilyeroded
5.Lesssilty 5.Moresilty
6.Havethesamechemical 6.Differinchemicalcompositionfromthe
composition underlyingparentrock.
asthatoftheunderlyingparent
rock.
SoilDepth

[Thisisthedistancebetweentopsoillayerandthebottomsoillayerinaprofile.
fltdictatesrootpenetrationandgrowth
[IDeepsoilsaremoresuitableforcropgrowthsincetheycontainmorenutrients.
[JHavealargersurfaceareforrootexpansion.
[IDeepsoilsfacilitategooddrainageandaeration.

SoilConstituents
nOrganicMatter-Deadanddecayingplantsandanimalremains

gLivingOrganisms-Soilorganismsandplantroots.

[IMicro-organisms(bacteria,protozoaandfungi) [Jinvertebrates-termites,
[JEarthwormsandmolluscs.
OHigheranimals-rodentsandothers.

[JInorganicorMineralMatter gFormedfromtheparentmaterials.
OSupplyplantnutrients [JFormtheskeletonandframeworkofthesoil.
[AIr
[JFoundintheporespacesofthesoil.
JUsedforrootandorganismrespiration [JUsedforgerminationofseeds.
[[Helpsindecompositionoforganicmatter. [JRegulatessoiltemperature.
[JRegulatesthemovementofwaterthroughcapillaryaction.

[[Water
[IDissolvesmineralsalts



(Maintainturgidityinplants. [JUsedforgerminationofseeds
JUsedbysoilorganisms.

[JRegulatesoiltemperature
[IDictatestheamountofairinthesoil.

Waterinthesoilexistsinthreeformsnamely:

[JSuperfluous/GravitationalWater
[JFoundinthelargespaces(macro-pores)inthesoilparticles.
[JHeldbygravitationforces.
JWhentheporesaresaturated,thesoilissaidtobewaterlogged.
(Jitmovesandmaycauseleaching.

[JHygroscopicWater
[(Waterfoundinthinfilmsonthesoilparticles.
OHeldbystrongadhesiveforcesbetweenwaterandsoilparticles.
[JDoesnotmoveandhencenotavailableforplantuse.

[CapillaryWater
[JOccupymicro-poresinthesoilparticles.

[JHeldbycohesiveforcesbetweenwatermolecules.
OMovesthroughcapillaryaction [JAvailabletoplantsforuse.
SoilStructure
(Thisisthearrangementofsoilparticlesinasoilhorizon.

[JTypesofSoilStructure-
[JSingle-grained
[0Crumby
[IGranular
[JPrismatic
[JColumnar
[Platy
[Blocky
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ImportanceofSoilStructureonCropProduction

SoilStructurelnfluences
[]Soilaeration
[JSoildrainageandwaterholdingcapacity.
[JPlantsrootpenetrabilityandanchorage.
[IMicrobialactivitiesinthesaoil.
[JCirculationofgasesinthesoil.

Farmingpracticeswhichimprovethesoilstructureare:
JApplicationofinorganicmanureintothesoil. [J
Tillingthelandattherightmoisturecontent.

. Croprotation.

. Minimumtillage.
. Covercropping.
. Mulching.

SoilTexture ImportanceofSoilTextureonCropProduction;
Oltreferstotherelativeproportionofthevarioussizesofthemineralparticlesofsoil.
OInfluencessoilfertility
[JAffectstheorganicmattercontent [Jinfluencesthedrainageofthesoil.
[Iinfluencessoilaeration.

OInfluenceswaterholdingcapacity.
OInfluencesthecapillarityormovementofwaterinthesoil.



SoilTexturalClasses SandySoils

OMadeuplargelyofsandparticles.
[JHavelargeporespaceshencepoorinwaterretention.
[JEasytotill(lightsoils).
[Freelydraining.
[JLowfertilityduetoleachingofminerals.
[JEasilyerodible.

ClayeySoils
[IMadeuplargelyofclayeyparticles.
[JHavesmallporespaceshencegoodinmoistureretention.
(Difficulttotill(heavysoils).
(JPoorly'drained.
[JExpandwhenwet,crackwhendry.
OHighcapillary.
fJRichinplantnutrients.

LoamSoils
JAboutequalamountsofsandandclay.
[Moderatelygoodinbothmoistureandairretention.

[IFertilesoils. SoilColour

[MThisdependsonthe,mineralcompositionoftheparentrockandtheorganicmatter
content.

[JSoilscontainingalotofironarebrownish,yellowingandreddishincolour.

[]Soilswithalotofsilicaarewhite.

[JSoilswithalotofhumusaredarkorgrey.

SoilpH
. Thisreferstotheacidityoralkalinityofthesoilsolution/theconcentrationof
hydrogenionsinthesoilsolution.
[SoilpHisdeterminedbytheconcentrationofhydrogenions(H+)orthehydroxylions
(OH)inthesoilsolution.
JApHoflessthan7meansthatthesoilisacidic.
JOApHofmorethan7meansthatthesoilisalkaline.
JAsthehydroxylions(OH)inthesoilincreasethesoilbecomesmorealkaline.

InfluenceofSoilpHCropGrowth

. ltdeterminesthetypeofcroptobegrowninaparticulararea.

. MostcropsareaffectedbyeitherveryacidicorverybasicsoilpH.

. SoilpHaffectsthechoiceoffertilizersandtheavailabilityofnutrientstocrops.

. AtlowpHtheconcentrationofavailableironandaluminiuminthesoilsolution
mayincreasetotoxiclevels,whichisharmfultoplants.

. VeryacidicorlowpHinhibittheactivityofsoilmicro-organisms.

FarmToolsandEquipment



Introduction

[JFarmtoolsandequipmentperformspecificjobsinthefarm.
(JTheymakeworkeasierandmoreefficient.
[JTheycanbeclassifiedaccordingtotheirusesasfollows:

GardenToolsandEquipment

Tools

Uses

1 Panga

Cuttingandshallowcultivation,makingholes.

.2 Jembe/handhoe

Cultivation,digging,shallowplantingholesandtrenches.

é . Forkiembe

Cultivation,diggingoutroots,harvestingofrootcrops.

4 . Rake Collectingtrash,breakinglargeclods,levelling,removingstones
fromaseedbedandspreadingorganicmanure.
5. Spade Scoopingandcarryingofsoil,sand,concretemixtureand

manure.

6 Springbalance

Measuringweight.

.7 Trowel

Scoopingseedlingsduringtransplantingand.diggingplanting
holesforseedlings.

8 . Pruninghook

Bendingtallbrancheswhenpruning.

9 Secateur

Cuttingyoungstemsandpruningbranches.

10.Tapemeasure

Measuringdistances.

11.Axe

Cuttingbigtreesandrootsandsplittinglogsofwood.

12.Soilauger

Makingholesforfencingposts.

13.mattock

Digginghardsoils

14.sprinklers

Overheadirrigation.

15.Wateringcan

Wateringplantsinnurserybed.

16.Wheelbarrow

Tr
ansportationofsoil fertilizers,farmproduce,toolsandequipmen

17.Levellingboard

Forlevellinganurserybed.

18.Pruningsaw

Cuttingoldwoodstemsandpruningbigbranches.

19.Hosepipe

Forconveyingwaterfromataptowhereitisneed.

20.Knapsacksprayer

Applyingagro-chemicalbyspraying.

21.Gardenshear

Trimminghedges.

22.Pruningknife

Removalofsmallshoots.

23.Meterruler

Measuringdistances.

24.Gardenfork

Shallowdigging.

LivestockProductionToolsandEquipment

Tools Uses
1. Drenchinggun Administeringliquiddrugstoanimalsorally.
Bolusgun/ Administeringsoliddrugsortabletstoanimalsorally.
2 . dosinggun
3 WoolShears Cuttingoffwoolfromsheep.




7 Burdizzo

Usedinbloodlessmethodofcastration.

8 Halter .

Ropedesignedtorestraintheanimal.

9 Trimmingknife

Cuttingshorttheovergrownhooves.

Stretchingrubberringduringcastration,dehorninganddocking

Elastrator oflambs.

Irondehorner Appliesheatonthehornbudtopreventgrowthofhorns.
Nosering Fixedintothenoseofabulltorestrainit.

Stripcup Detectingmastitisinmilkproducts.

Trocarandcannula

Relievingabloatedanimalofgasesparticularlyruminants.

Hardbroom Forscrubbingthefloor.
Earnotcher Makingearnotchesinlivestock.
Bucket Forholdingmilkduringmilking.
Milkchum Forholdingmilkaftermilking.

Milkstrainer/sieve

Removingforeignparticlesfrommilkforexamplehairsand
sediments.

Rope

Tyingortetheringanimals.

Milkingstool

Usedbythemilkertositonwhilemilking.

Weighingbalance

Weighingmilkaftermilking.

Teethclipper

Removalofcanineteethofpigletssoonafterbirth.

Chaffcutter

Cuttingfodderintosmallbits.

Dehorningwire

Cuttinggrownhorns.

.4 Hypodermicsyringe

Administeringdrugsbyinjectionforexampleinvaccination.

5 Stirrup(bucket)pum
p

Applicationofacaricidebyhandspraying.

.6 Thermometer

Takingbodytemperaturesoffarmanimals.

Tools Uses
1 Spanner Tighteningandlooseningnutsandbolts.
.2 Pliers Cuttingsmallwiresandthinmetalandgrippingfirmly.
.3 Files Sharpeningtools,smootheningorshapingedgesof
.4 Rasps metal
SSmoothen’ingandsha pingofwoodenstructures.




.5 Chisels(wood) Makinggroovesinwood.
.6 Coldchisel Cuttingandshaping
.7 Screwdrivers metal.
. Saws Drivingscrewsinoroutofwoodormetal.
8. Crosscutsaw
Cuttingacrossthegrainofwood.
Ripsaw Cuttingalongthegrainofwood.
HacksawBowsaw Cuttingmetals.
Tenonlbacksaw Cuttingbranchesof
Copingsaw treeSCutting'Jointsonwoodandﬁnesawing.
Compass/keyhole Cuttingcurvesonthinwood.
Cuttingeitheralongoracrossthegrainofwood
espwhencuttingkecially eyholes.
9 Tinsnip Cuttingmetalsheets.
.1 Bracesandbits Boringholesinwood.
0
1 Drillandbits Boringholesinmetalworkandwoodwork.
11 Hammer
2 Clawhammer Drivingin,removingandstraighteningnails.
Ballpein Drivinginnails,rive
tsandstraighteningmetal.Alsoused oncoldchisel
1 Mallet Hammeringorhittingwoodchisel.
31 Jackplane Finefinishingofwood.
41 Scrappers/ Smootheningcurvedsurfacesofwoodsuchashandles
spokesha
> ve 0fjembes,axes.
Measuring
eMetrerule Measuringshortlength-
rquipment
Trysquare
Measuringlengthanglesandtoascertainsquareness.
1 Markinggauge Markingparallellinestotheedgeofwood.
71 Fencingpliers Cuttingwires,hammeringstapleswhenfencing.
81 Viceandclamps Firmlyholdingpiecesofworktogether.
9
Tools Uses
2 Spiritlevel Measuringhorizontalorverticallevels.
0
2| Solderinggun Meltingsolderingrodswhenrepairingorfabricatingmet

al sheets.

Sledgehammer

Ramminghardware,breakingstones.

2 Wirebrush Brushingroughsurfaces.
3 Divider Markingandlayingout.

g Centrepunch Markingthepointofdrilling.
LZL Paintbrush Applyingpaintonsurfaces.
;

6




2 Wirestrainer Tighteningwiresduringfencing.
7
2 Rivetingmachine Fixrivetswhenjoiningpiecesofmetal.
8
2 Clawbar Removinglongnailsfromwood,strainingfencingwires
9 and . . .
diggingfencingholes.
PlumbingandMasonryTools
Tools Uses
| Pipewrench Holding,tighteningandloosingmetallicpipes.
.2 Pipecutter CuttingPVCpipes.
.3 Levellingrod Levellingthefloorduringconstruction.
VR ER T E‘g&%?@ﬁ%ﬁ@ﬁ%@?ﬂmmmm
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‘8 Shovel Mixingandscoopingconcre

teormortar,measuringcement

CareandMaintenanceofToolsandEquipment

ReasonsforMaintenance [JToincreasedurability.
OToincreaseefficiency.
[JReducecostsofreplacement.
(JForsafetyoftheuser/avoidaccidents.

[Avoiddamagetothetool. Methods

[JUsetoolsfortherightwork.
OProperhandlingwhenusingtoolsorequipment.
[][Cleanandoiltoolsafterwork.

[JKeeptoolsinthererightplace.

[JReplaceandrepairworn-outparts [JSharpencuttingordiggingedges
[JGreasemovingpartstoreducefriction
[lUsesafetydevicesintheworkshoptoreduceaccidentsandbreakages

ntroduction

CROPPRODUCTION1
(LandPreparation)

[JApieceoflandwhichispreparedisknownasseedbed.

[JAseedbedisapieceoflandthatispreparedreadytoreceiveplantingmaterials.

SeedbedPreparation

ReasonsforSeedbedPreparation; [[Toenablewatertoinfiltrate.



[JTokillweeds [JToimprovesoilaeration.
[JTodestroypestsanddiseases.
[JToincorporateorganicmatterinthesoil.
[JForeasyplanting.
[JTofacilitaterootpenetration.

OperationsinLandPreparation LandClearing
[Clearingoflandisnecessarywhen:
[JOpeningupavirginland.

[] Astalkgrowingcropwaspreviouslyplanted.

0
Thereislongintervalbetweenprimaryandsecondarycultivation.
[JLandwasleftfallowforalongtime. Procedure

[Treefellingandremovalofstumpsandroots.

[JBurning

[JSlashing

[JUseofchemicals.

Note:Burningshouldbeavoidedwherepossiblesinceit;

[JLeadstolossoforganicmatter,
OKillssoilorganisms
[ODestroyssoilstructureandplantnutrients.

PrimaryCultivation

OThisistheinitialbreakingofland.

Jitisdoneearlybeforetheonsetoftherainsto:
(JGivetimeforsoilorganismstoactonorganicmatter.
JAllowgaseousexchangetotakeplace,thuscarbondioxidediffusesoutofthesoil

whileoxygenentersintothesoil.
[JAllowotheroperationstotakeplaceintime.

Reasonsforprimarycultivation:
[JRemoveweeds.
[JBurryorganicmatter.
[JOpenupsoilforinfiltrationofwaterandair.
[JExposepestsanddiseasecausingorganisms.
[]Softenthesoilforeasyplanting.

Operationsinprimarycultivation
OHanddigging;
Useofhandtools;

[Jembes,
[IMattocks, [JFork-jembes.

NMechanicalcultivation; Useofmouldboardploughs;
[IDiscploughs,



OChiselploughs,
[JSubsoilers [JRippers.
JUseofOx-Ploughs;
Whichcanbedrawnby;
[JOxen,
[JDonkeys,
[[Camels

DepthofCultivation Dependson:

OThetypeofcroptobeplanted/sizeofseed.
OTheimplementsavailable.

OThetypeofsoil. Choiceoflmplement

Determinedby:
[JTheconditionofland.
[JThetypeoftilthrequired/typeofcrop.
[IDepthofcultivation.

SecondaryTillage
O
Thesearerefinementpracticesontheseedbedthatfollowprimarycultivation.
[ltisalsoknownasharrowing. ReasonsforsecondaryTillage:
JToremovethegerminatingweeds.
[JTobreaksoilclodstoproducerequiredtilth.
[OToleveltheseedbedforuniformplanting.
(JToincorporateorganicmatter/manureintothesoil.

Factorsdeterminingnumberofsecondarycultivation:

[]Soilmoisturecontent.
[Sizeoftheplantingmaterials.
[JConditionofthesoilafterprimarycultivation.
[JSlopeoftheland.

TertiaryOperations:
[Ridging;

OTheprocessofdiggingsoilonacontinuouslineandheapingononesideto
produceafurrowandabund(ridge).

ditisimportantforrootcrops,toallowrootexpansionandforsoilandwater
conservation.

ORolling:

Jltisthecompactionofthesoiltoproduceafirmsurfacewhichincreasesseed-soil
contactandpreventswinderosion.



OLeveling;
[Productionofaneven,uniformsurfacewhichpromotesuniformplanting. Sub-

soiling:

[JThisisdeepcultivationintothesubsoillayertobreakupanyhardpanwhichmight
havedeveloped.
Itisdoneforthefollowingreasons:[JTofacilitatedrainage.
[Bringupleachednutrientstothesurface.
[Increaseaerationofthesoil. [[Toimproverootpenetration.
[JTheimplementsusedincludechiselploughandsubsoilers.
MinimumTillage:

(Thisistheapplicationofacombinationoffarmingpracticeswiththeaimofreducing
thedisturbanceofthesoil. Examplesofwhichinclude:

[JUseofherbicides.
OMulchingandcover-cropping.
[JTimelyoperationstopreventweedinfestation.
(Stripcultivation.

[Uprootingandslashingofweeds. ReasonsforMinimumTillage
[[Toreducecostofcultivation.

[[Tocontrolsoilerosion.

(JTopreservesoilmoisture.

JTopreventrootexposureanddamage.
OToreconstructdestroyedsoilstructure.

WaterSupply,IrrigationandDrainage

Introduction
JWaterisaveryimportantnaturalresource.

Jitisnecessaryforbothcropsandlivestock.

Usesofwaterinthefarm;
[JCleaningequipment.
0 Irrigationindryareas.
[JProcessingfarmproduce,forexample,coffee.
[Drinkingbylivestockandman.
OMixingagro-chemicalssuchasacaricide,fungicidesandherbicides.
(JProvidingpowerinwatermillstogrindgraincrops.
[Coolingengines.
[JConstructionwork.
(Fishrearing
[I[Domesticuse
[JRecreationpurposesieswimming
JUsedtooperatesomemachinese.gturbines,maizemills,hydram.



Hydrologicalcycle

Itreferstotheunendingcirculationofwaterfromtheearthsurfacetotheatmosphereand
backinformofprecipitation(rain,hailstonesorsnow).Watergoesbacktotheatmosphere

bytheprocessofevapo-transpiration.Hygroscopicwaterheldbysoilparticleisusedby
plants.

SourcesofWaterintheFarm Threemajorsourcesofwaterinthefarm:

OSurfacewater:
Includeswaterfrom;
OJRivers,-theyoriginatefromwatercatchmentareasi.emountains,hillsandforests.
Riversareeitherpermanentortemporary.
[]Streams
[lLakes-arehugecollectionsofwateronlanddepressions.Arefedbyrivers
streams,springsandrain.Theyareeitherfreshwaterorsalty.
[I[Dams-Damsandweirsareconstructedonriverstoraisewaterlevels(collectand
storewater
0Groundwater:
Includeswaterfrom;

OSpring-itswherewatercomesoutoftheground(insmallorlargeamount)asa
resultofanimperviouslayermeetingthegroundsurface.Waterisless
contaminated.Toincreasewatervolumesconstructawallaroundthespring.

JWells-areholesduginthegrounduntilthewatertableisreached.ltsdoneduring
dryseason.Topreventaccidentsfencearoundthewallandconstructalockable
reinforcedconcreteslab.

[Boreholes-aredeepholesdrilledorsunkintotheground(parentrock)bytheuse

ofdrillingmachines.Wateraspumpedbyeitherelectricityorengines.Theyare
commoninareaswithscarcerivers/streams.

JRainwater:

Thisiswatertappedinvariouswayssuchas;
[JRooftops
[JRocksurface,whenitisrainingandstoredinvariousways.

CollectionandStorageofWater
1Dams:
[JThesearestructures/barriersconstructedacrossrivers/channelsordryvalleyto
collectandstorewater.Theyholdwaterandraiseitslevel. Theyareearthen.
[JThebottompartoftheareabehindthedamhasimperviouslayer(clayorrock)to

preventwaterseepage.Grass/treesplantedontheembankmentspreventsoil
erosion.

[JTheyareconstructedacrosstheriverbedstoformsubsurfacereservoirsindry
areas.

OQWeirs:



[[Thesearestructures/barriersconstructedacrossriverstoraisethewaterlevel
(allowwatertoflowoverit)foreasypumping.
[JUnlikeinthedam’swaterflowsoverthebarriercreatedacrosstheriver.
[fWaterTanks:
[[Thesearestructuresmadeofconcrete,stone,rubber,metalsheetsandplastics.
[JTheystorewaterfromrainorthatwhichhasbeenpumpedfromothersourcesi.e
rivers,streams,lakes,rockcatchment,wellsandboreholes.
OTanksshouldbecoveredtopreventcontaminationfromdustandcleanedwhen
dirthasaccumulated.Runoffwatershouldbefilteredbeforestorage,
[JReinforcestone/concretetankswithawiremesh.

[] Roofandrockcatchment

Waterstorage
[[Dams

[JPonds

[JTanks
[JRetentionditches

PumpsandPumpingofWater
[JPumpingistheliftingofwaterfromonepointtoanotherbyuseofmechanicalforce.
[Waterispumpedfromthevarioussourcesandthenconveyedtowhereitisrequired

foruseorstorage.

TypesofWaterPumps

Usedtoliftwaterfromitssource.

. Centrifugalpumps/Rotadynamicpumps-
havemetaldiscswithbladesthatrotate
athighspeed.Waterisdrivenbyacentrifugalforcetotheoutlet. Theyareidealfor
pumpingwaterforirrigation(largequantitiesofwater).Useelectricity

. Pistonorreciprocatingpumps-theyhavepistonsthatmovebackandforth
pushingwaterthroughthepipes.Theyareidealforpumpingwaterfordomestic
andlivestockuse.theyusepetrolordieselorhandoperated.

. Semi-rotarypumps-aremanuallyoperatedtopumpwaterfromwellsbyhandfor
domesticandlivestockuse.
. Hydram-theyuseforceofflowingwatertopumpwaterinslopyareaswhere
waterflowsathighspeeds.
ConveyanceofWater

(Thisistheprocessofmovingwaterfromonepoint,usuallythesourceorpointof
storagetowhereitwillbeusedorstored.
Methodsofconveyingwater
OPiping;
OThisiswherewaterismovedthroughpipes. Thecommontypesofpipesinclude:



[[Metalpipes-theycanbeeithergalvanizediron(areheavyandsuitableforpermanent
installationofwatersystems)oraluminiumpipes(lightandusedforirrigationsystems).
[|Plasticpipes-areinexpensiveandeasytoinstall.Aredurablehowevertheyburstunder
highpressure.Theycanalsobegnawedbyrodents.
[JHosepipes-areeithermadeofrubber(expensiveanddurable)orplastic(cheap
andlessdurable). Theyconveywaterfromtapstovariousareas.
gUseofContainers:
(inthiscasewaterisdrawnandputincontainers,drums,jerrycans,pots,gourds,
tanksandbuckets.
[JWateristhencarriedbyanimals,bicycles,humanbeingsandvehicles.
JUseofCanals:

[JInthiscasewaterisconveyedfromahighpointtoaloweronealongagradual
slopetoavoidsoilerosion.

[JWaterconveyedthroughthiswayismostlyusedforirrigationandlivestock.
WaterTreatment-Istheprocessofmakingitsafeforuseinthefarm.

[JRawwatercontainsimpuritieswhichmaybedissolved,floatingorsuspendedinwater.

Theseimpuritiesaregroupedintothreecategories,namely:

OPhysicalimpurities:thesearedissolvedimpuritiesdetectedbycolour,tasteand
smell.

NChemicalimpurities:thesearedissolvedimpuritiesdetectedbyuseofchemical
analysis.

OBiologicalimpurities:thesearemicroorganismsinwatersuchasbacteria,viruses
andalgae.

ImportanceofTreatingWater

JTokilldiseasecausingmicroorganismssuchascholeraandtyphoidbacteriathat
thriveindirtywater.

OToremovechemicalimpuritiessuchasexcessfluoridewhichmaybeharmfulto
humanbeings.

[[Toremovesmellsandbadtaste.
[[Toremovesedimentsofsolidparticlessuchassoil,sandandsticks.

ProcessofWatertreatment.

NFiltrationandwaterintake:waterfromthesourcepassthroughfinegranular
materialstoremovesolidparticlesandbiologicalsubstancesbeforeenteringintake
pipe.Sievesusedareofvaryingtypes.

NSofteningofwater-waterismixedwithsodaash(sodiumbicarbonate)(tosoften

water)andalum(aluminiumsulphate)(tocoagulatesolidparticles)inasmalltank

nSedimentation:thisiswherewaterisputinlargecontainerssothatsolidparticles

suchassand,metalandotherscansettleatthebottom.

NCoagulation:additionofchemicalswhichprecipitateimpuritiesandhelpin
softeningofhardwater.

[JFiltrationpassingofwaterwithfewimpuritiesintoafiltrationtank

OChlorination:Sterilizationtodestroydiseasecausingorganisms. [JStorage-
waterisstoredinlargetanksbeforedistribution.



Irrigation
Oltistheartificialapplicationofwatertocropsindryareasorwherewaterisnot enough.
[itisoneofthemethodsoflandreclamationincaseofaridandsemiaridareas.

FactorstoConsiderinldentifyingandAssessingthePotentialofLandforlrrigation
Development
[JTopographyoftheland
OSoiltype
JTypeofcroptobegrown
[JWateravailability
OHumanfactorssuchasskill,capitalavailabilityandeconomicactivities.

Typesoflrrigation

0 Surfaceirrigation:typeofirrigationinwhichwaterisbroughttothecropfields
fromitssourcethroughcanalsorfurrows.
OThisincludesfloodirrigationfurrowandbasinirrigation.
[itisusedinflatareas.
JTheproblemwiththismethodislossofwaterthroughseepage.
[ltalsoincreasessoilsalinity.
Factorstoconsiderwhenchoosingfurrowirrigation
[[Topography-idealforfairlylevelland
JAmountofwater-requiresalotofwater
(Soiltype-soilshouldnotallowwaterseepage
[JFloodirrigation
ltswherewaterisallowedtoflowintothefieldfromasourcesuchasariverorlake
throughfurrowsandcanals.ltsidealinlevelfields.ltscheaptoestablishandmaintain

Twaterisunevenlydistributedhencewastage.

OFurrowirrigation
It’'swherewaterflowsfromirrigationcanalsthroughgatesintofurrowsdugalongthe
contourstoreduceerosion.Cropsaregrownonridgesofthefurrows.Repairfurrows
wheneroded/wornout.Removeweedsandaccumulatedsilt.Furrowsprevent
wetnessofleaveshencereducingfungaldiseases.ltscheaptoestablishand
maintain.Alotofwaterislostthroughseepageandevaporation.

Basinirrigation
Iltswherefloodingofanareaenclosedwithembankments(dykesandlevees)with
water.Levelbasinreferstolevelgroundsurroundedwithwater.Waterisallowedinvi
a
inlets.ltscommoninricefieldsieMweaTabere,Ahero,Bunyala,andWestKanoKabo
nyo.ltresultsinaccumulationofsalts.ltsnotapplicableinareasthatthelandis
notlevel.

OSub-surfacelrrigation:
OThisinvolvestheuseofporouspipesorperforatedpipesundergroundtoallow

watertopassoutthroughtinyholesandwetthesoilaroundtherootzones.
(ltisusedinslopyareasandwherewaterisinadequate.



[JAdvantagesofsub-surfaceirrigation
[JEconomizesonwaterusage
[Minimizesoftheftofpipes
[JReducessoilerosionasitcomesoutinsmallamounts
[JReducesfungalinfectionbecausewaterdoesnotaccumulateonleaves
[ONoneedofconstructingdykes/levelbasins.
[JReduceslabourrequirement(changingofwaterpipes)
[IDisadvantagesofsub-surfaceirrigation
[JPipescanbebrokenduringweedingorlandreclamation
[IBlockageofnozzles/pipeperforationsbysoil/plantrootsmakingtheninefficient
[JExpensiveiepurchaseandlayingofpipes [Jinterfereswithfieldoperations.
gOverheadorSprinklerlrrigation:
(ltisusedinanyareawhichisnotsteep.Wherewaterreachesthecropsinformof
finedropletsfromabove.ltspracticedunderuseof(sprinklers,wateringcanand
hosepipes)
[JAdvantagesofoverheadirrigation
[Jitiswatereconomical
[JDoesnotrequirelevelingofland
[JDoesnotencouragesoilerosion
OSolublefertilizersandpesticidescanbemixedwiththeirrigationwater
[Cleantheplntsurfaceforeaseofphotosynthesisandgaseousexchange.
OSprinkleirrigationhelpstocontrolcroppestsi.eaphids
[IDisadvantagesofoverheadirrigation
Jltsexpensive
[JEncouragesfungaldiseases
[Destroysthesoilstructurebycompaction
[JMaycausesoilerosionifpoorlymanaged
JRequirestheestablishmentofwindbreaks JDriporTricklelrrigation:
Oltswheretheplantreceivewaterinsmallguantitiesaroundthebaseoftheplant
usingbottlesorperforatedplasticpipes.
[itisusedwherewaterislittleandinrelativelysloppyandflatareas.

[JAdvantagesofdripirrigation

Oltiswatereconomical/littleamountofwaterrequired.

[JDoesnotencouragegrowthofweedsbetweentherows
[IDoesnotencouragefungaldiseasesCBDandblight

[I[Doesnotencouragesoilerosion
[JCanusewaterevenunderlowpressure
[IDoesnotrequirelevelingoftheland

[JSolublefertilizersandpesticidescanbeappliedwithirrigationwater
JAdvantagesofdripirrigation

[JRequiresspecialskills



[[Veryexpensivetobuypipes
[|Requireswaterfreefromsolidimpurities
[JRequirescleanwateronlydirtywaterblockspipes

Drainage
[JThisisamethodofremovingexcesswaterorloweringthewatertablefromamarshy
water-loggedland.
[itisalsoamethodoflandreclamation.

ImportanceofDrainageasaMethodofLandReclamation
[[Toincreasesoilaeration.

OToraisesoiltemperature.
[JToincreasemicrobialactivitiesinthesoil.
[[Toreducetoxicsubstancesfromthesoil.

(Toincreasesoilvolumeforexploitationbyplantroots. MethodsofDrainage
[lUseofopenditches.

JUseofundergrounddrainpipes.

[JFrenchdrains.

[JCamberedbeds.

[JPumpingoutwaterfromthesoil.
[JPlantingtreespecieswhichabsorbalotofwaterforexampleeucalyptus.

WaterPollution

(Thisistheprocessbywhichharmfulsubstancesgetintothewater.
OTheharmfulsubstanceisreferredtoasapollutant.

Agriculturalpracticeswhichpollutewaterinclude:
[JUseofinorganicfertilizers.
[JUseofpesticides.
[Poorcultivationpracticessuchasovercultivation,cultivatingalongtheriverbanks.
[Overgrazingwhichleadstoerosionofsoilthuscausingsiltationinwatersources.

MethodsofPreventingWaterPollution

(JSoilconservationmeasureswhichminimizesoillossesthrougherosion.

[JFencingoffthewatersources.

[JAdoptingorganicfarmingpracticesforexamplecontrollingpestsandweedusingnon -
chemicaltechniques.

[JPlantinggrassalongriverbankstominimizesiltationinrivers.

0 Properdisposalofemptychemicalcontainers.

SoilFertilityl
(OrganicManures)



Introduction

[Soilfertilityistheabilityofthesoiltoprovidecropswiththerequirednutrientsintheir
properproportions.

CharacteristicsofaFertileSoil
JGooddepth-Goodsoilsgiverootsgreatervolumetoobtainplantnutrientsand
providestronganchorage.
[JGoodaeration-fortherespirationofplantrootsandusebysoilorganisms.
[JGoodwaterholdingcapacity-ensuresprovisionofadequatewaterforplantgrowth.
[JProperdrainage-ensuresprovisionofadequateairforplantgrowth.
[JCorrectsoilpH-differentcropshavedifferentsoilpHrequirements.
JAdequatenutrientssupply-itshouldsupplytherequirednutrientsinthecorrect
amountsandinaformavailabletoplants.
[[Freefromexcessiveinfestationofsoilbornepestsanddiseases.

Howsoillosesfertility
[JLeaching:verticalmovementofdissolvedmineralsfromthetoptothelowerhorizons
ofthesoilprofile.
[JSoilerosion-Theremovalandcarryingawayofthetopfertilesoilfromoneplaceto
another.
[JMonocropping-Thisisthepracticeofgrowingonetypeofcroponapiece'ofaland
overalongtime.
[JContinuouscropping-cropstakeawayalotofnutrientsfromthesoilwhichare
neverreturned.
[JGrowingcropscontinuouslywithoutgivingthesoiltimetorestmakesthesoilinfertile.
OChangeinsoilpH-changesinsoilpHaffecttheactivityofsoilmicroorganismsas
wellastheavailabilityofsoilnutrients.
JBurningofvegetation-burningofvegetationcoverdestroysorganicmatter.ltalso
exposesthesoiltotheagentsofsoilerosion.
JAccumulationofsalts-soilswithalotofsaltsaresaidtobesaline.Stateofhaving
toomuchsaltinthesoilisreferredtoassoilsalinity.
[JSaltsaccumulationcausewaterdeficiencyinplants.ltmayalsoleadtochangeinsoil
pH.

MaintenanceofSoilFertility
Soilfertilityismaintainedthroughthefollowingmethods:
[JControlofSoilErosion;
(Terracing,
[JContourcultivation,
[JStripcropping, [JCutoffdrains
OJPlantingcovercrops.
[JCropRotation;

[Practiceofgrowingdifferentcropsonthesamefieldindifferentseasonsinan
orderlysequence.



JControlofSoilpH:
[JApplicationoflimingmaterialssuchaslimestone,quicklime,magnesium
carbonateandslakedlimeifthesoilisacidic.

JApplicationofacidicfertilizersifthesoilisalkaline.
JApplicationofmanures.
OProperdrainage; Donethrough:
[Breakinghardpan.
JConstructionofwaterchannels. [JGrowingcropsoncamberedbed
JPumpingoutwaterfromthesoil.
JWeedcontrol:
[] Useofherbicides.
(Slashing
JUprooting.
OMulching
JUseofproperfarmingpracticessuchasearlyplanting,correctspacingandcover
crops.
Ointercropping-
JFarmingpracticewheredifferentcropsspeciesaregrowntogetherinthefield.
[(MinimumTillage;
[JUseofherbicides.
JUprootingofweeds.
(Slashingweeds [JMulching
OStripcultivation.
OUseoflnorganicFertilizer;
[JChemicalcompoundsmanufacturedtoapplyspecificplantnutrientsforexample
calciumammoniumnitrate(CAN).

[JUseofManure;
OWelldecomposedmanuresreleasenutrientsintothesoilandincreaseitswater
holdingcapacity.

OrganicManures
[OManuresarederivedfromplantsandanimalremains.
OTheysupplyorganicmattertothesoilwhichafterdecompositionreleasesplant
nutrients.
OTheendproductofthisdecompositionisknownashumus.
Olitinfluencessoilchemicalpropertiesandsoiltemperature.
[OManuressupplyawiderangeofessentialplantnutrients.

ImportanceofOrganicMatterintheSoil
OIncreasesthesoilwaterholdingcapacityofthesoilandtheinfiltrationrate(colloidal)
Olmprovessoilfertilitybyreleasingawiderangeofnutrientsintothesoil.
[Providesfoodandshelterforsoilmicro-organismsresponsiblefordecomposition.
dimprovesthesoilstructure.

[BufferssoilpH/moderatessoilpH.



[JReducesthetoxicityofplantpoisonsinthesoil.
[IModeratessoiltemperaturebyitsdarkcolour. LimitationsintheUseofManure

OTheyarebulky-lownutritivevalueperunitvolumehenceusedinlargequantities.

[JLaboriousinapplicationandtransport.-theyincreaseproductioncost.

[JTheyspreaddiseases,pestsandweedsiftheplantmaterialusedwasinfestedwith
pestsanddiseases.

[JLossofnutrientsifpoorlystored(throughleachingandevaporation).

Oifnotfullydecomposedcropsmaynotbenefitfromthemnutrientsreleasedcan
scorchthecrops.

TypesofOrganicManures-accordingtothemethodofpreparation
[JGreenmanure.
JFarmyardmanure.
[JCompostmanure

GreenManure
OMadefromgreenplantswhicharegrownforthepurposeofincorporatingintothesoil
toimprovesoilfertility.Mostlyleguminousplantsieclovers,Lucerne,cowpeas,
groundnuts,beans,andsunhemparepreferred.Maizesorghumsunflowerandwee
ds canalsobeused.
Characteristicsofplantsusedforpreparationforgreenmanure:
[JHavefastgrowthrates.
[Havehighnitrogencontent.
[JCapableofrottingquickly.
[ICapableofgrowinginpoorconditions(hardy).

PreparationofGreenManure
[JPlantthegreenmanurecropinthefield.
JAllowthecroptogrowuptofloweringstage.
Oincorporateitintothesoilthroughploughing.
JAllowthecroptodecomposefortwoweeks.
[Preparethefieldforplantingthemajorcrop.

Reasonswhygreenmanureisnotcommonlyused/limitations:
[OMostoftheplantsusedasgreenmanurearefoodcrops.
[IGreenmanurecropsmayusemostofthesoilmoisture.
[IMostofthenutrientsareusedupbysoilmicro-organismsintheprocessof

decomposingthegreenmanure.
OPlantingofthemajorcropisdelayed-decompositionofgreenmanuretakestime.

FarmYardManure(FYM) FactorsthatDeterminetheQualityofFYM
Olsamixtureofanimalwasteandcropresiduesusedasbeddingsinanimalhouses.
[Thetypesoftheanimal’sused-poultryandpigsabsorbfewernutrientsandgivedung

withmorenutrients.Dungfromfatteninganimalshashighnutrients.
[JTypesoffoodeaten-highlynutritiousfeedstuffsmakemanurewithhighnutrients
OTypesoflitterused-litterwithhighurineabsorptioncapacitysawdustandwood

shavingabsorbl.5timesasmuchurineastheirweight.



[IMethodofstorage-shouldbestoredinconcretefloorandleakfreerooftoprevent
lossofnutrients. [JAgeoffarmyardmanure-
wellrottedmanureisrichinnutrientsandits easiertomixwiththesoil
JAgeoftheanimalsused. PreparationofFYM

[JProvidebeddingsinthehousesoffarmanimals(grass,woodshavings,orsawdust).

JAnimalsdeposittheirdroppingsandurineonthebeddings.

JAnimalsmixthemthroughtrampling.

OJThebeddingstogetherwithdungareremovedandheapedundershedtodecompose.

[JAftersometime,thematerialsdecomposeandFYMisformed.

[itcanthenbeusedinthefarm

CompostManure

[Ismanurepreparedfromheaped(composted)organicmaterials(plantresiduesand
animalwasteorplantmaterialsonly).Avoidsyntheticandinfestedplant/weeds.

Factorstoconsiderinselectingsiteformakingcompostmanure:
JAwelldrainedplace-toavoidwaterloggingthatmaycauseleaching
[IDirectionoftheprevailingwind-toavoidbadodourfrombeingblowntothe

homestead.
[Sizeofthefarm-centrallyplacedtowherethemanureistobeused
[JAccessibility-toeasetransportationofneededmaterials

PreparationofCompostManure Twomethods:
[JFourheapsmethod
[JIindoreMethod(PitMethod)

IndoreMethod(PitMethod)

Procedure;-itwasdevisedinindiaatindore
[Selectashelteredplacewithashadeandnearthefield.
[Digapitwiththedimensionl.2mx1.2mx1.2m.
[JPlacethematerialsinthefollowingorder:
[MHedgecuttingsormaizestalkstoadepthof30Ccmasafoundation
[JAlayerofgrass,greenweedsorleavesandkitchenwastesto30cm.
OAwellrottenmanure/poultrydroppings.
[JWoodash(toimprovethelevelofphosphorusandpotassium)andphosphatic

fertilizers.
[JAlayeroftopsoiltointroducemicro—organismforthedecompositionoforganic
remains.Repeatthesequenceuntilthepitisfull.
[INote:Somewatershouldbesprinkledtothematerialstoinitiatethedecomposition
processandregulatetemperatures.Useyoungvegetativematerial.Toincreaseair
circulationavoidcompacting.

Fourheapsmethod:



Compost Heaps

H 34 wks
23 F4iivks Heap 1
Heap z
34 whs
34 whs
Heap 3

iain field

Compositionoftheheap
[JCropresidue

[JAnimalwaste
[JOldfarmyardorcompostmanure
OInorganicfertilizerandtopsoil

Procedure
[Clearthesitetoremovesurfacevegetationandtopsoil.
[Levelthesite
[JFourposts2mhigharefixed1.2mapartfromfourcornersoftheheap.
[JFixwoodplanksonthesides.
[JMaterialsareplacedintwoheaps(labeledl)asinthepitmethod,
[JThetwoheapsmakeupheapl.

[After3-4weeks,thedecomposedmaterialfromheap listransferredtoheapll.

[JAfteranother3-4weeksthematerialistransferredtoheaplll.

JAfter3-4weeksitisreadyforuseinthefarm.

[JTurnthematerialheapoccasionally(every3months)tofacilitatecirculationofairand

forproperdecomposition.

[JLongsharppointedstickisdrivenintothepileatanangletochecktemperatures
withintheheap.Hightemperatureiscorrectedbyaddingwater.
Indicatorsofwelldecomposedmanure

[JAbsenceofbadodour.

[JMaterialsarelighter.

[JManureisbrownincolour.

AdvantagesofCompostManure
[JOnedoesnothavetoownlivestockinordertoprepareit.
[JAlotofmanurecanbeproducedwithinashorttime.
[JAvarietyofmaterialscanbeusedinitspreparation.
[JUseslocallyavailablematerialsthuscheaperthantheartificialfertilizers.
Jimprovesthesoilstructure.



LimitationsofCompostManure
Oltreleasesnutrientsslowlyintothesoil.
[JLargequantitiesofcompostmanurearerequiredtosupplyenoughplantnutrients.
Oltspreparationislabourintensive.
Jitmayinducesoil-bornepestsanddiseases.

LivestockProduction:

(CommonBreeds)

Introduction

[JThetermlivestockisusedtorefertoalldomesticatedanimalsonthefarmformans
benefit.

JTheseanimalsincludecattle,sheep,goats,poultry,pigs,rabbits,camels,bees,fish
anddonkeys.
Theimportanceofkeepinglivestock:
[1Sourceoffood-animalproductsusedasfoodinclude;meat, milk,
eggs,honeyandblood.Theyprovideproteinandenergy.
[ISourceofincome-animalproductissoldtoearnincomeforthe

farmer.Theyareexportedforforeignexchange.
[Culturalvalues-areusedasastatussymbol(wealthyifyouowna
largeherdofcattle,sheep,goatsorcamels).ltsusedasamedium
ofexchangeinbartertrade.ltsusedforsocialceremoniesie
marriagefuneralsassacrifices.ltsalsousedforrecreationpurposes
iebullandcockfighting,ostrich,camel,donkeyandhorseraces.

[JSourceofanimalpower-theyprovidedraughtpowerforpullingcartsandploughs.

[IProvisionofrawmaterialsforindustriesietextileindustries(wool,fur,mohair,hides
andskins)animalwasteisusedinagriculturalindustrytoproducebiogasandmaintai
n soilfertility.

[JFarmyardmanurefromtheanimalsisusedinmaintainingsoilfertility.

[ICattledungisusedintheproductionofbiogas. Commonlivestockbreeds

Breedreferstoagroupofanimalshavingthesamecharacteristicsandacommonorigin.
Livestocktyperefertothepurposeforwhichtheanimaliskept.Livestockarerearedfor
differenttypeandbreed.

CattleBreeds

Definitionofterms

Bull maturemalecattle

Bullock maturecastratedmalecattle
Steer youngcastratedmalecattle




Heifer youngfemalecattlebetweenwiningandfirstcalving
Cow maturefemalecattle
Calf youngoneofacattle [JCattlecanbeclassifiedintotwogroupsbasedontheirorigin.
Theseare;

[Indigenouscattle.

[JExoticcattle.
IndigenousCattle(nativesoriginiswithinthetropics)-Bosindicus

Havevariedcharacteristicsduetouncontrolledbreeding

Characteristicsofindigenouscattle
[JHavehumpsthatstorefatwhichisbrokendowntoenergyandwaterduringstarvation.
[Havefairlytoleranttohightemperaturebecauseofthedewlapandthickhides
[JHightolerancetotropicaldiseasesietrypanosomiasis
[Slowgrowthratehencelatematurity.Heifersareservedat2-3yrs.
[NJLowproductionofmilkandmeat.
OWalkforlongdistancesinsearchoffoodandwater

JLongcalvingintervalsmorethanoneyear.
[Zebus-
Theyaresmallinsizeandwithadistincthumpandinclude:
[INandi,
[IBukedi
[[Maasaicattle.
[JTheBorana

[[ThesearethecattlekeptintheNorthernpartsofKenya.
[fTheyarelargerthantheZebus.

OdIndigenouscattlearehardyhenceabletotoleratetheharshenvironmentalconditions
inthetropics.

[JTheyarethemajorsuppliersofbeefinKenya.Longrumpthat’swideanddropping
JGrowsslowlyandmatureslate [JHaslargehumpanddewlap.Cowweighs400-

450kgandbull550-650kgs ExoticCattle
[JForeigncattlefromthetemperateregions.
[[Theyhavedistinctbreedcharacteristicsandareclassifiedintovariousbreeds.

Generalcharacteristics:

OTheyhavenohumps.

OTheyhavelowtolerancetohightemperatureshencepopularincoolclimatesofthe
Kenyahighlands.

[JTheyarehighlysusceptibletotropicaldiseases.

[JTheyhavefastgrowthratesleadingtoearlymaturity.

[[Theyaregoodproducersofbothmeatandmilk.

[JTheycannotwalkforlongdistances.

[JAreservedbetweenl.5yrsto2yrs



[JTheyhaveshortcalvingintervalsofonecalfperyearifwellmanaged.

Exoticcattlebreedsfallunderthefollowinggroups:
[]Dairycattlebreeds.
[IBeefcattlebreeds.

NDualpurposebreeds. DairyCattleBreeds

[MTheyinclude;
[Friesian,
[JAyrshire,
[JGuernsey [JJersey.

CharacteristicsofDairyCattle
JWedgeortriangularinshape.
[JLargestomachforheavyfeedinghencehighmilkproduction.
ODocilewithmildtemperament.
[JLarge,wellsuspendeduddersandteats.
[JLeanbodieswithlittleflesh. [JStraighttopline
[JLeanandsmoothneck.
[JLargeandlongmammarymilkwellsandveins.
OCylindrical;uniformandwellspacedteats.
JWideandwellsethindquarterstoaccommodatetheudder.

Friesian-Holstein(largestofalldairybreeds)
[JOrigin:Hollandanddistributedallovertheworld.
OColour:Blackandwhite.Haveawhiteswitch,foreheadpatchandlegpartsbelowthe

knees.

OSize:it'sthelargestofthedairybreeds.Cowweighs550-680kgsBullweighs950kg
calveshaveabirthweightof35-40kgs.

[Milkproduction:Highestmilkproducersofalldairybreedsabout9150kgper
lactationof305bdays.Themilkhastheleastbutterfatcontent;3.5%.heifersare
servedat21monthsandcalveat30months.Aregoodfeedersandrequirelarge
quantitiesoffodder.

Ayrshire

[jOrigin:Scotland

[JColour:Whitewithbrownmarkingsorred/darkredwithwhitemarkings.

[1Size:Cowweighs360-590kgsBullsweighs500-720kg.

Conformation:

[JStraighttoplines,hornsarelongandfaceupwards.

[IMilkproductionissecondtoFriesianabout5,185kgperlactationof305days.the
buttercontentofabout4%.Heifersservedat21mothsandcalvedownat30months.
TheyarehardyfeedingOnpoorpastures.

Guernseyorchannelislandbreed.
[JOrigin:GuernseylslandoffthecoastofFranceintheEnglishchannel.

JColour:Yellowishbrowntoredwithwhitelegs,switchandgirth..
[JSize:Bulls540-770kg.Cowweighs450-500kgs.Calvesweigh25-30kgsatbirth.



Conformation:

[JUddersarelesssymmetrical.

[JAveragemilkproductionisabout6100kgperlactationof305dayswithbutterfat
contentof4.5%-5.0%hencetheyellowcolourofmilk.Heifersserveat21monthsand
calvedownat30months.

Jersey(smallestofallthedairybreeds)
(JOrigin:EnglandatjerseylslandintheEnglishChannel.Channelislandbreed.
[JColour:Yellowbrownwithblackmuzzleandtailsswitch.
[Size:Bullsweigh540-700kg.Cowweighs350-450kgs.calvesweigh20-25kgsatbirth.
Conformation:
[Dishedforehead,havestraighttop-lineandlevelrumpswithsharpwithers.
[IHaveprotrudingblackeyes.
[JAveragemilkproduction4270kgperlactationof305days.Theyhavebutterfatcontent

0f5%-5.3%.

[JTheytoleratehightemperatures.Heifersservedatl5-18monthsandcalvedownat
24-27months.Havelittlepasturerequirements.Feedsonpoorpastures.

BeefCattle
Examples:

[JAberdeenAngus,
[JHereford,

[IShorthorns,
[JGalloway,

[JAmericanBrahman,
[lcharolais [][SantaGetrudis.

CharacteristicsofBeefCattle
[Blockyorsquareconformationtheyappearsquareorrectangularwithcompact
bodies.
[[Havethickmusclesorarewellfleshed.
(JEarlymaturing-growsfaster.
[[Deepchestandgirthandshortlegs.
[JStraighttopandlowerlines.
[JEfficientconvertersoffoodintomeatandfats
[JGoodforagershavereducedselectivegrazing.
[IBreedregularly
[I[Moreresistanttodiseases
[JAbletomaintaingoodweightevenduringadverseconditions.

AberdeenAngus

fJOrigin:NorthEastScotlandinthecountryofaberdeen.
JColour:Blackwithalongsmoothcoatofhair



[JShape:Cylindrical,compactanddeep;ltispolled.ltmaturesearlyandcowshavea
goodmotheringability.

Size:

OMaturebullsweigh900kg.
[IMaturecowsweigh72s0kgs.

[ ItisfoundinTimauareaofkenya Hereford
OOrigin:England.
[JColour:Deepredandwhite-faced.
[Size:Averageweightofbullsis1000kg.
[JCowsweigh840kgs.
NitisfoundinareassuchasNaivasha. Shorthorn
[JOrigin:England.

[[Haseasyfleshingability [JColour:Red,Roanorwhite
[JShape:Cylindrical,compactanddeep.

[ltispolled. Size:

OBullsweigh700-900kg,

[cowsweigh545-630kgs. Galloway

[JOrigin:Scotland.

[OColour:Black
[[KeptinthehighlandareaslikeMoloinKenya. Charolais
[Origin:France.

OColour:Creamywhite.
[Size:Bullsweigh1200kg,cowsweigh1000kgs.
OltisfoundinranchesinLaikipiaDistrict.

DualPurposeBreeds
E
xamples:Sahiwal,RedPollandSimmental.

Sahiwal
[JOrigin:IndiaandPakistan..
OColour:reddishbrown.
[Size:Bullsweigh650kg,andcows400kg.
OMilkproductionaverages2700-3000perlactationwithabutterfatcontentof3.7%.
Jlthasapendulousudderswhichdoesnotletdownmilkeasily.
[itisthereforesaidtobeadifficultmilker.
[ltiskeptinsemi-aridareassuchasNaivasha.

RedPoll

OOrigin:England.

[Colour:Deepredwithawhitenose.

JConformation:Polled-deepgirthandshortlegs.

[JKeptinsemi-aridareassuchasNakuru,Mogotio.
Simmental

JOrigin:Switzerland.



OColour:Lightredandwhitepatchesonthehead.

Conformation:
[lithasbroadandstraightback,withwell-sprungribsanddeepgirth.
Jltiswellfleshedatrearquarters,wellsuspendeduddersandlargeteats.

SheepBreeds:

PurposeofKeepingSheep; [[Meat(mutton).
OWoolproduction. ExoticSheep
JWoolbreeds-forexamplemerino.
[JDualpurpose-forexampleCorriedale,Romneymarsh.
OMuttonbreeds-forexampleHampshireDown,Dorpers.

Merino
OOrigin:Spain

Characteristics:
Olithaswhitefaceanditslipsandnostrilsarepinkincolour.
[JRamshavehornswhicharespiralinshape.

[ltissusceptibletofootrot,wormandrespiratorydiseases. Corriedaledual
[JOrigin:NewZealand.

[]Size:Rams85-90kg.Ewes60--85kg.fleeceweigh5-5.5kg.
[fThisisadual-purposebreedwithwhiteopenfaceandwhitespotsonthelegs.
(ltishornlessandhardy.

[JHashighqualitywoolandmeat [[Moderatelylonglegscoveredwithwool.
OWoolisofgoodlengthandlowshrinkage.
[it’'sacrossbreedbetweenmerinoandLincoln.

RomneyMarshdual
OOrigin:England.
[Size:Rams102-115kg. [JEwes84-100kg
[ltisadual-purposebreedwhichshornlesswithwidepollandblacknostrilsandlips.
(ltisaverageinprolificacy.
[ISuitableforhighaltitude [[Hasblackhooves
[Jitisresistanttofootrotdiseasesandworminfestation.
[JProducesmediumlengthwool.3.6-4.1kgs

HampshireDowndual

OOrigin:England.

[Size:Rams125kg. [[Ewes80-100kg
Jltisamuttonbreedwhichisearlymaturing,hardyandprolific.
[JFleeceisofpoorqualitybecauseoftheblackfibres.
[JLambingpercentageis125-140.

Dorper
[IisacrossbreedofDorsethornandblackheadPersiansheep. []
Itismuttonbreed. DorsetHorn



[JDualpurposebreedofsheep.

[JindigenousBreedsofSheep

[[Theirbodiesarecoveredwithhair.

[JTheirclassificationisbasedontheirtailsandtheirnamesvaryaccordingtodifferent
tribes.

Characteristics;

[JThintailedsheepfoundinWestAfrica.

[JFattailedsuchasMaasaisheep.

[JFatrumpedsheep.

MaasaiSheep
[JFoundinSouthWesternKenyaandNorthernTanzania.ltsanindigenousbreed
Olthasanabilityofutilizingpoorpastures.

[1Size:Ram38kg, [JEwe20-30kg.
[JColour:Redandbrown.
OTheseareearlymaturingwithlonglegsandsmallpointedhorns.

BlackHeadPersianSheep

[JOrigin:Arabianowinnorthernkenya-itsindigenousbreed
[JColour:Whitewithblackheadandneck.
Oitispolledwithabigdewlap,fatrumpandacurvedtail.
[itstoleranttoharshconditions.
[Hasafattailandprolificwithlonglegs.
OWeighs50kgswhenmature.

Goats
BillyorBuck-maturemalegoat
Nanny/Doe-maturefemalegoat
Kid-youngoneofagoat

Goatswelladaptedtoawiderangeofenvironmentalconditionsbecauseofthefollowing
characteristics:

[JTheyfeedonawiderangeofvegetation.

OTheyrequireverylittleamountofwater.

OTheyaretoleranttohightemperatures.

[OTheyarefairlyresistanttodiseases.

[ITheycanwalklongdistanceswithoutlosingweight. Goatbreeds
Classifiedinto

[Dairygoats(temperate/exoticandtropical/indigenousdairygoats)
[Meatgoats

[JHairgoats

Oindigenous

[Exotic



IndigenousGoatBreeds
JGalla(whiteincolour).Adultfemalecanweigh25kg.

[JSomali(Boran):FoundinNorthernKenya(whiteincolour).

OTurkana/Samburu:(Longhairandbearded.

OMubende:(Black)(40-45kg).Thesearesmallandhardyandarekeptformeatand
milkedbythepastoralists.

[l[Hasgoodqualitymeat.

ExoticBreeds
Boergoatmeatgoat
[Origin:SouthAfrica

OColour:White
[JHaslongearsandlonghairontheirbodies.
[JHasanabilitytotwinandtriplet
[JHasarapidbodygrowthandweightgain

Anglo-Nubian-tropicaldairygoat
OOrigin:NorthEastAfrica
[JColour:RoanandWhite
[[Thesehavelonglegs,loppedorfloppingearsandarepolled.
[Theyproducel-2litersofmilkper day. Jumnapari-

tropicaldairygoat
[JCrossbreedbetweenindianjamnapariandEgyptianNubian.
JOrigin:India
[JColour:White,blackandfrawn. [[Theyarehorned,havelargeloppedears
[Producel-1.5 litresofmilkperday.
JAdultfemaleweigh45-60kgs

Toggenburgdairygoat
OOrigin:Switzerland

[JColour:Whitepatchesonthebody,whitestripesonthefaceandneck.
[JErectforwardpointingearsandpolled.

[ICanproduce2-3ofmilkperday. Saanendairygoat

[Origin:Switzerland.

[JColour:White

OTheyhaveerect,forwardpointingearsandpolled.

[JCanproduce3-3.5litresofmilkperday.Has3.5butterfatpercentage
Britishalpinedairygoat [JOrigin Britain
[DistributionwidelydistributedinKenya
[JLowerthansaanenandtoggenberg
Angorahairgoat

[JOrigin:AngorainAsia.

OColour:White



Oltiskeptforwoo/hair(mohair)production.
Oltsvulnerabletointernalparasites Frenchalpine.Pigs
Characteristics:
[JTheyaresparselyhairedandthereforecannotwithstandcold.
[Pigswallowwhenitishotduetoabsenceofsweatglands.
OTheybreathefastwhenitishot.
[JTheyhavebristlesinsteadofhair.

Breeds

LargeWhite
[JOrigin:Britain
[]_Keptforbaconandporkproduction.
[JLong,largeandwhiteincolour.
[JEarsstraightanderect.
[[Hasdishedfaceandsnout.
[JMostprolificandwithgoodmotheringability.

[Fairlyhardy. Landrace

[|Origin:Denmark

OWhiteandlongerthanlargewhite. [JEarsdrooping.
[JGoodforbaconproduction.

OVeryprolificwithgoodmotheringability. [JRequireshighlevelofmanagement.

WessexSaddle
[IBackOrigin:England
[JColour:Blackwithwhiteforelegsandshoulders.
[Straightsnoutanddroopingears._ [JGoodforbaconandpork.
[JGoodforkeepingoutdoors.
[JExcellentmotheringinstincts.
Otherpigbreedsinclude:
[IBerkshire,
[Middle-white
ODurocjerseypig.
Pigscanbecrossedtoobtainhybridsorcrosses.

AdvantagesofCrosses
OIncreasedlittersize.
(JEarlymaturing.
[_Increaseinbodylength.
[0_Highproportionofleanmeattofat.

PoultryBreeds
Therearethreetypesofchickenbreeds:



[Thelightbreedskeptforeggproduction.
OJTheheavybreedskeptformeatproduction.
[Dualpurposebreeds-keptforbotheggsandmeatproduction.

CharacteristicsofLightBreeds
[INevergobroodyhencepoorsitters.
[lExcellentlayers(over220eggsperyear).
[JPoormeatproducers(henscanattain2kg;cocks3kgs)
[OVerynervousandexhibithighdegreeofcannibalism.
[JHen'scombislargeandbentoveroneeyeandcock'scombislargewith5-6 serrations.
Examples:
[Leghorns,
[JAnconas,
[]Silkies, [JMinorcas.

CharacteristicsofHeavyBreeds
[JCanlayfeweggsandprovidegoodmeatasbroilers.
[JCangobroody.

[JHeavierandbiggerinsize.
[JGrowfast. Examples:
[JLightSussex,
[ICornishDark [JWhite.

CharacteristicsofDual-PurposeBreeds
[1Gobroody.
[I[Havegoodmeat.
[IDiseaseresistant(donotrequirehighstandardofmanagement).
[JRarelyexhibitcannibalism. Examples:RhodelslandRed.
Hybrids
[JThesearedevelopedbycrossingtwodifferentbreeds.
(JTheyaresuperiorinperformance.
[JCanattain2kgin56daysforbroilersandlayover200eggsperyearforlayers.
Examples:
[IShavers,
[JThombers [Jlsabrown.

Rabbits
Kindlingyoungoneofarabbit
Doematurefemalerabbit

Buckmaturemalerabbit

Theydowellinnearlyalltheenvironmentalconditions

Theylowfoodandspacerequirement.

Keptforthefollowingreasons: [JToprovidemeat,fur,hairorwool.
[JToprovideskinforleather.
[(JToprovidemanureformaintainingsoilfertility.
[JAspetanimals.



[Usedforresearchpurposes. Breeds

NCalifornianwhite:white,veryprolificblackears,paws, tail,noseandfeet).

ONewZealandwhite/Kenyawhite:(whitewithpinkeyes-goodformeat).Weighs
4-5.0kgsatmaturity.

OFlemishgiant(darkgrey-goodformeat).

DANngorarabbit(white, keptforwoolproduction).

NChinchillah(greyish,keptforitsfurandmeatproduction).

0 Earlops(whitewithdroopyears).

nKenyawhite(white,smallestofbreeds).

NEarlopshasdroppingearsandwhiteincolor.

Camels
Keptinaridandsemiaridareasfor;
JAnimalpower-Transportation,
JRacing,
OToprovidemilk(9lperdayperlactationof300days)milkcontain4%butterfat,meat
andwool.
[JProductionofhidesforthetextileindustry Therearetwospeciesofcamels.

Dromedary(Camelusdromedarius)

(Origin:ArabiaandSyria [JAresinglehumped,havelightbody
[JGoodforracingandrapidtransport.

Bacterian(Camelusbacterianus)

OOrigin:CentralAsia
[(Hasdoublehumps,heavierandhasshorterlegs.
Jlitssmallerthandromedary

[JCanliveincoldregionshenceitsthickandlongcoat/furactsasinsulation. [JYields5-
12kgoffurpershearingseason [JCapableofsheddingthecoatduringspring.

Donkey
Keptfor
Provisionofanimalpoweri.ecarryingofloads,pullingofcartsandploughs.

Termsusedtodescribelivestockindifferentage,sexanduse.

Livestock Adult| Rep Young| Users)
lacementStock
Species [Male Femal¢ Male Female One

Dairy-milk Beef-

Cattle Bull Cow Bullock Heifer Calf meat

Mutton- t
Sheep Ram Ewe Ram Hogget Lamb Wléolos?wergg?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
Rabbitg Buck Doe Buck Doe Ki Meat
ndling
Camel Bull Cow Bull Heifer Calf Pack,trainedfor
riding,racingmilk,
meat,fur

AgriculturalEconomicsl
(BasicConceptsandFarmRecords)

Introduction

[JEconomicsisthestudyofhowmanandsocietychoosestoallocatescarce
prod
uctiveresourcestoproducevariouscommodities,overtime,anddistributethem
amongvariousconsumersinsociety.
JIt'salsoanappliedsciencethataimsatmaximizingoutputwhileminimizingcosts,by
combiningthelimitedsuppliesofland,capital,labourandmanagementtoproduce
goodsandservicesforusebythesocietyoveraperiodoftime.
[ltattemptstoexplainhowmancanbestusethelimitedresourcestoproducegoods

andserviceswhichsatisfieshisneedswithminimumwastageorlossofthese
resources
Example;
[Ifood,
[clothing
[Ishelter
JAgriculturaleconomicsisthereforedefinedasasciencethataimsatmaximizing
outputwhileminimizingcostsbycombiningthelimitedsuppliesofgoodsand
servicesforusebythesocietyoveracertainperiodoftime.
[[Theseare;
] land,
[capital,
[Jlabour
[I[management

BasiceconomicPrinciples Scarcity

[JEconomicscarcitymeansresourcesarelimitedinsupplyrelativetodemand.
(Thisprincipleimpliesthatthereisnotimethatmancanhaveenoughresourcesto
satisfyallhisneedordesires

Choice/Preference
JHumanwantsaremanyandvariedandmeansofsatisfyingthemarelimited.
OTherefore,manhastomakeachoiceamongthealternativesinordertousethe

resourcesavailable. [[Mandoesthisbysatisfyingthemostpressingneedsfirst. ]

Thisiscalledscaleofpreference. OpportunityCost



[JOpportunitycostistherevenueforgonefromthebestalternative.
[ Itexistsonlywheretherearealternatives.
[JWheretherearenoalternativestheopportunitycostisequaltozero.

[IOpportunitycosthelpsindecisionmaking. FarmRecords

[JFarmrecordsaredocumentskeptinthefarm
(JTheyshowfarmactivitiescarriedoutoveralongperiodoftime
(JOrinformationkeptinthefarminwrittenform,aboutthefarmandallactivitiesinit.

UsesofFarmRecords
[JShowthehistoryofthefarm
JShowwhetherthefarmismakingaprofitorloss.
[IShowalltheassetsandliabilitiesofthefarmwhichcanbeusedtovaluethefarm.
[[Helpinsupportinginsuranceclaimsondeath,theft,fireorlossoffarmassets.
[[Helpintaxassessmenttoavoidovertaxation.
JUsedasaguideinplanningandbudgeting.
[JHelpstodetectlossesortheftinthefarm.
[Makeiteasytoshareprofitsorlossesinpartnerships.
[JHelpinsettlingdisputesamongheirstoestateifthefarmerdieswithoutawill.
[JProvidelabourinformationonterminalbenefitsforaworker.

TypeofFarmRecords
NProductionRecords-Showthetotalyieldandyieldperunitofeachenterprise.

OinventoryRecords-Arecordofallpermanentandconsumablegoodsinthefarm.

ConsumableGoodsinventory

DagCommodity QuantjtDate Issuedto Quantity balallce
ltem Stock

OFieldOperationRecords-Showindetailsallfieldpracticescarriedouttogether
withtheinputusedforallthecropenterprises.
NBreedingRecords-
[JShowallthebreedingactivitiesinthefarm.
[JFromtheserecordsitispossibletoselecttheprolificanimalsandcullthe
infertileones.
OFeedingRecords-Arecordofthetypesoffeedsusedinthefarmandtheir quantities.
OHealthRecords-
(Iindicatesthehealthconditionsoftheanimalsinthefarm.
Fromtheserecordsitispossibleto:

Selectandcullanimalsonhealthgrounds.
[IKnowthecourseofactiontobetakenintheeventofadiseaseandmaintenance
ofgoodhealth.
OKnowtheprevalentdiseases.
[JCalculatethecostoftreatment.

OMarketingRecordsshowcommoditiessold,quantitiesandvalueofallthesales.



LabourRecords-showlabourutilizationandlabourcosts.

SoilFertilityll

(InorganicFertilizers)

Introduction
[JPlantnutrientsoccurinthesoilinformofsolublesubstances.Othersoccurintheatm
OThesesubstancesaretakeninbytheplantsindifferentquantitiesdependingontheir

rolesintheplanttissues. EssentialElements
[JThesearenutrientsneededbyplantsforvarioususes.
[JTheyaredividedintotwobroadcategoriesnamely: [[Macronutrients
[Imicronutrients.

Macro-nutrients
OThesearealsoreferredtoasmajornutrients.
OTheyarerequiredbytheplantinlargequantities.

Theyinclude;

[Jcarbon,
Jhydrogen,
[loxygen,
(nitrogen,
[Jphophorus,
(Jpotassium,
(sulphur,

[Ocalcium []
magnesium.

[ONitrogen,phosphorusandpotassiumarereferredtoasfertilizerelements,
OCalcium,magnesiumandsulphur,arereferredtoaslimingelements.

RoleofMacronutrientsinPlants
Nitrogen(NOs; NH4+*) Sources:

[Artificialfertilizers

(JOrganicmatter

JAtmosphericfixationbylightning [INitrogenfixingbacteria.
RoleofNitrogeninPlants

[JVegetativegrowth
OChlorophyllformation [JBuildupofprotoplasm.



Olmprovesleafqualityinleafycropssuchasteaandcabbages.
DeficiencySymptoms

OYellowingoftheleaves/chlorosis.

OStuntedgrowth.

[JPrematureripening.

[JPrematuresheddingoftheleaves.

[Lightseeds.
EffectofExcessNitrogen

[JScorchingoftheleaves.

[IDelayedmaturity.

LossofNitrogenFromtheSaoil:

[]Soilerosion.

[JLeaching.
[Volatilization.
[JCropremoval.
JUsedbymicroorganisms.

Phosphorus(H,P0,,HPO?*,P,0s)
Sources:
[JOrganicmanures
[ICommercialfertilizers
[JPhosphaterocks

RoleofPhosphorus
[JEncouragesfastgrowthoftheroots.
Olmprovesthequalityoftheplant.
[JHastensmaturityofthecrops.
[Influencescelldivision.
[IStimulatesnoduleformationinlegumes.

Deficiencysymptoms [JGrowthoftheplantisslow.
[] Maturityisdelayed.
[lLeavesbecomegrey,purpleincolour.
OYieldofgrains,fruitsandseedislowered. LossofPhosphorusFromtheSoil

[]Soilerosion.

[JLeaching

[JCropremoval
OJFixationbyironandaluminiumoxide.

Potasium(K*,K,O) Sources;
[JCropresidueandorganicmanures.
[JCommercialfertilizers
[JPotassiumbearingmineralse.qg.feldsparandmica. RoleofPotassiuminPlants
[Increasesplantvigouranddiseaseresistance. [JIncreasesthesizeofgrainsandseeds.



[JReducestheill-effectsduetoexcessnitrogen.
[Preventstoorapidmaturationduetophosphorus.

DeficiencySymptoms
[JPlantshaveshortjointsandpoorgrowth. [JPlantslodgebeforematuring.
[JLeavesdevelopaburntappearanceonthemargin.
[Leavesatthelowerendoftheplantbecomemottled,spottedorstreaked.
OJlnmaize,grainsandgrassesfiringstartsatthetipoftheleafandproceedsfromthe

edgeusuallyleavingthemidribgreen.

LossofPotassiumFromtheSoil

[JCropremoval.
[JLeaching.
[]Soilerosion.

OFixationinthesoil. Calcium(Ca?+)

Source:
[JCropresiduesandorganicmanures.

[NCommercialfertilizers. [Jweatheringofsoilminerals.
NAgriculturallimesforexampledolomite,limestone.

RoleofCalciuminPlants
Olmprovesthevigourandstiffnessofstraw.
[ONeutralizesthepoisonoussecretionsoftheplants.
[JHelpsingrainandseedformation.
Olmprovesthesoilstructure.
[JPromotesbacterialactivityinthesoil.
OCorrectsthesoilacidity. Deficiencysymptoms
[JYoungleavesremainclosed.
[JTherearelightgreenbandsalongthemarginsoftheleaves.
[JLeavesintheterminalbudbecomehookedinappearancethereisadie-—backatthe

tipandalongthemargins. LossofCalcium
[JCropremoval

[JLeaching
OSoilerosion Magnesium(Mg2+)

Sources:
[ICropresiduesandorganicmanures
[ICommercialfertilizers
[OWeatheringofsoilminerals. [JAgriculturallimes.
RoleofMagnesiuminPlants
[JFormspartofchlorophyll.
[JPromotesthegrowthofthesoilbacteriaandenhancesthenitrogenfixingpowerof
thelegumes.
JActivatestheproductionandtransportofcarbohydratesandproteinsinthegrowing
plant.



Deficiencysymptoms
JLossingreencolourwhichstartsfromthebottomleavesandgraduallymoves
upwards.
OTheveinsremaingreen.
[JLeavescurveupwardsalongthemargins.
[JStalksbecomeweakandtheplantdevelopslongbranchedroots.

OTheleavesbecomestreaked. Sulphur(50,%,50,)

Sources:
[JCommercialfertilizers.
(JSoilmineralcontainingsulphides
JAtmosphericsulphurfromindustries.
[JRainwater

RoleofSulphurinPlants
[JFormationandactivationofcoenzyme-A.
[JSulphurisaconstituentofaminoacids.
OInfluenceplantphysiologicalprocesses.

DeficiencySymptoms
OSmallplants/stuntedgrowth.
[JPoornodulationinlegumes.
[Lightgreentoyellowishleaves/chlorosis.
[Delayedmaturity. Micro-nutrients
[JAlsoreferredtoastraceorminornutrients.
[JTheyarerequiredinsmallguantities/traces.
[JTheyareessentialforpropergrowthanddevelopmentofplants.

Theyinclude;

[Jlron,

[0 Manganese,

OCopper,

[Boron,

[JMolybdenum [JChlorine.

RoleofMicronutrientsandTheirDeficiencySymptoms
[1Copper

[JRoleinoxidation-reductionreactions.
[JRespirationandutilizationofiron [JDeficiencysymptoms-

yellowingofyoungleaves.
[Jlron

[JSynthesisofproteins.
OTakespartinoxidation-—~reductionreactions.

[|Deficiencysymptoms-leafchlorosis

[IMolybdenum
[ONitrogentransformationinplants.



[JMetabolizationofnitratestoaminoacidsandproteins [|Deficiencysymptoms-
leafcurlandscathing.
OManganese-Sameasmolybdenum.
[]Zinc
[JFormationofgrowthhormone.
[JReproductionprocess
[Deficiencysymptoms-whitebudformation.
[IBoron-

[JAbsorptionofwater.
[JTranslocationofsugar

InorganicFertilizers
OThesearechemicallyproducedsubstancesaddedtothesoiltoimprovefertility.
ClassificationAccordingto:

[INutrientscontained
OStraight-containonlyoneprimarymacronutrient.lenitrogen,
phosphorous,orpotassium.Fertilizersnamedbasedonthenutrients
containedin;
Nitrogenousfertilizers-theprimarymacronutrientisnitrogenieCAN,ASN,
UREAandSA(sulphateofammonia
Phosphaticfertilizerscontainphosphorusasamacronutrient.leSSP.DSP.
TSP
Potassicfertilizers-theycontainpotassiumasamacronutrientiemuriate
ofpotashkclandpotassiumsulphateorsulphateofpotashkK2504
NCompound/Mixed/Complexfertilizers-containmorethanone
macronutrient.ltcaneitherbeacompleteorincompletefertilizer

Completecompoundfertilizer-isonethatcontainsallthethreeprimary
macronutrientsie20-10-10,25-55-5,17-17-170r15-15-15

Incompletecompoundfertilizer-isonethatcontainsonlytwoofthe
primarymacronutrientsieDAP18-46-0

JTimeofapplication

Someappliedwhenplanting.

[ Topdressingaftercropemergence [JEffectsonthesoilpH.
[Acidicfertilizers.

[INeutralfertilizers.
[IBasicfertilizers.

PropertiesandldentificationofFertilizers
Fertilizershaveuniquepropertiesthataidintheiridentification.

NitrogenousFertilizers Characteristics
OHighlysolubleinsoilwater.
[OHighlymobileinthesoilhenceitisappliedasatopdress.



[JEasilyleachedbecauseofthehighsolubilityhencedoesnothaveresidualeffecton
thesoil.

[JHaveshortresidualeffectthereforeappliedfrequently.

0

[JHasscorchingeffectonyoungcropsduringwetseasons.

[JEasytovolatilizeduringhotseason.

OTheyhaveatendencytocakeundermoistconditions.

OTheyarehygroscopic(theyabsorbmoisturehenceformcakeshenceshouldbe
storedindryconditions.

Examples:

[JSulphateofAmmonia(NH,;)250,-
Physicalappearance: [Jwhitecrystals,
(Hasacidiceffect, [JContains20%N.

OJAmmoniumSulphateNitrate[(NH;),SO,+NH,NOs]
[JColour:granuleswhichappearyelloworange,
[lessacidic,

[Jcontains26%N.

[JCalciumAmmoniumNitrate(CAN)
[Colour:greyishgranules,

[Jneutralinnature, [Jcontains21%N.

[JUrea
OColour:smallwhitishgranules
[Easilyleachedorvolatilized, [Jcontains45-46%N.

PhosphateFertilizers

[JHaslowsolubilityandimmaobile.

[INon-scorching.

[Hasahighresidualeffecthencebenefitthenextseason'scrop.

[JEasytostorebecausetheyarenothygroscopic.

Examples;

[]Singlesuper-phosphate
JAppearance:whitish,creamywhitegranules,
[contains20-21%P,0s

[IDoublesuper-phosphate [JContains40-42%P,0s [JTriplesuper-

phosphate [JContain44-48%P205

[JAppearance:darkgreyishgranules,
[JAppearance:smallgreyishgranules,
PotassicFertilizers
Characteristics:
[JHasmoderatescorchingeffect.
[IModeratelysolubleinwater.
[IMostKenyansoilshavesufficientpotassium.
Examples;



[JMuriateofPotash(KClI)
[JContain60-62%K,0
(Slightlyhygroscopic. [JAppearanceamorphouswhite.

[ISulphateofPotash(50%K,0)

CompoundorMixedFertilizers

OThesearefertilizerswhichsupply2ormoreofthemacronutrients.Ntrientcontentis
expressedintwoways

[Fertilizergrade:indicatingaguaranteeofminimumcontentasapercentageof
N:P205:K20iel4-46-0

[Fertilizerratio-wheretherelativepercentageisexpressedasaratioofNPKpresent.
le10-20-0asl:2:0

Examplesofcompoundfertilisers; [[MonoammoniumphosphateMAP.
Moderatelyacidic.Containsbothnitrogenandphosphorus.Appliedduring
planting.

[IDi-ammoniumphosphateDAP
Moderatelyacidic.Containsbothnitrogenandphosphorus.Appliedduring
planting.Gradeis18-46-0

ONitrophos-20:20:0,-Moderatelyacidic.Containsbothnitrogenand
phosphorus.Appliedduringplanting.

Advantagesofapplicationofcompoundfertilizers
[JSavestimeandmoney.
[OMixturegivesimprovedstoragepropertiesandbetterhandling.

Disadvantagesofcompoundfertilizersapplication
[JExpensive.

[JWasteful.
OMixingmaynotbethorough.
Oincompatibilityoftheindividualfertilizers.

Methodsoffertilizerapplication

OBroadcasting-randomscatteringofthefertilizersontheground.Forpotassicand
nitrogenousfertilizers.ltsdonewhenthesoilismoist.Shallowlydigthefertilizerinto
thesoiltopreventvolatilization.

OPlacementmethod-applicationoffertilizersintheplantingholesordrills.
Thoroughlymixthefertilizerwiththesoilbeforeseedplacement.ldealforphosphati
c fertilizers.

NSidedressing-fertilizerisplacedatthesideoftheplantwithintherootzone,in
bandsorspot-rings.ldealfornitrogenousfertilizers.ltsachievedthroughring
applicationplacementaroundanindividualcropbeneaththecanopy)orband
application(inbetweenrowsofcropsinaband)

OFoliarspraying-speciallyformulatedfertilizersolutionappliedonthefoliagein
sprayform.Fertilizerisdirectlyabsorbedbyleaves.Preferredduringprolongeddry
seasonortopdressingcloselyspacedcropsiewheat.



ODripmethod-appliedthroughirrigationwater.ltsappliedthroughperforatedpipes
orbottles.Commonlyusedinhorticulturalcropfields.

DeterminationofFertilizerRates
Contentsoffertilizersareexpressedasfertilizergradeorfertilizeranalysis.
[JFertilizergradeindicatetheguaranteedminimumoftheactiveingredients(N,P,0s,K

20)inthemixtureoramountofeachnutrientcontainedinafertilizer.ltscalculatedby
findingoutchemicallythepercentageofeachnutrientpresentinafertilizer
Percentageofnutrient=nutrientcontent/totalweightofthefertilizer.ltsintermsof
thethreemacronutrientsNPK.10-10-10gradecontains10kgN10kgofP205and
10kgsofK20.30kgsformsactiveelementswith70kgsfillermaterial.

[Fertilizerratio-givesrelativeproportionofthethreeprimarymacronutrients.A
10:10:10hasN:P205:K20intheratioofl:1:1

OTheamountoffertilizerornutrientrequiredperunitarea-itdependsontheamountof
nutrientsneededandfertilizergrade.

[ Itisexpressedasapercentageonaweighttoweightbasisorpercentagebyweight

Examplel0:20:0meansforeverylOkgofthemixturetherearelOkgofnitrogen,20kgof

P.Osand0kgofK;O0.

Amountoffertilizerappliedinthefieldisdeterminedbytheamountofplantnutrients
available.

Example

Afarmerwasaskedtoapplyfertilizersasfollows:

[060kg/hanitrogen(topdressing) []60kg/haP,Os(inplantinghole).

[060kg/hak:0.
Howmuchsulphateofammonia(20%)wouldberequiredperhectare?
Howmuchdoublesuper-phosphate(40%)P.Oswouldberequiredperhectare?
Howmuchmuriateofpotash(50%K.0)wouldberequiredperhectare?
Answer/Solution

[OSulphateofammonia(SA)whichgives60kg/haN

=60
20x100=300kgSA
[JDoublesuperphosphate(40%P.0s)whichgives60kg/haP,0s

60 150kgDSP
=40x100=
[JMuriateofpotash(60%K,0)whichgives60kg/hK,O

=60x100=100kgmuriateofpotash
60 Example
Afarmerwasaskedtoapplyfertilizersasfollows:
[J200kg/haofDSP(40%P,0s
0150kg/haofmuriateofpotash(60%K;0)
[J150kg/haofsulphateofammonia(20%N)
HowmuchP,Osdidthefarmerapplyperacre?



HowmuchK,Odidthefarmerapplyperhectare?
HowmuchNdidthefarmerapplyperhectare?

Solution/Answer
[P.Osappliedperhectarefrom200kgofDSP

40
=100x200=80kg/haP,0s

[OK.Osappliedperhectarefrom150kgofmuriateofpotash
60
=100x150=90kg/hak,0
ONappliedperhectarefrom150kg/hasulphateofammonia
20
=100x150=30kg/haN

Carboncycle

Carboncyclereferstoaseriesofchangeswhich,carbonundergoesintheatmosphere,
watersoilandleavingorganisms.

Occursinformofcarbondioxideandforms0.03%byvolume.Plantsacquirecarboninform
ofcarbondioxide.

Waysinwhichcarbonisremovedfromtheatmosphere

i) Photosynthesis-carbondioxidecombineswithwaterinpresenceofsunlightto
formcarbohydratesingreenplants.Oxygenisgivenoutasabyproduct

i) 6CO2+6H20............... C6H1206+602

iii) Itdissolvesinrainwaterformingcarbonicacidthatgetsintothesoilleadingto
weathering.

Waysinwhichcarbonisreturnedintotheatmosphere

i) Respiration-carbondioxideisgivenoffduringaerobicrespirationinlivingcells ii)
Combustion-burningofcarboncontainingmaterialreleasescarbondioxideinto
theatmosphere.

iii) Decomposition-whenplantsandanimalsdecay
Importanceofthecarboncycle
[IMaintainsthevolumeofcarbondioxideintheatmosphere
[JEnsuresconstantsupplyofcarbondioxideforplantuser
[JEnsuresbalancebetweencarbondioxideandoxygentopreventthebuildupofcarbon
dioxidetoatoxiclevel.
Nitrogencycle
Referstoaseriesofchangeswhichnitrogenundergoesbetweentheatmosphere,water,so
il
andlivingorganisms.Nitrogenoccursnaturallyinformofnitrogenforming78%byvolume.
Waysinwhichnitrogenisremovedfromtheatmosphere



i) Nitrogenfixationbylighting-itinvolvesnitrogencombiningwithoxygentoform
nitricoxide.Theoxideisoxidizedtonitrogendioxidethatdissolvesformingnitric

acid
N2+02-------- 2NO
NO+02-------- NO?2

NO2+H20------- H2NO2+H2NO3

Nitricacidionizestoformnitrateionsreadilyavailabletoplants. ii)
Nitrogenfixationbynitrogenfixingbacteria

Itinvolvesbothsymbioticandnonsymbioticnitrogenfixation.

Symbioticnitrogenfixationinvolvesrhizobiumbacteriainrootnodulesof
leguminousplants

Non-symbiotic-involvesfixationbyfreelivingbacteriafoundinthesoilie
azotobacterandclostridium

iii) Nitrification-theprocessbywhichammoniumcompoundsareconvertedinto
nitratesandnitritesbynitrobacterandnitrosomonasbacteria.

iv)  TheHarber-Boschprocessisaprocessthatresultsinformationofammonia
N2+3H2......... 2NH3
AmoniaformedisusedtoprepareSAandCAN
Waysinwhichnitrogenisreturnedintotheatmosphere
i)Denitrification
Istheconversionofnitratesintoammoniagasandammoniumionsthatescapesinto
theatmosphere.itscommoninwaterloggedandcompactedareas.
ii)Combustion

Somenitrogeneouscompoundsareconvertedintoammoniaandnitrogenoxidew
hen vegetationisburned. iii)Volatilization

Someammoniumcompoundssublimeformingammoniagasthatescapesintothe
atmosphere.

Importanceofnitrogencycle

i.  Ensuresavailabilityofnitrogeneouscompoundsinthesoilforplantuse
ii. Ensuressurvivalofanaerobicmicroorganismsieclostridium.

SoilSampling
[JReferstotheprocessofobtainingofsmallquantityofsoilfromthefieldtobea

representativeinallaspectsoftheentirefarm.ltsdonetotestforsoilnutrientsand
soilPH.ltalsogivesinformationaboutsoilstatus.

SoilSamplingProcedures

Itvariesbasedonthelocalsituations.
[IClearthevegetationoverthesite.
[IDigoutsoilatdepthsofl5-25cmforcroplandand5cmforpastureland.



[JPlacethedugoutsoil(usingsoilauger)inacleancontainer.
[JRepeattheprocedurein15-20spots
[OMixthoroughlythesoilinthecontainer.
[JTakeasampleandsendittoNationalAgriculturalLaboratoryforanalysis.
OThecontainercarryingthesub-sampleorcompositesampleshouldbeproperly

labeledasfollows:

[INameofthefarmer,

[JLocation,

[IDistrict

[JAddressofthefarmer.

[JFieldnumber

(Dateofsampling

SitestoAvoid-thisareasgivemisleadinginformation

[I[Deadfurrows,ditches.

[ISwamps

[INearmanureheaps.

[JRecentlyfertilizedfields

[OAnthills.

JUnderbigtrees.

[INearfencelinesorfootpaths.

[JDonotputthemincontainerswhicharecontaminatedwithfertilizersorother
chemicalcontainers.

MethodsOfSoilSampling:
Zigzagmethod-locationsfortakingsoilsamplesarearrangedinazigzagway.
[JTraversemethod-determinethefourcornersofafieldandtakesamplesdiagonally

SoilTesting
JIt'stheprocessofanalyzingsoilsamplestodeterminetheabilitytosupplythe

essentialelementsortheanalyzingofthesoilsampletodeterminecertainqualitieso
f thesoil.

ImportanceofSoiltesting:
OTodeterminethevalueofthesoilhencedeterminethecroptogrow.
OTodeterminethenutrientcontenthencefindoutthetypeandamountoffertilizerto

apply.
[(JTodeterminewhetheritisnecessarytomodifythesoilpHforacrop.
[(Helpstodiagnosethecauseoflowcropyields.

SoilPH
Referstothepotentialhydrogenorhydrogenionsconcentrationinasoilsolution.It’sa
measureoftheacidity(H*)oralkalinity(OH-)ofthesoilsolution.It’sthenegativeofthe
logarithmtobaselOofthehydrogenionconcentration.PH=-log[H*]For[H*]=10°PHis6.
HowSoilpHaffectsCropProduction

OJInfluencesthephysicalandchemicalpropertiesofthesoil.
[JAffectstheavailabilityofnutrients.



[Jinfluencestheincidencesofsoilbornediseases.
[IDeterminethetypeofcroptobegrownatagivenarea. MethodsofpHTesting

[JUniversalindicatorsolution(colourindicatordyes)-it’sacommonlyused
method

OpHmeter-onlyusedinresearchinstitutes,colleges,universitiesandsome
collegetraininginstitutes.

ProceduresofdeterminingsoilPHusingcolourindicator
i.BDHuniversalindicatormethod

(JPlacesmallquantityofsoilonaporcelainplateandaddl-2cm3oftheindicator

[JWashthesoilwiththeindicatorandallowtheindicatortodrainawayintoaclean
partoftheporcelain.

[JObservethecolourofthesolutionagainstthePHcolourchart.

[JEstimatetheacidityoralkalinityofthesolution.

ii.Soiltestwithuniversalindicatorpapers
[JAddasmallamountofsoilsampletocm3of25boileddistilledwater
[JShakethemixturethoroughlyanddeepapieceofthePHpaper.

[JCheckthecolourofthePHpaperagainstthecolourcharttofindoutthePHvalue.

iii.Fieldtestusingprintedcolourstandards

(Fillthetesttubeswithbariumsulphatetoa3cmdepth(forfinesoilusemore
bariumsulphatelessforcoursesoils)toensureflocculationandprecipitationof
colloidalclay,

[JAddsoiltoadepthof55cmineachtesttube
JAddboileddistilledwateruptotheuppermark

[JAdd8dropsofBDHsoilindicatortooneofthetesttubeandleavetheothers without
[IShakethetesttubeforoneminuteandallowittosettle

JHoldthetesttubessidebysideandviewthecolouronthechartthroughtheblank
tubes.

(Slidethechartalonguntiltheprintedcolourviewedthroughtheblanktube
matchesthecolourofsuspensioncontainingindicator
NBredcolourindicateacidicwhileblueindicatealkalineorbasic

iv.Usingcommercialsoiltestingkit



[JAdddistilledwatertoasmallsoilsampletomakesoilsolution
[JAddafewdropsofcolourindicator
[JComparethecolourofthesoilsolutiontothatonthechart

ThePHscale
It’'sascaleusedtoestimatethedegreeofacidityoralkalinityofasolution.

ltrunsfrom1-14.PH7representsneutral.PHvaluebelow7indicatesacidic
conditionwhileabove7alkalineconditions.SoilPHinfluencesavailabilityofvarious
nutrientsinthesoil.
Mostnutrientsarereadilyavailableatneutrality.Phosphates(6-57-5)
AtPH8.5-potassium,manganese,boron,ironandzincareunavailable
LowPH-lowersavailabilityofphosphorous

HowsoilPHaffectscropproduction

OInfluencesthephysicalandchemicalpropertiesofthesoil
JAffectsavailabilityofnutrients
(Influencesincidencesofsoilbornediseases
[Determinethetypeofcroptobegrownatagivenarea
ImportanceofsoilPHtocrops
[itdeterminepresenceorabsenceofnutrients

Oltcontrolstheactivitiesofsoilmicroorganism-lowPHinhibitssoilmicroorganism
activityienitrogenfixationhencelownutrientlevels.OptimumPHformicrobial
activityis5.5-7.8

JSoilPHmaydeterminethesurvivalofpestsienematodesseriouslydamageplantsin
acidicsoils.LowPHlowersplantresistancetopests

[IDeterminesthetypeofcroptobegrown-differentcropsspeciesreactdifferentlyto
soilPH.barleyisaffectedbylowPH.TeadoswellatliowPHoatsdoeswellatboth
lowandhighPH.

Importanceofsoiltesting
[JTodeterminethenutrientcontenthencefindoutthetypeoffertilizertoapply

[JTodeterminewhetheritisnecessarytomodifythesoilPHforacrop

OTodeterminethevalueofthesoilhencedeterminethecroptogrow



Cropproductionli(Planting)

* Plantingistheplacementoftheplantingmaterialinthesoilforthepurposeofregenerationinordertoproduce
moreoftheplantspecies.

Typesofplantingmaterials
i)Seeds

+ Seedsareproducedbyfloweringafterpollinationandfertilization. Theycontainthepartoftheplant
thatgerminatesandsubsequentlygrowsintonewplants.

Advantagesofusingseedsasplantingmaterials.
+ Seedsareeasilytreatedagainstsoilbornepestsanddiseases.
« Theyarenotbulkythereforestorageiseasy.
« Theyareeasytohandleduringplantingmakingoperationeasy.
+ Whenplantingseeds,itiseasytousemachineslikeseedplantersanddrillers.
+ ltiseasytoapplymanuresandfertilizerstogetherwithseedsduringplanting.
« Fertilizersandmanuresapplicationcanbeeasilymechanized.

+ ltispossibletodevelopnewcropvarietiesduetocrosspollination.

Disadvantagesofusingseedsasplantingmaterials.
+ Someseedshavelongdormancyandtheymayneedspecialtreatmentinordertogerminate.

« Plantsraisedfromseedshavevariationsfromthemotherplantduetocrosspollination, Thismay
introduceundesirablecharacteristics.

« Soilbornepestsmaydamageseedsifleftforsometimeinthesoilbeforerainfalls. [

Someseedsmayloseviabilityifstoredforalongtime.Thisleadstogapsinthefarm.

ii)Vegetativematerials.

(JTheseareplantpartswhichhavetheabilitytoproduceroots,theygrowanddevelopintonewplants.
(JTheyincludeleaves,roots,orstems.Theyareusedalongastheyarecapableofrooting.

Advantagesofusingvegetativematerialsforplanting.
« Cropsoriginatingfromvegetativematerialsmaturesfasterthanthosefromseeds.

« Thecropsshowsuniformityinsuchqualitiesasdiseaseresistance,seedsize,colour,keepingor
storingqualityandchemicalcomposition.

« ltispossibletoproducemanyvarietiesofcompatiblecropsonthesamerootstock.



Useofthevegetativematerialsiseasierandfaster,especiallywhereseedsshowprolongeddormanc
y.

Theresultingplanthasdesiredshapeandsizeforeaseofharvestingandspraying.

Itfacilitatesthepropagationofcropswhichareseedlessorthosethatproduceseedswhicharenot
viableorhavealongdormancyperiod.Suchcropsincludesugar-cane,bananas,Napiergrassand
others.

Disadvantages.

i)

iii)

Vegetativepropagationdoesnotresultinnewcropvarieties.
Keepingthematerialsfreeofdiseasesisdifficult.
Materialscannotbestoredforlong.

Thematerialsarebulkyandthereforedifficulttostoreandtransport.

Plantpartsusedforvegetativepropagation.

Bulbils.

e Thesearetinysisalplantsproducedintheinflorescencealmostattheendoftheplantgrowth
cycle.

*  Theyresemblethemotherplantexceptthattheyaresmallerinsize.
* Theyareproducedbythebranchesofthesisalpole.

*  Whenmanuretheymaturetheydeveloprudimentaryrootsandfallofftothegroundjustbelowth
e pole.

* Theyarethencollectedandraisedinthenurseriesbeforetheyaretransplantedt\othemainfield.

. Onesisalpolemayproduceasmanyas3,000bulbils. Theyareusuallyl0Ocmlong.Theymakegoodplanting
materialsandarebetterthansuckers

Splits

* Theseareplantletsdividedfromtheexistingmotherplantwithcompletewithcompleteleaves
androotingsystem.

¢ Theyareusedtopropagatemostpasturegrassesandpyrethrum.

¢ Pyrethrumsplitsareraisedfirstinnurseryandthentransplantedtothefield.
Crownsandslips

* Thesearematerialsusedtopropagatepineapples

* Crownsarebornontopofthefruitsandarebrokenoffandpreparedforplanting.

* Theyaremorepreferredtosuckersbecausetheygiveuniformgrowthandtaketwoyearstoreach
maturity.

* Slipsarebornetothebaseofthepineapplefruits.



Vi)

¢ Theyarecutandpreparedforplantings.
¢ Theirgrowthrateisfasterthanforcrownsgivingaverageuniformity.
¢ Theytake22monthsfromplantingtomaturity.

. Crownsandslipsareplantedinthenurseriesfirstbeforetransplantingtothemainseedbed.

Suckers

OThesearesmallplantsthatgrowfromthebaseofthemainstem.
OTheyhaveadventitiousrootswhichgrowquicklywhenplantedtoformanewplant.
* Theyareusedtopropagatebananas,sisal,andpineapples.

OWhenplanted,suckersgiveunevengrowthleadingtomaturityatdifferenttimes.Theyshouldbe
plantedwhentheyareyoung.

Tubers
OTheseareundergroundfoodstorageorganswhichareshortandthick.

OTheyareusedasvegetativepropagationmaterialsbecausetheysproutandproducerootsfor
growth.

[JTherearemainlytwotypesoftubers,thestemandroottubers.
[JRoottubersdevelopfromthethickeningoftheadventitiousroots.
[JRoottubersarenotcommonlyusedforpropagationsincetheyproduceweakstems.
[JAgoodexampleofaroottuberisthesweetpotato.

[JOntheotherhandstemtubershavesomeauxiliarybudswhicharesometimesreferredtoas‘eyes’.

[JTheseeyessprouttoproducestemswhichgrowintoplants.Stemtubersarethereforeswollen
stemswithscalesleaves.

JAgoodexampleofastemtuberisirishpotato.

Vines.
[JThesearesoftwoodcuttingswhichproducerootseasilyuponplantingtogiverisetonewplants.
[JTheyarecutfromthemotherplantsandplanteddirectlyintothefield.
[Softwoodcuttings(vines)aretakenfromrapidlygrowingshoots.

¢ Thesoftupperpartsoftheshootsarepreferred.

«  Whenpreparingthecuttings,someleavesandnodesareincluded.

[JRootsareproducedfromthenodes.



vii)

Cuttingsandsetts

(o]

Cuttingsareportionofplantspartswhicharecutandthenplanted. o
Theymaybefromstems,rootsorleaves. o
Astemcuttingmusthaveabudwhichdevelopsintoshoot. o
Therootcuttingmusthaveaneye.Cuttingmusthaveaneye. o
Cuttingsmustproduceleavesassoonaspossiblesothattheycanstartmakingtheirownfood. o
Sometimescuttingsareinducedtoproducerootsbyuseofrootinghormones. o
Oncethecuttingshavedevelopedroots,theygiverisetonewplants.

Insomecrops,thecuttingsarebigenoughtobeplanteddirectlytothemainseedbedwhereas
therearesomeplantswhosecuttingsarefirstraisedinspecialnurseriesbeforetheyare
transplantedtotheseedbed.

ThecuttingsofNapiergrassandsugar-caneareplanteddirectlyontheseedbedbutthoseoftea;
havetoberaisedinspecialnurserybeforetheyaretransferredtotheseedbed.

Examplesofcropswhicharepropagatedbyuseofstemcuttingsinclude:tea,cassava,andsugar
-caneandNapiergrass.

Thestemcuttingsusedtopropagatesugar-caneareknownas’‘setts’.Settsarestemcuttings
whichhave3-5nodesareusually30-45cmlong.

Factorsaffectingrootingofcuttings.

[0 Temperature:forthecuttingstoproducerootswarmtemperaturesarerequiredaroundthe
rootzonewhilecooltemperaturesareimportantfortheaerialpartofthecuttings.Formost
speciesoptimumdayandlighttemperaturesforrootingare22-27°cand15-
21°crespectively.

a)Relativehumidity:Properrootingofcuttingsrequireshighhumiditywhichlowerthe
transpirationrate.ltalsoincreasesandmaintainsleafturgidityallthetime.Assuch,cuttings
shouldberootedingreenhousesorundershadyconditions,whererelativehumiditycanbe
regulated.Sometimesthepropagationareacanbesprayedwithwatertokeepitmoist.

b)Lightintensity:softwoodcuttingsneedhighintensitylighttoproduceroots.Thisisbecause
lightpromotestheproductionofrootssinceitaffectstherateofphotosynthesis.Hardwood
cuttingsdowellindarkconditionssincetheyhavehighamountofstoredcarbohydratesand
thereforerootingisexcellentindarkness.

c)Oxygensupply:plentifulsupplyofoxygenisrequiredforrootformation.Therootingmedium
usedmustthereforebecapableofallowingproperaeration.

d)Chemicaltreatment:theserootinghormoneswhichpromotetheproductionofrootsin

cuttings.ThecommononesincludelAA (Indoleaceticacid).

e)Leafarea:Softwoodscuttingsrequirealotofleavesforphotosynthesiswhilehardwood
cuttingswillproducerootsbetterwithoutleaves.



Selectionofplantingmaterials
Whenselectingmaterialsforplantingthefollowingfactorsmustbeconsidered:

» Suitabilitytotheecologicalconditions-theselectedplantingmaterialsshouldbewelladaptedtothe
soilconditions,temperaturesandamountofrainfallinthearea.Therearemanyvarietiesofmaize,for
example,whicharesuitabletodifferentecologicalconditions.Hybrid622forexampleismainlyforthe
highaltitudesareasofKenya513forthemediumaltitudesandtheKatumanicompositesforthelow
rainfallareaswhilethecoastcompositesaresuitableforthecoastalconditionseach varietywill
growwellandproducehighyieldsifgrownunderthecorrectconditions

e Purityofthematerials-plantingmaterialsshouldbepureandnotmixedwithotherofftypesthe
percentagepurityofplantingmaterialswillaffecttheseedwhilehigherseedsratesareusedforimpure
seeds.

* Germinationpercentage-Thisisameasureofthegerminationpotentialofseedsitisexpressedasa
percentageforexampleagerminationpercentageof80meansthatforeverylOseedsplanted80of
themareexpectedtogerminate.Germinationpercentagehelpstodeterminetheseedratesofcrops
lowerseedratesareusedforcropswithhighergerminationpercentagewhilehigherseedratesare
usedforthosewithlowergerminationpercentage.

* Certifiedseeds-TheseareseedswhichhavebeentestedandproventohavelO0Ogermination
potentialandfreefromdiseasesandpeststheygivehighyieldsafterthefirstplantingbutthe
subsequentyieldsdeclineifreplacedthereforeinthiscaseitisalwaysadvisabletobuynewseeds
whicharecertifiedeverytimeplantingisdone

InKenyacertifiedseedsareproducedbytheKenyaseedcompany(KSC)anddistributedbyKenya
FarmersAssociation(KFA)andotheragents.

PREPARATIONOFPLANTINGMATERIALS.

Aftertheplantingmaterialsareselectedtheyarepreparedindifferentwaysbeforetheyareplanted.
Someofthemethodsusedtoprepareplantingmaterialsincludethefollowing:

(a)Breakingtheseeddormancy.

Someseedsundergoadormancyperiodbetweenmaturityandthetimetheysprout.Thedormanc
y periodisthestage wherebyaseedcannotgerminate,thestageofinhibitedgrowthofseed.It
shouldbebrokenbeforetheseedisplanted.

Methodsofbreakingseeddormancy.
Thefollowingmethodsareusedtobreakseeddormancy:

()Mechanicalmethod:Thisisamethodwhichaimsatscratchingtheseedcoattomakeitpermeableto
water.Scarificationisdonebyrubbingsmallsizedseedsagainsthardsurfacesuchassandpaper,while
fillingornickingtheseedcoatwithaknifeisdonetolargesizedseedssuchascrotonseeds.

(iil)Heattreatment:thisinvolvestheuseofhotwaterorburningtheseedslightly.ltsoftenstheseedcoat
makingitpermeabletowaterandthusisabletogerminate.Theseedsaresoakedinhotwaterabout80’c
for3-4minutesafterwhichthewaterisallowedtodrainoff.Exampleofseedstreatedinthiswayinclude:

leucean7a?+3%=22calliadraandacacia.



Lightburningalsoservesthesamepurposeashotwatertreatment.Inthiscasetrashisspreadoverthe
seedswhicharealreadycoveredwithathinlayerofsoil. Thetrashisburned,afterwhichtheseedsare
retrievedandplanted.Examplesincludeacaciaandwattletreeseeds.Overheatingshouldbeavoidedas
thiswillcooktheseeds.

(iii)Chemicaltreatment:seedsaredippedinspecificchemicalssuchasconcentratedsulphuricacid,fortwo
minutesandthenremoved.Thechemicalwearsofftheseedcoatmakingitpermeabletowater.Careshouldbe
takennottoleavetheseedsinthechemicalsfortoolongasthiswillkilltheembryo.Cottonseedsarenormally
treatedwithchemicalstoremovethelintorfibres.

iv)Soakinginwater:seedsaresoakedinwaterforaperiodofbetween24-48hoursuntiltheyswell. Theyare
thenremovedandplantedimmediately.Theseedstreatedthusgerminateveryfast.Pre-

germinatedseedsare usedwhenraisingriceinthenurseries. b)Seeddressing

Thisisthecoatingofseedswithfungicidesoraninsecticideoracombinationofthetwochemicals.Thisis
particularlycommonwithcereals,sugar-caneandlegumes.

Thechemicalsprotecttheseedlingsfromsoil-
bornediseasesandpests.Certifiedseedswhicharesoldbyseed
merchantsinKenyahavebeendressedwiththesechemicals.Farmerscanalsobuythechemicalsanddress

theirownseeds. C)Seedinoculation

Inareaswheresoilsaredeficientinnitrogen,legumessuchasbeans,cloversandpeasshouldbecoatedwith
aninoculant.AninnoculantisapreparationwhichcontainstherightstrainofRhizobiumdependingonthetype
oflegumeandencouragesnodulation,hencenitrogenfixation.Belowisatableshowingdifferentlegumecrop
s andtheirrightstrainofRhizobium.

Cropinoculationgroup RhizobiumSpecies
Lucerne R.melioti

Clover R.trifoli

Pea R.leguminosarum
Bean R.phaseoli

Lupin R.lupine
Soyabean R.japonicum

Whenhandlinginoculatedseeds,careshouldbetakentopreventthemfromcomingincontactwithchemical
s. Thismeansthatinoculatedseedsshouldnotbedressedwithchemicalsasthesewillkillthebacterium.They
shouldalsobeplantedwhenthesoilismoisttoavoiddehydrationwhichkillsthebacterium.

d)Chitting

Thispracticeisalsoreferredtoassprouting.Theselectedseedpotatoes‘setts’whichareusedasplanting
materialsaresproutedbeforeplantingtobreaktheirdormancy.Thesettsofabout3-6cmindiameterare
arrangedinlayersof2or3tubersdeepinapartially



darkenedroom.Thesettsshouldbearrangedwiththerose-endfacingupwardsandtheheel-

enddownwards.
Diffusedlightencouragestheproductionofshort,greenandhealthysprouts.IfChittingisdoneincomplete
darkness,long,palethinsproutsdevelopwhichbreakeasilyduringplanting.DuringChittingpotatoaphidsand
tubermonthsshouldbecontrolledbydustingorsprayingthesettwithdimethoate.Sometimesachemical
knownasRenditeisusedtobreakdormancy,thusinducingsprouting.Chittingisdonemainlytomakesurethat
growthcommencesimmediatelytheseedisplantedsoastomakemaximumuseofrainsforhighyields.

Timeofplanting

Thetimingofplantingorsowingisinfluencedbythetypeofcroptobeplantedandtheenvironmental
conditionsofthearea.

Factorstoconsiderintimingplanting.
* Therainfallpattern/moistureconditionofthesoil.
* Typeofcroptobeplanted.
* Soiltype.
* Marketdemand.
* Prevalenceofpestsanddiseases.
* Weedcontrol.

Timelyplantingisnecessaryandshouldbedoneattheonsetofrains.Insomeareaswhererainfallisscaredry
plantingisrecommended.

Advantagesoftimelyplanting.
* Cropsmakemaximumuseofrainfallandsuitablesoiltemperature,leadingtovigorousgrowth.
* Cropsusuallyescapeseriouspestsanddiseasesattack.
* Cropsbenefitfromnitrogenflushwhichisavailableatthebeginningoftherain.
* Forhorticulturalcrops,propertimingensuresthattheproduceismarketedwhenpricesarehigh.
* Cropsestablishearlierthantheweeds,hencesmotheringthem.
Methodsofplanting.
Therearetwomainmethodsofplanting:[J
Broadcasting.
* Rowplanting.
Broadcasting.

Thismethodinvolvesscatteringtheseedsalloverthefieldinarandommanner.ltiscommonlyadaptedfor
lighttinyseedssuchasthoseofpasturegrasses.ltiseasier,quickerandcheaperthanrowplanting.However,
itusesmoreseedsthanrowplantingandtheseedsarespreadunevenlyleadingtocrowdingofplantsinsome



places.Thisresultsinpoorperformanceduetocompetition.Broadcastinggivesagoodgroundcover,but
weedingcannotbemechanized.Forgoodresults,theseedbedshouldbeweed-free,firmandhaveafinetilth.

Rowplanting.

Theseedsorotherplantingmaterialsareplacedinholes,drillsorfurrowsinrows.Thedistancebetweenone
rowtotheotherandfromoneholetotheotherisknown.InKenya,bothlargeandsmall-scalefarmers
practicerowplanting.ltispracticedwhenplantingmanytypesofcrops,especiallyperennial,annualandroot
crops.

Advantagesofrowplanting.

* Machinescanbeusedeasilybetweentherows.

* [Itiseasytoestablishthecorrectplantpopulation.

* Lowerseedrateisusedthanifbroadcastingisadopted.

» [Itiseasytocarryoutculturalpracticessuchasweeding,sprayingandharvesting.
Disadvantagesofrowplanting.

* Itdoesnotprovideanamplefoliagecover.Thusthesoilisliabletobeingerodedbywindandwater.

* Itismoreexpensivethanbroadcastingbecauseofconsumingalotoflabourandtime.

* Itrequiressomeskillinmeasuringthedistancesbetweenandwithintherows.

Seedscanalsobeplantedbydibblingwheretheplantingholesaredugbyuseofpangasorjembe,orbya
dibblingstick(dibbler).Mostofthedibblingisdonerandomlyalthoughrowscanalsobeusedwhenusinga
plantingline.Randomdibblingisnotpopularincommercialfarmingduetolowlevelsofproduction.ltisonly
commonamongconservativefarmersinplantingoflegumessuchasbeans,pigeonpeasandcowpeas.

Over-sowing.

Thisistheintroductionofapasturelegumesuchasdesmodiuminanexistinggrasspasture.Someformof
growthsuppressionofexistinggrasssuchasburning,slashingorhardgrazingplusslightsoildisturbanceis
recommendedbeforeoversowing.Aheavydoseofsuperphosphate,preferablysinglesupersatarateof2004
00kg/haisapplied. Thegrassmustbekeptshortuntilthelegumeisfullyestablished.Regardlessofthe
methodofestablishment,thepasturesandfodderstandsshouldbereadyforlightgrazing4-5monthsafter
plantingifrainfallandsoilfertilityarenotlimiting.

Under-sowing.

Thisreferstotheestablishmentofpastureunderacovercrop,usuallymaize.Maizeisplantedas
recommendedandweeded?2-
3weeksaftertheonsetofrains.Pastureseedsarethenbroadcastedwithhalfthe
recommendedbasalfertilizer.Nofurtherweedingshouldbedoneandmaizeshouldbeharvestedearlyto
exposetheyoungpastureseedlingstosunlight. Thebenefitsofundersowingincludefacilitatingmoreintensi
ve landutilizationandencouraginganearlyestablishmentofpastures.

Foddercropsandvegetetivelypropagatedpasturespeciesmayalsobeundersownaslongasrainfallis
adequatefortheirestablishment.Timingisnotverycrucialinthiscaseandplantingcanbedoneaslateas6-8
weeksaftertheonsetofrains.

Plantpopulation

Thisreferstotheidealnumberofplantsthatcanbecomfortablyaccommodatedinanygivenarea,without
overcrowdingortoofewtowastespace.Agriculturalresearchhasarrivedattheoptimumnumberofvarious



cropplantstoberecommendedtofarmers.Plantpopulationisdeterminedbydividingtheplantingareaby
spacingofthecrop.Thismaybesimplifiedthus:

Areaofland
Plantpopulation=

Pacingofcrop
Example

Giventhatmaizeisplantedataspacingof75x25cm,calculatetheplantpopulationinaplotofland
measuring4x3m.

Working
Areaofland

Plantpopulation=
Pacingofcrop

Areaofland =400cmx300cm

Spacingofmaize =75cmx25cm

Therefore,plantpopulation=400cmx300cm 75cmx25cm

=64plants.

Spacing
Itisthedistanceofplantsbetweenandwithintherows.Correctspacingforeachcrophasbeenestablishedas
shownintablebelow.

Crop Spacing

Maize 75-90cmx23-30cm
(Kitale)

Hybrids

Coffee 2.75cmx2.75m
(Arabica)tallvarieties

Tea 1.5mby0.75m
Beans(erecttype) 45-60mby25cm
Bananas 3.6-6.0mby3.6-4.5m
Coconut 9Mmx9m
Tomatoes(Moneymaker) 100x50cm

Kales 60x60cm

Spacingdeterminesplantpopulationandthemainaimofcorrectspacingistoobtainmaximumnumberof
plantsperunitareawhichwillmakemaximumuseofenvironmentalfactors.Widerspacingleadstoareduced
plantpopulationwhichmeansloweryields,whereascloserspacingcouldleadtoovercrowdingofplantsand
competitionfornutrientsandotherresourceswouldoccur.Correctlyspacedcropsproduceyieldofhighqualit
y thatareacceptableinthemarket.

Spacingisdeterminedbythefollowingfactors:

* Thetypeofmachinerytobeused.
Thespacebetweentherowsshouldallowfreepassageofthemachinerywhichcanbeusedinthefield.
Forexample,thespacingbetweenrowsofcoffeeissupposedtoallowmovementoftractordrawn
implements.

» Soilfertility



Afertilesoilcansupporthighplantpopulation. Thereforecloserspacingispossible.

Thesizeofplant
Tallcropvarietiesrequirewiderspacingwhileshortvarietiesrequirecloserspacing,forexample,Kital
e hybridmaizeiswidelyspacedthanKatumanimaize.

Moistureavailability.
Areaswithhigherrainfallarecapableofsupportingalargenumberofplantshencecloserspacingthan
areasoflowrainfall.

Useofcrop.
Cropgrownforthesupplyofforageorsilagematerialisplantedatacloserspacingthanforgrain
production.

Pestanddiseasescontrol.
Whencropsareproperlyspaced,pestsmightfinditdifficulttomovefromoneplacetotheother,for
example,aphidsingroundnuts.

Growthhabit.

Spreadingandetilleringcropvarietiesrequirewiderspacingthanerecttype.

Seedrate.
Seedrateistheamountofseedstobeplantedinagivenunitareagovernedbyultimatecropstandwhichis
desired.Theobjectiveofcorrectspacingofcropistoobtainthemaximumyieldsfromaunitareawithout
sacrificingquality.Mostcropsareseededatlighterratesunderdrierconditionsthanunderwetorirrigated
conditions.Seedswithlowgerminationpercentageareplantedathigherratesthanthosewhichhaveabout
100%germinationpercentage.Thereisanoptimalseedrateforvariouscrops.Forexample,theseedratefor
maizeis22kgperhectare,wheatis110kgperhectareandcottonisbetweenl7to45kgperhectare.

Factorstoconsiderinchoosingseedrates.

Seedpurity.
Whenplantingseedwhichispureorwithahighgerminationpercentage,lessseedisrequired.Onthe
contrary,moreseedsarerequiredwhenusingimpureormixedseeds.

Germinationpercentage.
Lessseedisusedwhenitsgerminationpercentageishigher.Seedoflowergerminationpercentageis
requiredinlargeamounts.

Spacing.

Atcloserspacing,moreseedsareusedthaninawiderspacing.

Numberofseedsperhole.
Whentwoormoreseedsareplantedperhole,higherseedrateisrequiredthanwhenonlyoneseedis
plantedperhole.

Thepurposeofthecrop.
Acroptobeusedforsilagemakingisspacedmorecloselythanonemeantforgrainproduction.This
wouldrequireuseofmoreseeds.Maizetobeusedforsilagemaking,forexample,requiresmoreseeds
thanthatmeantforproductionofgrain.

Depthofplanting.
Thisisthedistancefromthesoilsurfacetowheretheseedisplaced.Thecorrectdepthofplantingis
determinedby:

Soiltype:seedswillemergefromgraterdepthsinsandysoilthatarelighterthaninclaysoils.
Soilmoisturecontent:ltisrecommendedthatoneplantsdeepindrysoilsinordertoplacetheseeds
inazonewithmoistsoil.
Sizeoftheseed:Largerseedsareplanteddeeperinthesoilbecausetheyhaveenoughfoodreserves
tomakethemshootandemergethroughthesoiltothesurface.
Typeofgermination:seedswithepigealtypeofgermination(carrycotyledonsabovethesoilsurface)
suchasbeans,shouldbeplantedshallowerthanthosewithhypogealtypeofgermination(leave
cotyledonsunderthesoil)suchasmaize.



SuggestedActivities.

1.Learnerstocarryoutplantingusingbroadcastingmethodandplantingrows.

2.Learnerstoidentifydifferentvegetativepropagationmaterialsdisplayedbytheteacher.

3.Learnerstodeterminethecorrectplantpopulationforagivenareabymathematicalcalculations.

4 .Learnerstocollectsamplesofdifferenttreeseedsandpreparethemforplantingbyvarious
methodsofbreakingseeddormancy.

5.Learnerstodeterminethegerminationpercentageofdifferentsamplesofcerealsandlegume
seeds.

CropProductionlll
(NurseryPractices)

Introduction
[JPlantingmaterialsareeitherplanteddirectlyinaseedbedorindirectlythrougha
nurserybed.

[JAseedbedisapieceoflandwhichcouldbesmallorlargeandpreparedtoreceive
plantingmaterials.

JAnurserybedontheotherhandisasmallplotoflandspeciallypreparedforraising
seedlingsorplantingmaterialsbeforetransplanting.

Oltisusuallylmwideandanyconvenientlengthdependingonthequantityofseedlings
toberaised.

JAseedlingbedisaspecialtypeofnurserybedusedforraisingseedlingsprickedout
fromthenurserybedduetoovercrowdingbeforetheyarereadyfortransplanting.

[Prickingoutreferstotheremovalofseedlingsfromanurserybedtoaseedlingbed.
[Nurserypracticesrefertoalltheactivitiescarriedoutthroughoutanurserylifetoraise
seedlings..

ImportanceofNurseryBedinCropProduction
OTofacilitatetheproductionofmanyseedlingsinasmallarea.
Oltiseasytocarryoutmanagementpracticesinanurserythanintheseedbed.
[ltfacilitatestheplantingofsmallseedswhichdevelopintostrongseedlingsthatare

easilytransplanted.
Oltensurestransplantingofonlyhealthyandvigorousgrowingseedlings.
(litreducestheperiodtakenbythecropinthefield.
[JExcessseedlingsfromthenurserymaybesoldtoearnincome.

SelectionofaNurserySite

Factorstoconsider;
[INearnesstothewatersource.
[ITypeofsoil.-shouldbewelldrained,deepandfertile,preferablyloamsaoil.
OTopography.-itshouldbesituatedonagentleslopetopreventfloodinganderosion
throughsurfacerun-off.



[JPreviouscropping.-toavoidbuildupofpestsanddiseasesassociated
withparticularplantfamilies,considertheprecedingcrops.

[JSecurity.-selectasitethatisprotectedfromtheftanddestructionby animals.

[JProtectionagainststrongwindsandheatofthesun.-selectashelteredplace.i.e.to
avoidexcessiveevapo-transpirationanduprootingseedlings.

TypesofNurseries
Categoriesofnurseries:

OVegetableNursery:

(JTheyareusedforraisingtheseedlingsofvegetablecrops.
[HTomatoes,cabbages,kale,onions,brinjalsandpeppers.

[[VegetablePropagationNurseries:
JTheyareusedforinducingrootproductionincuttingsbeforetheyaretransplanted,

[JThecuttingscanbeplanteddirectlyinthesoilandhencecalledbareroot

nurseries.
[JOrplantedintocontainerssuchaspots,polythenebagsandothers,hencecalled

containerizednurseries.

[[TreeNurseries:
OTheseareusedforraisingtreeseedlings.
[JTheseedlingscanberaisedinbarerootnurseriesorincontainerizednurseries.

Erectwoodenhoopsoverthesleevedcuttings
Placeapolythenesheetonthehoops.Burrythesheetintothegroundattheedges.

Waterthesleevesonceper3weeks.

NurseryManagementPractices:
[JThesearethepracticescarriedoutinthenurserywhiletheplantingmaterialsare
growing. Theyinclude:

OMulching.-lightmulchshouldbeappliedonthenurserybed.ltbeshouldberemoved
onthe4*daywhenseedlingsstarttoemerge.ltpreventsexcessiveevaporationalso
moderatessoiltemperature.

[JWeedcontrol-removeweedsbyuprooting.

[Shading.-NBdarkconditionsmakeseedlingstobeetiolatedandpale

[JPrickingout-involvesremovingovercrowdedseedlingsandplantingtheminasecond
nurseryataspacingof3-4cmapart.ltsdonetoavoidcompetitionandallowseedlings
togrowstrongandhealthy.

[Pestsanddiseasecontrol-beginswhenthesoilissterilizedthroughheat
treatmentoruseofchemicalsi.efuradanduringnurseryestablishment.

[IHardeningoff-it'sapracticeofpreparingseedlingstoadapttothe
ecologicalconditionsprevailingintheseedbed.Involvesreducingthe
shadeandwateringl-2weeksbeforetransplanting. JWatering-
doneregularlyinthemorningandevenings.



Preparationofvegetativematerialsforplanting:
JGrafting-

[itisthepracticeofunitingtwoseparatewoodystems.Onepartprovidesthebase
andhasarootingsystem.Theotherpartisobtainedfromanotherplant.
[[Thepartbearingtherootsisreferredtoasrootstockwhilethepartwhichis

graftedontotherootstockisknownasscion.
[[Thescionhasbudswhichdevelopintothefutureplant.
OTheabilityoftherootstockandthesciontoformasuccessfulunionistermedas

compatibility. MethodsofGrafting [JWhiportonguegrafting:
[inthiscasethediameteroftherootstockandthescionarethesame.Makea
slantingcutusingasterilizedknifeonthescionandtopofthestock.
(itiscarriedoutwhenthediameterofthescionandtherootstockis'pencil'thick.
Fittogetherthetwoseparatepartsandwrapwithagraftingtapeorpolythenestrip.

0Sidegrafting:inthiscasethediameteroftherootstockisbiggerthanthat
ofthescion.Scionisinsertedintothesideofthestock.

Othertypesofgraftinginclude;
[] Approachgrafting,
0 Notchgrafting [

Barkgrafting.

Budding:
Jltisthepracticeofunitingavegetativebud(scion)toaseedlingofanotherplant.
[JThescionhasonlyonebudandsomebarkwithorwithoutwood.

[fThebudisinsertedinaslitmadeonthebarkofthestock.
Oltisheldtightlyonthestockbytyingwithabuddingtapeuntilitproducesashoot.

MethodsofBudding:

OT-budding-preparedbymakingaTshapedincision15-20cm
abovethegroundthroughthebarkdowntothewood.Asharp
knifeknownasbuddingknifeisused.Barkisraisedandbudslided
downwardsthroughtheraisedbarkuntilitliesbetweentheedges
ofthebark.Budisfirmlytiedusingeitheradhesivetapesor
polythenepapers.Removethewrappingafter2weekstoinspect
thebud.Thegreenbuddevelopstoproduceashoot.Thestockis
thencutafewcmfromthescion.At25cmtheshootistiedtoa
staketopreventitfrombeingblownbywind.

[JTopbudding-involvesbuddingyoungorsmalltreesbyinsertingthebudatdesired

locations.ltallowsforproductionofdifferentfruitsonthesamerootstock.
Patchbudding-itswhereabudfromthescionstemisremovedandinsertedintoa
patchwherethebarkhasbeenremovedfromtherootstock.

ImportanceofBuddingandGrafting:



[JPlants withdesirablerootcharacteristicsbutwithundesirableproductsmaybe
usedtoproducedesirableproductsforexamplelemon—-orangegraft.

OTheyfacilitatethechangingofthetopofthetreefrombeingundesirabletodesirable

OTheymakeitpossibletogrowmorethanonetypeoffruitorfloweronthesameplant.

[JTheyhelptopropagateclonesthatcannotbepropagatedinanyotherway.

OTheyhelptoshortenthematurityperiod.legraftedmangoestake3.5yrstomature
non-graftedtakes7yrstomature.

[JGraftinghelpstorepairdamagedtrees.

Layering
[itistheprocessbywhichapartofaplantisinducedtoproducerootswhilestill
attachedtothemotherplant.

[Oncetherootshavebeenproduced,thestemisthencutoffandplanted.

Typesoflayering;
[JMarcottingoraeriallayering-usedonhardwoodplantswherethestemcant
bebendeasily.ltinvolvesheapingmoistrootingmediaaroundasectionofa
branchwhosebarkandcambiumlayerhavebeenremoved.Wraptherooting
mediawithpolythenesheettomaintainitmoist.Auxinsaccumulateinducing
rootdevelopment.

[JTrenchlayering-itinvolvesbendingastemandlayingitinatrench.Holdit
usingpegs.Coveritwithmoistsoil.Rootsdevelopatthebaseandthebuds
developintoshootscutoff.Theshootisthencutfromthemotherplant.

(Tiplayering.-itinvolvesbendingtheterminalbudbearingshoottothegroundand
coveringwithalayerofmoistsoil.ltisheldinpositionusingapeg.Afterrootingthe
shootiscutfromthemotherplantandtransplanted.

JCompoundorserpentine-involvesbendingabranchseveraltimesandholditin

positionwithpegstoproduceseveralnewrootedplantingmaterial.
TissueCultureforCropPropagation

[JTissuecultureisabiotechnologyusedincloningvegetativelypropagatedplants.

[itisbasedontheabilityofplanttissue(orcells)toregenerateotherpartsoftheplant.
Tissuesarealsoknownaspropagulesorexplants.

[JThetissuesarederivedfromshoottipswherecellsareundergoingrapidcelldivision
andarenotdifferentiated.

OThecellsarethenprovidedwiththerightconditionswhichenablethemtomultiply
anddeveloproots.

TheRightConditionsfortissueculture:
[JCulturemediumcontainingcorrectnutrientsandgrowthregulators
[Correcttemperature.

[JCorrectlightintensityand [JCorrectrelativehumidity.

Stagesinplanttissueculturepropagation.

Stagel-
ascepticcultureisestablishedandapropaguledevelopedbyenhancingcelldivision
andenlargement.Voidcontaminationusingdisinfectants(alcohol,calciumorsodium



hypochlorite,mercurychlorideandantibiotics).Sterilizealltools.Culturemediumismade
of
inorganicminerals,carbonandenergysource(sugar)vitamins.Organicsupplimentsand
growthregulators.
Stage2-subculturetorapidlymultiplythepropagulesthroughsomaticdevelopmentof
embryostoproduceauxillarybudsandadventitiousroots.Theculturemediumisenriched
withsubstancesthatenhanceplantorgandevelopment.

Stage3-involvespreparationofthepropaguleforestablishmentinthesoil.ltincludes:
i) Rootingoftheregeneratedplantlets

i) Hardeningtheplantletsbyimpartingtolerancetomoisturestressandattackby
pathogens.Occursduetochangeinphysicalenvironmentsieincreasingthe
temperaturesandlightintensityandexposingplantletstoconditionssimilarto
thoseinthefield.

iii)  Convertingtheplantletsfromheterotrophicmodeofnutritiontoautotrophicmod
e
ofnutrition.Rootingispromotedbyleavingoutthegrowthhormoneinthemediu
m orsupplementingthemediumwithauxins.

ImportanceofTissueCultureinCropPropagation

[itisusedtorecoverandestablishpathogen-freeplantsespeciallyinthecontrolof
viraldiseases.

Oltisusedinmassproductionofplantletsorpropagules.

(ltisfastandrequireslessspacethantheculturalmethodsofusingcuttingwhich
requiresabiggerspace.

Tissueculturerequireshighlyskilledmanpowerandspecialstructureswhere

temperatureandhumidityarecontrolled.

TransplantingSeedlings
[JVegetableseedlingsarereadyfortransplantingwhentheyareonemontholdorhave
4-6leavesorareabout10-15cminheight.
[OBeforetransplanting,thenurserybedisadequatelywatered3-4hoursbeforelifting
theseedling.
[JThisensurestheseedlingsareliftedeasilywithaballofeartharoundtherootsto
minimizerootdamage.
[JHealthyandvigorousseedlingsareliftedusingagardentrowel.
[JTransplantingisdonewhentheweatheriscoolpreferablymorningorevening.
[JSeedlingisplantedatthesamedepthitwasinthenursery.Lowerleavesshouldnot
touchthesoil. JApplyalittlemulchandwatertheseedlingregularly.
Transplantingtreeseedlings.
[JTheytakealittlelongertoreachtransplantingagecomparedtovegetableseedlings.
[Digtheholesforseedlinglongbeforetransplanting.Topsoiliskeptforrefilling.



[JTransplantingshouldbedoneattheonsetofthelongrainstogivetheyoungtreesa
goodstart.
[OWatertheseedlingswelladaybeforetransplantingtomakesoiltostickaroundroots.
[JRemovepolythenesleeves
OTherootsaretrimmedbeforeliftingtheseedlingsforthoseraisedinthenurserybed.
[Placetheseedlingsatthecentreofthehole.Useasharpknifetocutandremove
polythenesleeves.
JAddmoresoiluntiltheholeisfull.Planttheseedlingatthesamedepthitwasinthe
nursery.
[JWaterandmulchtheseedlingsaftertransplanting.Provideatemporaryshadeto
conservemoisture.

0
Aftertransplantingtheyoungtreesshouldbeprotectedfromdamagebyanimalsfor

a periodofaboutoneyear.
[(Treeseedlingstakealittlelongertoreachtransplantingagecomparedtovegetable
cropseedlings.

CropproductionlV(FieldPracticesl)
Introduction

[JFieldpracticesareactivitiescarriedoutonthefieldtofacilitatepropergrowthand
maximumyieldofthevariouscropsgrown. Theyincludethefollowing:

[JCropRotation
[IMulching
[JROutinefieldpractices
[Cropprotection

[JHarvesting

CropRotation
OThisisthegrowingofdifferenttypesonthesamepieceoflandindifferentseasons,
inanorderlysequence.

ImportanceofCropRotation
[IMaximizesuseofnutrientsandmoisture.
[IBreaksthelifecycleofpestsanddiseaseagents.
[Maintainsgoodsoilstructure.
[JReducessoilerosionduetoadequatesoilcover.
[JControlsweedsthatarespecifictocertaincropse.g.strigaoncereals

Olmprovessoilfertilitywhenlegumesareincludedincroprotation.

FactorsinfluencingRotationalProgramme

JGrowthhabitsandnutrientrequirements.



[Liabilitytosoilerosion.

[JCropsattackedbythesamepestsanddiseasesshouldnotfollowoneanotherinthe
programme.

JAvailabilityofcapitalandmarketforexamplebeansorpeasinlegumes.

Rotationalprogramme

Adecisionismadeonwhichcropstobeincludedinarotationsystem.Thesequencein
whichtheyfolloweachotherisestablished.Toarriveatthesequenceconsider:

Heavyfeedercrops
Lightfeedercrops

Deeprootedcrops
Legumecrops

Devoteequalhectaragetoeachcourse.Allfieldsshouldbesimilarinsize.Includeawhole
fieldateachstageintherotation.

Forafour-itinvolvesplantingoffourcropsfromdifferentfamiliesinarotationprogramme.
ltworkswellifthefarmisdividedintoone,two,orfourfieldsinaneightfield’sfarmsystem

Examples
i) Fourcourserotation(a)
1styear yams
2"year groundnuts
3ryear maizeoranyothercereal
4*year cassava

i) Fourcourserotation(b)
1styear irishpotatoes
2"year beans 3"year maize
4thyear sweetpotatoes
iif)  Threecourserotation
Firstyear peas
2"year sorghurm

3"year cassava

Termsusedincropproduction
Monocropping/monoculture

It’sthepracticeofgrowingonetypeofcropinafarmoronepieceofland.Thecropsuses
onlythenutrientsitneedswhileothersremainunusedhenceleadingtotheirdeficiency.



It leadstobuildupofpestsanddiseasesifonecroplgrowncontinuously.
Intercropping

It'sthepracticeofgrowingoftwoormorecropsinthesamefieldatthesametime.The
cropstakealongtimegrowingtogetheralthoughmaynotbeharvestedtogether.Example
s: maize/beans,beans/potatoes,bananas/coffee.lthelpsincontrollingsoilerosion.

Mixedcropping
It’sthepracticeofgrowingtwoormorecropsinthesamefieldinspecificsectionsatthe
sametime. Mulching
[JThisistheplacementofmaterialssuchasbananaleavesorpolythenesheetsonthe
groundnexttothegrowingcrop.

[JThesematerialsshouldnotcomeintocontactwiththebaseofthecropastheymay
encouragepestattack.

ImportanceofMulching
It’'sanimportantandpopularpracticeespeciallydryareas
[JReductionofevaporationrate.
[ISmothersweeds.
[IModerationofsoiltemperature. [JReductionofspeedofrunoffs.

TypesofMulchingMaterials
[JOrganicmulchingmaterialssuchas;
JSawdust,woodshavings,coffeepulps,ricehusks,
[IDrygrass,bananaleaves,drymaizestalk,napiergrass.

Olnorganicorsyntheticmaterialscommonlyusedareeitherblackortransparent
polythenesheets.Theyareusedinhighlyprofitablecropsiepineappleproduction.

AdvantagesofMulching
[JPreventswaterevaporationthusmaintainingmoistureinthesoilforcropuse.
[JActsasaninsulatorthusmodifyingorregulatingthesoiltemperature.
Jlithelpstocontrolsoilerosionbyreducingthespeedofrunningwater,intercepting

raindropsandincreasinginfiltration.
Jltcontrolsweedsbysuppressingthem.
JAfterdecompositionorganicmulchaddnutrientstothesoilthusimprovingitsfertility.
[I]Humus producedafterthedecompositionoforganicmulchimprovessoil

structureandthewaterholdingcapacityofthesoil. DisadvantagesofMulching
[itisafirerisk.

[JProvidesabreedinggroundaswellasahidingplaceforpeststhatfinally
mayattackthecrops.

OTrapsthelightshowersofrainfallthusloweringthechancesofraindropsreaching
thesoil.

Oltisexpensivetoacquire,transportandapply.

RoutineFieldPractices Thinning
Jit’stheuprootingorRemovalofexcess,weak,damagedordiseasedseedlingsto
allowspacefortheremainingseedlings.



JAllowstheremainingseedlingstogetenoughnutrientsandmoisture.
Oltisaimedatobtainingoptimumplantpopulation.lt’sdonewhenthesoiliswetto
preventdestructionofrootsoftheremainingseedlings.

Gapping
[It'sthereplacementorFillingupofgaps(deadseedings)soastomaintainproper
plantpopulation.
[JGapsoccurasaresultoffailureofseedstogerminate(duetopoorviability)ordying
ofseedlings.
[itshouldbedoneearlyenoughfortheseedlingstocatchupwiththeotherplantsand
toavoidshadingofnewlyplantedseedlings.ltensuresoptimumplantpopulation.
Rogueing
OThisistheremovalanddestructionofadiseasedpartofaplantorthewholeplant.
[JThedestructioncanbeachievedthroughburningoftheuprootedplant.lt’sdoneto

preventspreadofpestsanddiseases.It’susedtocontrolpestsiemaizestalkborer
andbeanfly.Diseasesieamillariarootrotintea.

Pruning

[Iit'stheremovalofextraunwantedpartsoftheplant.ltcanbeunwanteddueto
overcrowding,breakage,diseaseattackorunproductive. Reasonsforpruningare:
[JTotraintheplantsothatitcanhavetherequiredshape-formativepruningintea
restrictsupwardgrowthencouraginglateralgrowth.Multiplestempruningthe
seedlingiscappedat38cminthenurserytoencouragegrowthofsuckers.
[JToremoveold,unproductiveordiseased,damagedpartsoftheplant-ieextra
suckers,leaves,branches,flowersorevenstems.
[Totrainplantstotakeadesirableshapeforexampleformativepruningintea.
JTocontrolcropleaveratiohenceavoidingoverbearing.
JTocontroldiseasesandpestsforexampleantestiabugsincoffeeandcoffeeberry
disease.-itdiscouragesbreedingandspreadingofdiseasesthatthrivewellinhumid
conditions.
OTofacilitateotheroperationssuchasspraying,pickingandseeding-teaandcoffee
bushesareprunedtomaintainlowpluckingtableandbearingheadrespectively.It
ensuresthatthespraypenetratesintothebush.
[JToreducewastageofchemicalsappliedonthecrop.
OToremovebranchesthatinterfereswithtraffic,telephonelinesandview.
[JOpenuptheplanttoallowfreeaircirculationandexposureofleavestosunlight.
Not

e:Toolsusedaresecateur,pruningsawpruningshearsandpruningknife.
Methodsofpruning

Theyinclude:
Pinchingout:
Istheremovalofterminalbuds.Intomatoestheterminalbudispinchedoutataheightof

1.6-1.8cm.influe-curedtobaccoit’'sdoneafterbearingl6-20leaves.Thepracticeisknown
ascapping.



Annualpruning:
It'stheremovalofbranchesthathavebornetwocropswithundesirablegrowth
characteristics.Dry,diseased,brokenbranchesarealsoremoved
Coppicingorpollarding:
It’scarriedoutintreecrops.ltinvolvescuttingbranchesatspecifiedpointstoachievea
desiredshape.
N/Bensurestheplantisnotinjuredbecauseitlowersproductionduetohealing.Protectthe
cutsurfacesbyapplyingpaintorStockholmtartopreventtheentryofdiseasecausing
organisms.Thiskeepsoffvectorsieaphids.

Toolsusedinpruning
Pruningsaw-usedforcuttinghardbranchesandstemsincoffeeandcitrus.

Pruningknife-usedforcuttingorpruningteabyuseofstrokes
Pruningshear-usedfortrimminghedges Secateurs-
usedforpruningorcuttingsoftbranchesincoffeeandcitrus.
Tea
It’sprunedtoconvertitintoalowspreadingbush.Pruningencouragesvigorousvegetat
ive growthmaintainingaconvenientpluckingtable. Pluckingtableformation
Thisinvolvesformationofaframe(widepluckingtable)byencouragingdevelopmentof
lateralbranches.
Methodsofframeformation
i) Formativepruning
i) Pegging

Formativepruningmethod
Theplantiscappedatdifferentheightstodiscourageverticalgrowthandencouragelateral
growth.Themethodisnotcommonbecauseittakeslongtobringteaintobearing.
Pegging
ltswhereayoungteaplantgrowsforayeartoaheightof25-30cmandcutatl5cmabove
thegroundlevel.Morebranchesdevelopandgrowto60-75cmhigh.Thebranchesarethen
forcedtogrowatanangleof30-45°byuseofpegsandtipsnippedoff.Dormantbudsgrow
intoshoots.
Peggingiscarriedoutusing:

OJIndividualhookedpegs

[JRingsandpegs



[JParallelsticksandpegs Useofindividualhookedpegs
It’'swhereeachbranchishelddownbya50cmlongwoodenormetallicpeg.
Useofringsandpegs
It’'swherea30cmdiameter,stickorwireringisplacedonbranchesthatareforcedtobend
sidewaysatanangleof30-45°.I1tsheldusingthreepegs.Shoottipsarethennippedto
encouragegrowthofmoreshoots.

Usingparallelsticks(“fitos”)andpegs
Thisiswheretwoparallelstraightlightfitosareplacedoneithersideofarowofteabushes.

45cmlightsticksarethenplacedundertheparallelstickstoholdinpositionanybranch
betweenthefitos.Fitosarehelddownusingpegs. Tipping
It'sthecuttingbackofshootstothedesiredtableheight(20cmabovethepeggingheight).|

t isdonethreemonthsaftertableformationorlastcutting. Threeleavesandabudare
removedaboveeachshoottoacquirerequiredheight.ltsdoneatanintervalof2-
3weeks.It
encouragesformationofuniformpluckingtable.Forauniformpluckingtabletwo2mY
shapedareused.AstraightpruningstickisthenplacedontheYshapedsticksthattouch

thegroundandleaves/budstippedoff. Maintenanceofpluckingtable
Maintenancepruningiscarriedouttopreventriseofthepluckingtable.ltinvolvescutting
backtheteabushto5cmabovethelastpruningheightafter2-5yrs.ltsfollowedwithtipping
after3months.
Rehabilitationitisthecuttingbackofthebushto45cmabovethegroundafter40-50yrs.
Pruningmaturetree
Itinvolvescuttingallbranchestoaspecificheightabovethegroundlevel.
Observethefollowing:
i) Don’tcutsidebranchesgrowingbelowthepruningheightbecauseitreduces
spreadingofthebushandtheyield.
i) Outsideedgeofthebushshouldnotbecutatahigherlevelthanthecentre.Also
avoiddiscshapedframe.
iii) Prunethebushparallelwiththeslopeoftheground
iv)  Cutthebranchesacrosstominimizetheareaofthewoundslongsloppingcuts
increasediebackandinfection
V) Removesmallbranchesandtwigswiththehand-
avoidcleaningupusingtheknife. vi)
Leaveallbranchesonthegroundtoactasmulchandtorotandreleasenutrients.



vii)  Afterseveralpruningcutbacktheteabushestotheoriginaltabletochangethe
cycle.

viii) Placeaprotectivecupofseveralbranchesontopoftheframeforprotection
duringdryareasinplacesieMeruandwestofriftvalley.

ix)  Prunetheteabushesbackto5cmabovethepreviouspruninglevelafterevery
threeyears.Thispracticepreventsdevelopmentofthecallustissue.

Coffee

It’sprunedtoregulatethequalityandquantityofcoffeeBerries.

Reasonsforpruning:
i)Toregulatebearingii)Toremoveoldandunproductivebranches

iii)Toregulatetheheightoftreeshencemakingharvestingeasy.
iv)Toopenupthebushhenceallowingaircirculation
v)Tofacilitatepenetrationofsprays/chemicals

Systemsofpruning
a)Singlestempruning
b)Multiplestempruning.
Singlestempruning
Thisiswhereonepermanentstemisestablishedwithastrongframeworkofprimary
branches.lt’sdonebycappingthemainstematvariousheights(at53cm,114cmand
168cm).Thebestgrowingsuckerisallowedtogrowupwardsateachcapping.Cappings
encouragedevelopmentofstrongprimarybranches.
Theheightofasinglestemisbetweenl1.5-1.8m.Cropsareborneonprimarybraches
whenyoungandlateronsecondariesandtertiaries.Annualpruningiscarriedout(after
harvesting)toremovesuckers,dead,branchestouchingtheground,brancheswith
undesirablegrowthhabits(thosegrowinginwards,outwards,crossingandtouchingea
ch other)anddamagedbranches.Removalofsuckersisdonethroughout.
Singlestempruning:
Advantages
i) Allowseasysprayingandpicking ii)
Minimizesbreakage
Disadvantages
i) Requiresskilledlabourtoestablish ii)
Ittakestimetobringbushestobearing
NBToavoidscorchingtopbranchesandfruitsshadethetrees.



Multiplestempruning
Itinvolvesestablishingtwoorthreemainuprightstemswithlateralstobearthecrop.
Typesofmultiplestempruning:

Cappedmultiplestempruning

Non-cappedmultiplestempruning
Cappedmultiplestempruninginvolvescappingat38cm,andallowingtwoorthree
shootstogrowtoaheightofl.5-1.8m.
Non-cappedinvolvescappingmainstemat38cmandthenallowingsuckers2-3togrow.
Thecrop/berriesisborneonthelaterals.Thestemsgrowtallandbendoutwardsdueto
theweightoftheberries
After4-6yrsthestemsareremovedandnewonesareallowedtogrow
Referredtoasthechangeofcycle(prunetheinnerlateralstoallowlighttopenetrateand
encouragegrowthofnewsuckerstoreplaceoldstems)

Advantagesofnon-capped
i)ltrequireslessskillstoestablish ii)lt’seasytoprune
iii)ltdoesnotallowaccumulationofcoffeeberrydiseasebecauseoldstemsare
removed.
Disadvantages
i)Breakingofstemsandbranchesiscommon
ii)Difficultytogatherberriesfromtoppoints
iii)Difficulttospraythetallbranches iv)Stumpsrotwithage.
Annualpruning
Itinvolvestheremovaloflateralsthathavebornetwocropsthosethataretooclose,dry,
brokenandthosethatarewithundesirablegrowthcharacteristics
Capping
Thisistheprocessofcuttingthemainstemataheightof53cmwhentheyoungcoffeeplant
is69cmtall.Secondcappingatll4ccmisdonewhenthestemifl30cmandthirdcappingat
168cmwhenitsataheightofl83cm.oneuprightbranchisallowedtodevelopaftereach

capping.

De-suckering
Thisistheremovalofsuckersfromcoffeebushesanditsdonethroughouttheyearas
suckersappear

Changingthecycle
It’sthereplacementofoldbearingstemsbysuckers.ltschangedafter4-6yrs.



Bananastoolmanagement.
Doneasfollows
[IRemoveextrasuckersinthestool.

[JLeave3-6stemsperstooldependingonthearea.
[OJThesuckersleftshouldbeindifferentstagesofdevelopmentie i)1startingtogrow
ii)1bearing iii)1halfgrown

OToremovesuckersCutthesuckersdeeplyattheroot

[IRemovedrydiseasedleavesusingsickleorapangatoopenupthestool.
Cuttingupinpyrethrum.

Thisistheremovalofoldpyrethrumstemsdowntotheleveloffoliageattheendofthedry
season

Thisreducesbuddisease

Itincreasesyield,preventsdecliningyieldinthefollowingseason.

Training
It'sthepracticeofmanipulatingplantstogrowinadesigneddirectionandshapethrough
staking,propping,andtrelishing.
Staking-it’'sthesupportingofplantswithweakstemsietomatoes,gardenpeasandsome
beanvarietieswiththinstrongsticks.
Propping-it'sthepracticeofprovidingsupporttotallbananavarietiesandthosewithheavy
buncheswithaforkedstake.
Trelishing-it'sthepracticeofprovidingsupporttocropswithvinesusingwireorsisal
strings.Wiresandstringsareheldbypostsatdefinitespacing.
Earthing-up

OThisistheplacementofsoilinformofaheaparoundthebaseoftheplant.

[Iitismostlycarriedoutintubercropssuchaslrishandsweetpotatoestoimprove
tuberformation.

(ltisalsocarriedoutingroundnutsandmaizeduringfirstweeding.
JIngroundnutsitpromotesproductionofpodswhileinmaizeitprovidessupportto
preventlodging.

[fToolsusedinclude:forkedjembe,jembe,orahoe.

CropProtection WeedControl
[JWeedsareplantsgrowingwheretheyarenotwanted,thatisaplantoutofplace.



[JSuchplantsincludeblackjack,couchgrass,Sodomapple,thornappleandMcDonald’s
eyewanderingjew.
[JSuchplantsshouldbeeradicatedorcontrolledusingrecommendedmethods.

PestControl
[ICroppestsarelivingorganismsthatareharmfultothecrops.
OTheyinclude;insects,nematodes,rodents,thripsandmites.
[JTheycausegreatdamagetocropsinthefieldandstoredproduce.Theyreducecrop
productqualityandquantity.

ControlofCropDiseases

[JAdiseaseisanyalterationinthestateofanorganismandfunctionsofaplantorits

parts. [[Diseasecausingorganismsareknownaspathogens.

OTheyincludefungi,virusesandbacteria.

[IDiseasescausedbyfungiarereferredtoasfungaldiseasesi.eCBDincoffee,rustin
maize,smutinsorghum,armilariarootrotintea,whilethosecausedbyvirusesand
bacteriaarereferredtoasvirali.eratoonstandinginsugarcane,andbacteriali.e
bacteriawiltintomatoes,blackrotincabbages,andblackarmofcottonrespectively.

[IDiseasescanalsobecausedby:nutritionalimbalancesandphysiologicaldisorders.

Harvesting

Oltisthegatheringorofthefarmproduceaftermaturity.It’sthefinaloperationincrop
production.Precedingoperationsdeterminetheamountofharvest.Harvestingat

wrongstagecauseslossinquantityandquality
Stagingandtimingofharvesting
TimeofharvestingdependsOn
[]Thepurposeofthecroportheuseforwhichthecropwasintended.-
Maizeforsilage-plantsharvestedbeforeflowering
Maizeforgrain-plantsharvestedwhenthegrainsmature
[JConcentrationoftherequiredchemicalsinthepatbeingharvestediecaffeinein
coffee,andsucroseinsugarcane.
[IStageofmaturityofthecrops.
[IMarketdemand/Tastesandpreferencesofconsumers.Thisdependsonconsumer
preferenceeggreenordrymaize
[Prevailingmarketpricesandprofitmargins-Harvestingisdelayedforhighermarket
prices
[IWeatherconditions,henceliabilitytospoilage-harvestmostcropsduringdryseason.
Synchronizationofplantingandharvestinginvolvestimingofplantingsothatthecro
p maturesattherighttime.
[IMoisture.

Methodsofharvestingisdeterminedby:

[JScaleoffarmingforexamplelargescalefarmingmachinesareusedandmanual
harvestingforsmallscalefarmers..

OJTypeofcropforexamplepyrethrum,spinachandkalesareharvestedbyhand.

OUniformityinripeningofthecropforexamplewheatisharvestedbyuseofcombined
harvesterwhilecoffeeisharvestedbyhand.



JUniformityinheightofthecropandsizeofseed,fruitsandflowers.
[JFinancialstatusofthefarmer.
[JPartoftheplanttobeharvested.

Methodsofharvesting

Crop Methodofharvesting

Coffee pickingtheripecherriesforpulpinginthefactory

Tea pickingtwoleavesandaterminalbud

Irishpotato liftingtuberswithsticks,panga,orforkedjembe

Beans pickinggreenpodsdependingonthemarket.Dry

beansthewholeplantisuprootedafterdrying,spreadonmatstodryfollowedbythreshing.

Precautionsduringharvesting
Theproduceshouldnotbeaffectedbothinqualityandquantity.
Harvestattherightstagedependingonintendeduse.
Ensurerighttimingwhentheweatherconditionsaredry
Avoiddelayedharvestingtopreventspoilage.

Makethestorereadytoreceivetheproduce.

Post-HarvestPractices
[JThesearethepreparationscarriedoutoncropproducebeforeitgetstotheconsumer.
Theyinclude;
OThreshing/shelling-it’stheremovalofmaizegrainsfrommaizecobs,
beansfrompodsandsorghumfromheads.It’sthefirstoperation
afterharvest.
ODrying-drythegrainstoattaincorrectmoisturecontentforstorageto
preventrottingandfungalattack.Formaizedrytol3%moisture
content.
[JCleaning-itinvolveswinnowingincerealstoremovechafffromgrains.
[jSortingandgrading-theproduceissortedandgradedaccordingto
thequalityiegradel(bigandwellripened)gradell(under-ripe,
diseasedandsmall)forcoffee
[JDusting-it'stheapplicationofchemicalpowdersonseedstoprevent
attackbystoragepests.
[JProcessing-it’sthetransformationofrawmaterialintoafinalproduct. Theproduce
isprocessedinorderto
-Improvetheflavorietobaccoandtea
-Improvethekeepingqualityasinfruitswhencannedormadeintojuicesor
sauces
-Reducebulkinesshenceloweringtransportationandstoragecostsie
sugarcane.
[IPackaging-istheplacementofproduceintocontainersforstorage,saleor
transportation.ltreducesdamagingtotheproduce.ltmakesiteasierforthefarmert
o quantifytheproduceandsetprices.

Storage
Purposeofstorageisto;



[JPreventspoilage.
[OMaketheproduceavailableforfutureuse.
[JToawaitgoodmarketprices.

Requirementsforproperstoreare:

[Jitshouldbeclean.

[itshouldbewellventilated.
Oltshouldberaisedfromthegroundtopreventdampconditions.
Jlitshouldbedry.

Oltshouldbestrongtoholdcropproduce.
Jlitshouldbeeasytoclean.

[itshouldbevermin-proof.

[itshouldbesecurefromtheft.

Oitshouldbetreatedagainstpestssuchasweevils. TypesofStorage

[JTraditionalstoragestructures.
Itincludes
i) Puttingshelledgrainsinpotsandgourdstoredinsideoroutsidethe house.
i) Storingintraditionalgranariesthatwereelevatedfromthegroundwith
posts.Theyweremadeofwoodentwigswoventogetherandroofed
withthatchingmaterialsiegrass,reedsorplantleaves.
Disadvantagesoftraditionalstorage

i) Foodispronetoratandweevilsattack ii)
Rottingofgrainiscommon ii)
Limitedinsize

[JModernstoragestructures.
Theyarecharacterizedbyimprovedstorageconditionsofproducetoprevent
losses.Grainsarethreshed,driedanddusted.Theyarethenbaggedandstack
instoresordirectly.

PreparationoftheStore
[JCleaningthestoretoremovedebrisofthepreviouscropthatmightbeharboring
storagepests.
[JMaintenance-itinvolvesrepairorreplacingofbrokenandwornoutparts.Replacethe
thatchorotherroofingmaterials.
[Dustingthestorewithappropriatechemicalstocontrolstoragepests.
[Clearingthevegetationaroundthestoretokeepoffvermin.

CropProductionV:(Vegetables)

Introduction

[JAvegetableisanycropthatisgrownandeatenfresh.Theyarehorticulturalcrops.
Theyarepopularbecausetheymatureearlyhencequickreturns.



[JVegetablesareimportantbothfornutritionalandcommercialreasons.Theygrown
bothforforeignandlocalconsumption.

[JTheyarecategorizedonthebasisofthepartusedasfood. [J[Suchpartsinclude;
[JLeaves,

[]Stems,
[JRoots,

[JFruits,
[JFlowers,
[JPods

OBulbs. Importanceofvegetablecrops
a)Nutritionalimportance

Aresourcesofvitaminandmineralshencetheyareprotectivefoods.Theycontain
vitaminsA,B,andC.deficiencyofthesevitaminsmayleadtodiseasesi.enight
blindness,scurvyandberiberi.Mineralsinvegetablesinclude:ironphosphorus,and
calcium.

b)Commercialimportance
Vegetablesprocessedintosauces,juices,andjamsaresoldtoearnincomeregularly.

Vegetablesaregrowneitherforhomeuseorcommercialpurposes.Vegetablescan
begrownduringrainyseasonbutfetchlowpricesbecausetheyareinplenty,those
grownunderirrigationsystemindryseasonfetchhighpricesduetoscarcity.

Typesofvegetables

Vegetablesaregroupedintothefollowingcategories:

[JLeafvegetablesforexamplekales,spinach,amaranthus,cowpeasandcabbages.
Theyareusedasfoodandrequirealotofnitrogentostimulatevegetativegrowth.

[JRootvegetablesforexamplecarrots,beets,radishesandtulips.
Theyareusedasfood.

[JFruitvegetablesforexamplecucumbers,tomatoes,melons,brinjals,pumpkins,
squashesandpepper,theyareusedasfood.

[JStemvegetablesforexampleasparagus,leeksandspringonions.Theyareusedas
food.

JBulbvegetablesforexamplebulbedonionsandgarlic.Theyareusedasfood.

[JPodvegetables-exampleslegumesFrenchbeanspigeonpeas.Theycanbeeaten
whilegreen.

Tomatoes(Lycopersiconesculentum)

[ltoriginatedfromtheslopesofAndesMountainsinSouthAmerica.Developmentof
varietieswasdoneinEuropespreadingworldwide. Tomatoesarefruitvegetables
widelygrowninKenya.



[OTheripefruitmaybeeatenrawcookedorprocessedtomaketomatosauces,juices
andpastes.TomatofruitsarerichinvitaminsA,BandC

EcologicalRequirements
[JWarmclimate.
[JAltitude:0-2100mabovesealevel.
JRainfall:760-1300mmperannum.ltcantolerateupto2300mm.rainshouldbe
welldistributedoverthegrowingperiod.
[JSoils:deep,fertileandwelldrained.
Varieties

NFreshmarketvarieties:-arefleshy,roundinappearance,withsmoothskinsand
withapoorkeepingquality.
OMoneymaker,-it’'sthemostpopular,fastgrowingandhighyielding.
OMarglobe,hundredfold,
[|Beeeater,
JAilsacraig
[JHotset, [J[Supermarmande
[JPonderosa.
OProcessingvarieties:Areelongatedorovalshaped.Havegoodkeepingquality
andplum.
[Cal)
OKenyabeauty,
[JSan-marzano,
[JRoma,
[[Heinz13S0,
[JPrimabel,
JRutgershybrid
0 10XHYBRID

NurseryPractices(establishmentandmanagement)
[Iit'sestablishedinafinetilth.

[JChooseasitewhichhasnotbeengrownSolanaceae(brinjals,pepers,tobacco,&
gooseberry)cropinthelastthreeyears.

[ONurserybedsareraisedaboutl5cmabovethegroundlevel,onagentlysloping
ground.

[IMakethenurserybedfineandlevel.

OMakedrillsof20cmapartandlcmdeepdrilldropintheseedssinglyandcoverthe
seeds.

[JMorethanlcmlowersgerminationpercentage.

[JProvideshadeormulchmaterial.Avoiddarkanddampconditionsfortheycause
seedlingstogrowthin,tallandunhealthy.

[JWatertwiceaday.

OApplyphosphaticfertilizersduringplanting.



[JHardentheseedlings2-3weeksbeforetransplanting.
OTransplantseedlingsatl0cmheight.Or4-5trueleaves.

Seedbed/landPreparation
[JThelandshouldbedugdeeplytocontrolweeds(perennial)
[Dighalls15cmdeepataspacingof90cmx60cmorl00x50cm.

Transplanting
[JSeedlingsarereadyfortransplantingwhentheyarel0-15cmhighafteraboutone
month.
[JHolesaremadeataspacingof90cmx60cm.
OApply20gmofDSPorahandfulofwellrottenmanureintheplantinghole. Thoroughly
mixwiththetopsoil.
OWaterthenurserybeforeliftingoftheseedlingstoensurethattheyareliftedwitha
lampofsoil.
OTransplantwithaballofsoilaroundtheroots.Oneseedlingperhole.
DApplymulcharoundeachseedling.
[Transplantingisnormallyintheeveningoronacloudyday. FieldMaintenance
[JGapping-replaceseedlingsthatdryup.ltsdonetomaintaincorrectplantpopulation.
[IWeeding-Earlycontrolofweedsisnecessarytoreducecompetitionfornutrients,and
chancesofdiseases/pestsspreading.Whenhandcultivatingavoidstem/rootinjury.
Toomuchfruitshakingcauseimmaturefruitfall.
[fTopdressing-itisdoneaftercropestablishesataheightof25-30cm.useCAN
100KG/Ha(20kgofnitrogen/Ha).Applyoneteaspoonfulperplant. Toomuchfertilize
r causes
-Prolongedmaturity
-Crackingoffruitsbeforematurity -Blossomendrot
-Toomuchvegetativegrowthhinderingfruitformation.
[JPruning-stheremovalofthemanytomatoshootstoremainwithl-3mainshootsper
plantforgoodyields.Removeleavesnearthegroundtoreducechancesofblight
attack.Abushyplantusesnutrientsforvegetativegrowthandnotfruitdevelopment.
[Staking-stakingisdonetotraintheplantstogrowvertically.Dwarfvarietiescan
supportthemselvesbuttallvarietiesaresupportedwithsticksabout2mhighfirmly
fixedtotheground.Useasisalstring,orbananafibretotietheplantsat20cm
intervals.
Reasonsforstaking
-Productionofcleanfruits
-Facilitatessprayingandharvestingofthecrop -
Controlsincidencesofdiseaseoutbreaks -
Preventsinfestationbysoilbornepests.

PestsControls [JAmericanBollworm(Heliothisamigera)
(JLarvastageofamoth.ltsbrown,green,orpinkincolor.ltsdestructiveattacking
fruitsietomatoes,citrus,cotton,andmaize,beans,andsorghumstems.
ONatureofdamage:boringholesonthefruits.Theyfeedwithheadinsidethe
tomatofruitandrestofthebodyoutside.



[JControl:sprayinginsecticides.

[JCutworms,redspider,mitesandnematodesareminortomatopests
[]Control

[JUsecroprotationapplysuitablepesticides

[JTobaccoWhiteFly
[ONatureofdamage:suckplantsapfromtheundersideoftheleaf,hencemay
transmitviraldiseases.
[IControl:Destroyinfectedplantandsprayinsecticides. DiseaseControl

[JTomatoLateBlight
[JCause:Fungusphytophthorainfestans.
JSymptoms:
-drybrownpatches/lesionsontheleaves,stemsandfruits.
-RottingandPrematurefallingofaffectedfruits

[it'scommonduringwetandcoldweather.Fungalsporesgerminateandspreadon
moistleaves.

[JControl:useoffungicides,croprotationanddestructionofaffectedmaterials.
[Bacterialwilt

[JCause-bacteria(pseudomonasSolanacearum)
[[Tomatoplantsdryandwithereveninwetconditions

[INochemicalcontrol.Uprootandburninfectedplants.
[]Controlbyuseofcertifiedseedsandcroprotation.
[IBlossom-endRot
[JIt’'saphysiologicaldisease
Causedby;
[[Toomuchnitrogeninearlystages.
Olrregularorinfrequentwatering.
[JCalciumdeficiencyinyoungfruits.
[JControl: oApplycalciumammoniumnitrateandcorrectionoftheaboveproblems.
oRegularwatering
oApplicationofcalciumcompounds Harvesting
[IForcanning,fruitsshouldbefullyripebeforeharvesting.
[JForfreshmarket,fruitsshouldbepartiallyripeandpackedincratestoavoiddamage.
[MTransportusinglargewoodencrates.Fruitsshouldbelevelwiththetopofrhecrateto
allowpilingofcratesontopofeachothertoavoidsquashingfruits.
OThefruitsshouldbegradedaccordingto;
[ISize,
[]Colour,
[JRipeness
[JFreedomfromblemishes.

Cabbage(Brassicaspp)



[litoriginatedfromEuropeandhasspreadtomostpartsoftheworld.Theleavesare
richinvitaminAandDandmineralsieironpotassium,phosphorusandcalcium.

[[Hasahighnutritionvaluewheneatenfresh.

[ltisaleafvegetablecloselyrelatedtootherbrassicacropssuchaskales,cauliflower,

Chinesecabbage,cerelycabbageandBrusselssprouts.Thisvegetableshavesimila
r managementpractices.

[JCabbageleavesmaybeeatenrawinsalads,steamed,boiledorcookedinavarietyof
ways.

[JLeavesaretightlycompactedtoformovoidorsphericalhead.
[[Theleavescanalsobefedtolivestock.

EcologicalRequirements
JAltitude:highaltitudes
[[Thosewithsmallheads:900-1500mabovesealevel
OThosewithLargeheads:1800-2900mabovesealevel.
OTemperature:requirecoolcondition.
[JRainfall:
0750-2000mmperannum.
(OShouldbewelldistributedthroughoutthegrowingperiod.
[]Soils:
ODeep,
[JFertileorrich
[] Welldrained.
(SlightlyacidicPHof6.5

Varieties

Earlymaturing:

Brunswick,

Sugarloaf,

Earlyjersey,
Copenhagenmarket,
Chinesecabbage,
Celerycabbage,
Cafesplitskool
Gloria,mukuki, Goldenacre.

Latematuring:



Drumhead,

Savoy, Perfection,

Winningstadt.
NurseryPractices(establishmentandmanagement)

Establishinanareawherebrassicafamilycropshavenotbeengrownforthelast3yrs.
Preparethenurserytoafinetilthbyremovingallroots,stonesandperennialweeds.

Thebedsshouldberaised,dimensionlmwideandanyconvenientlength(usually2-3min
length).

Makedrillsof10-20cmapart.

Sowseedsbydrillingandcovertoadepthoflcm.
Provideshadeormulchmaterial.Mulchmaterialisremovedattheemergenceofseedlings.
Applyphosphaticfertilizersandmixthoroughlywithsoilduringplanting.
Watertwiceaday.

Hardenofftwoweeksbeforeplanting.

Seedbed/LandPreparation

Cultivation(ploughingandharrowing)shouldbedoneduringthedryseasonsothatallthe
weedsarekilled.Thisgivesseedlingstimetogrowbeforeweedscomeup.

Digholesatthespacingof60cmx60cmor90cmx60cmdependingonthevariety.
Incorporatewellrottenfarmyardmanureinthesoil.

Transplanting

Watertheseedlingsbeforeuprooting.

SeedlingsarereadyfortransplantingafteronemonththatiswhentheyarelO-15cmin
height.

Selecthealthyandvigorousseedlings.
Transplanttheseedlingswithballsofsoiltopreventrootdamage.

Planttothesamedepthastheywereinthenursery.ltsdoneintheeveningorduringcloudy
day.

FieldMaintenance/managementpractices.

Topdressing-it'sdoneat20-25cmheight.ApplyatablespoonfullofCANorSA.Repeat3-4
weeksafterfirsttreatment.



Weeding-Controlweedstoreducecompetition.lt’'sdonebyhand.Careshouldbetakennot
tobreakleavestheyaffectheadformation.

Cabbagepestsandtheircontrol

PestControl Aphids

Affectscabbageheadsduringdryseason.

Theyarerareinwetconditions.

Irrigatetocontrolduringdryseason.

DiamondBlackMoth
Damage:Eatstheundersideoftheleafmakingwindowsorholesintheleaf.
Control:Sprayrecommendedinsecticides.
Sawfly-controlusecroprotationandinsecticides

Cutworms-larvastageofamoththatstayshiddeninsoilormoistrubbish.It’sfoundcurled
inthesoil.

Damage:Attacksthestematthegroundlevelcausingheplanttofall.

Control
:Sprayrecommendedinsecticides.Mixappropriateinsecticidepowderwiththesoilin
eachsoilholeduringtransplanting.

DiseaseControl
BlackRot
Cause:BacteriaofBrassicas

Symptoms:Leavesturnyellowandrottingofthestem(atthepithwherethebacteria
destroysthetissue)givinganoffensiveodour,

Control:Closedseason,croprotation,usecertifiedseedsandspray
appropriatechemicals.

Dampingoff

Cause-fungus.Attackscabbageseedlingsinthenurseryinheavilywateredandshaded
nurserybeds.

Symptoms-cobweb-likeblackmassoffungiformsaringonthestembaseabovethesoil.
Witheringanddeathofseedlings.

control-removeshade,thinningofovercrowdedseedlings,useoflesswater,applycopper
fungicides.



Downymildew
Cause-fungusinareaswhereheavymistsarefrequent

Control-
uprootandburnaffectedplants,practicecroprotationandnurseryhygiene.Apply
fungicidesincaseofheavyinfection.

BlackLeg
Cause:Fungus

Symptoms:Browntoblackspotsonseedlingsanddarkcankeronthestem.

Control:croprotation,destroyinfectedmaterials.

Harvesting
Cabbagesarereadyforharvesting3-4monthsaftertransplanting.
Theheadsarecutwhentheyaresolidandcompact.
Harvestedcabbagesaresoldimmediately.
Duringrainyseasonheadscrackandstartrotting.
Flowersmaygrowfromsplitheadstoformseeds.

Theyaresoldmostlyinurbanareaseitheronwholesaleinbagsorsinglyinretail

Carrots(Daucuscarota)

It’'sahardybiennalrootvegetablethatoriginatedfromEuropeandspreadtomanypartsof
theworld.

ItisarootvegetablegrowninthecoolareasofKenya.Containscarotenethatisnecessary
formanufactureofvitaminA.

Iltiscommonlyeatenrawinsaladsbutcanalsobecooked.

EcologicalRequirements
Altitude:0-2,900mabovesealevel.

Rainfall:

750-1,000mm.
Welldistributedthroughoutthegrowingperiod.
Soils:

Itrequiresdeep,



Finetilth
Welldrainedsoilsthatarefreefromobstaclestoallowforrootexpansion.

Temperatures
:itrequirescooltowarmtemperaturesasveryhightemperaturesresultinthe
productionofpaleandshortroots.

Varieties
FreshmarketvarietiesforexampleChantenayandNantes.

CanningvarietiesforexampleNantes
Foddervarieties(livestockfeed)forexampleOxhast.
LandPreparation
Thefieldshouldbewelldugtoadepthofabout20cm.
Thesoilclodsshouldbebrokentogiveafinetilthbeforeplanting.

Manureshouldnotbeappliedasitinducesforkingwhichreducesthecropquality.

Planting

Carrotsareplanteddirectlyintothemainseedbed.
Seedsaredrilledintorowsmade20-30cmapart.
Theseedsarethencoveredlightlyandthesoilpresseddown.
90kg/haofDSPshouldbeappliedatplantingtimeinthedrills.

Iltshouldbemixedwellwiththesoilsbeforeplacingtheseeds.

FieldmanagementPractice

Thinning--itisdone2weeksaftergermination.
Weedcontrol-thefieldshouldbekeptweedfree.
Earthingupshouldbedonewhileweedingtoencouragerootexpansion..
Topdressing:afterweeding60kgofnitrogenperhectareshouldbeappliedastopdress.
Irrigation-thisshouldbecarriedoutwhereorwhenthereisnotenoughrainfall.
PestControl

Carrotsdonothavemanyfieldpestsexceptthegreenaphids.



Thesecanbecontrolledbyuseoftheappropriatepesticides.
DiseaseControl
Occasionallyattachedbythemildewsespeciallyinwetandhumidenvironment.

Thinningcanbedonetoreducehumidconditions.

HarvestingandMarketing
Carrotsarereadyforharvesting3-5monthsafterplantingdependingonthevariety.

Theyareliftedfromthesoilandsoldfreshorcanned.

Onions(Alliumcepa)

Origin-
MediterraneanregionofsouthEastAsiaspreadingtomanyotherparts.It’sabiennial crop.

OnionsarebulbvegetablesgrowninthewarmareasofKenya.

Theyareusedasavegetableinsaladsandforflavouringfoods,soupsandstews.
EcologicalRequirements

Altitude:0-2,100mabovesealevel.

Rainfall:

1,000mmofrainperyear Irrigationindryareas.

Soils:

Requireswelldrainedfertilesoils pHof6.0-7.0.

Temperatures:

Onionsareawarmclimatecrops.
However,somevarietiesprefercoolconditions.
Theyrequireafairlylongdryperiodforripening.

Varieties

Redcreole,
Tropicanahybrid

Whitecreole.



LandPreparation

Thelandshouldbewellpreparedleavingafinetilth.

Farmyardmanureat40-50tonnesperhectareshouldbeappliedandmixedwellwiththe
soil.

Planting

Direct:Seedsaredrilledinrows30cmapartand8cmwithintherows.20kg/haofDSP
fertilizerisused.

Indirect:Seedsareestablishedinthenurseriesbeforetransplantingtheminrows30cmapa
rt and8cmwithintherows.

Shallowplantingisrecommendedforbulbexpansion.
FieldManagementPractices
Thinning

Itiscarriedoutonlyinthecropthathasbeendirectlyplantedsoastoachievespacingof
8cmbetweentwoplantswithintherow.

Thethinnedplantsreferredtoasspringonionsareusedasvegetablesinsalads.
Topdressing

Calciumammoniumnitrateattherateof250kgperhectareisrecommendedfortopdressin
g onions.

Thisisdone3monthsafterplanting.

PestControl
OnionThrips:
Thesecausesilveringandwitheringofleavesfromthetipsdownwards.

TheyarecontrolledbysprayingwithappropriateinsecticidessuchasDiazinonorfenthion.

DiseaseControl

PurpleBlotchandDowneyMildew

Purpleblotch;
Characterizedbyovalgreyishlesionswithpurplecentresonleaves.
Thiscausesleafcurlinganddieback.

Downeymildew;

Characterizedbybrownsporescoveringtheleavesleadingtodeathofthewholeplant.



Thetwodiseasesareeffectivelycontrolledbycroprotationandapplicationofappropriate
fungicides.

HarvestingandMarketing

OnionsarereadyforharvestingSmonthsafterplanting.
Whenleavesstartdryingthetopsarebrokenorbentattheneck.
Thishastensthewitheringofthestems.
Thebulbsarethendugoutandlefttodryinashadeforafewdays.

Onionsaregradedaccordingtosizeandmarketedinnetsofaboutl14-16kgs.

LivestockHealthl

(IntroductiontoLivestockHealth)

Introduction

[JHealthisthestateofthebodyinwhichalltheorgansandsystemsarenormaland
functioningnormally.
[Diseaseisanydeviationoralterationfromthenormalhealthoftheanimalorstateof
thebodyoftheanimal.
[JProfitableanimalproductionrequires:goodhusbandryofhealthyanimals,correct
feeding,grazingcontrol,adequatewatersuppliesandproperbreedingprogramme.

ImportanceofKeepingLivestockHealthy:

[JHealthyanimalsgivehighincomeduetolowtreatmentcosts.
JAnimalsgrowwellandreachmaturityquickly.

OTheeconomicandproductivelifespanofahealthyanimalislonger. [[Highproduction-
theygivemaximumproductionorperformance.

[[Healthyanimalsgivegoodqualityproductsandconsequently
commandhighmarketvalue.

[JHealthyanimalscanmultiplyregularly.

[JHealthyanimalsareeconomicalandeasytokeepbecausethefarmerspendslesson
diseasetreatment.

[JHealthyanimalsdonotspreaddiseasestoeitherotheranimalsorhumanbeings.

[JSafetyofconsumersoflivestockproducts.

Signsofgoodhealthyinlivestock.

Goodhealthrequiresconstantobservations.Signsofgoodhealtharecategorizedintothre
e:

JPhysicalappearance.



ltsexaminedinthefollowingterms

[IBehavioroftheanimal-healthyanimalsaregentle/docile.Excitementand
aggressivenessisasignofillhealth [JGeneralappearanceoftheanimal-
healthyanimalisalert,brightinmannerand
carriesitsbodyweightevenly.Dullnessandrestlenessisasignofillheath.

[OMovementoftheanimal-theyhavenormalgaitmovingwithaalotofeas.
Limpingorstrainingisasignofillhealth.

[JPoster-theyhavenormalposterwhilestandingandlyingdown.

[IPhysiologicalbodyfunctions.

Iltsexaminedunderthefollowing:

JAppetiteandfeeding-appetiteisthedesiretheanimalshaveforfood.They
havegoodappetiteeatingtosatisfactionifgivenfoodoftherightcolor,taste
andsmell.Theyeatanddrinkwellandregularly.Excessiveoflackofappetite
aresignsofillhealth.

[[Defecation-
theydefecatenormallyandregularly.Inconsistenceintexture,color,
smellandfrequencyofdefecationindicatesillhealth.Dungwithbloodstains,
parasitelarvaeshowsillhealth.

JUrination-theyurinateregularlyandnormallypale-strawurineincolor.
Difficultiesinurinating,redorheavyyellowurineareasignofillhealth.

[JBodytemperature-theyhaveabodytemperaturewithinanormalrange.Body
temperatureismeasurebyaclinicalorvetinarythermometerbyinsertinginth
e rectumorunderthewingsinbirds.Atemperatureaboveorbelowthenormis
asignofillhealth

[JRespiratoryrate-theyhavenormalrespiratoryrateperminute.ltsmeasured
witharespirometer.

Animal Temperature pulserate Respiration
Cattle 38.5-39.5 50-70 10-30
Sheep 38.5-40.5 70-80 12-20
Goat 38.5-40.5 70-80 10-20
Chicken 40.4-43.0 200-400 15-30

Pig 38.0-39.0 60-80 8-18
Horse/Donkey 37.5-38.5 28-40 8-16




Respirationrateinvolvestherhythmicinspirationandexpiration.ltvariesfro
m speciestospeciesasshownabove.

Factorsinfluencingrespirationrate

i)Theboysizeoftheanimal
iilTheamountofexercisedonebytheanimal iii)Thedegreeofexcitement

iv)Theambientorenvironmentaltemperature
Difficultorfastbreathingrateshowsillhealth.

[Productionlevel-theyhavesteadyyieldofmilk,eggs,andotherproducts.
Reducedproductionorweightlossisasignofillhealth.

[JPulserate-theyhaveanormalpulserate(waveofbloodpassingthroughthe
arterialbloodstream,correspondingtothebeatsoftheheart.ltsmeasuredby
placingthefingerorthumbonthearteryunderthetailorloweredgeofthejaw
oftheanimal.ltvariesfromspecietospecies.

Factorsinfluencingthepulserate
i)Thedegreeofexcitement ii)Ageoftheanimal

iii)Sexoftheanimal

iv)Physiologicalstatusoftheanimaliepregnancyorillhealth.
[JMorphologicalconditionsofthebody.

Theyareobservedinthefollowingareas:

[JThevisiblemucousmembranes-theyhaveapink,moist,softandelastic,
smoothandwelllubricatedmucousmembrane.Brightred,paleandanaemic,
yellowishorbluishmucousmembraneisasignofillhealth.

[[Theskinandanimal’scoat-theyhave;warmsmooth,soft,pliableandmoist
skin.Extremedryhair,staringcoatwherethehairsticksup,excessivesweatin
g,
lossofhair,abnormaloutgrowthsorswellingsontheskinofanimalsaresigns
ofillhealth.

PredisposingFactorstoLivestockDiseases

[JTheseareconditionswithinoraroundtheanimalthatmakeiteasyforananimalto
contractadisease. Theyinclude:

[JAnimalfactorssuchas;

[JSpecies-speciestypedeterminesthetypeofdiseaselikelytoaffectthespecies.ieswinefever
affectsonlypigs,newcastleaffectsonlypoultry.

[IBreedoftheanimal-itinfluencesthekindofdiseaseinfluencingabreediecancer
oftheeyeforHereford



[JAge-somediseasesareassociatedwithanimalsofagivenagegrouponlyiepiglet
anaemia,lambdysentry,andcalfpneumonia.
[Jsex-omediseasesonlyaffectcertainsexduetothearrangementoforgansie
mastitis,vaginitisforfemaleandorchitisformale [Jcolouroftheanimal-
heatstresslikelyaffectanimalswithblackskincolorand
photosensitizationforlightpigmentedanimals.
[JEnvironmentalfactorssuchas;
[Chilling,
[IBeingrainedon,
[JExposuretohotsun [[Dampness.
[Managementfactorssuchas;
[Jpoorfeeding,
[housing,
Ohandling
(Jhygiene, [Jovercrowding.

SignsoflLL-HealthinLivestock
[JAbnormalbehaviorforexampleseparationfromtherestoftheherdandrestlessness.
JAbnormalpostureforexamplelimpingandlameness.
JAlimentarycanaldisfunctionsuchasbloodstainedfaecesandabnormaldefecation,

diarrhoeaanddysentery.
[JUrination:highfrequencyortoolowandhavingstrangecolour.
[JSkin:roughwithscalyskin,blistersontheskinandhairloss.
CausesofDiseases
[JPathogeniccauses/infectiosdiseasecausingorganisms;
OViruses-areextremelysmallorganisms.Theycontainanucleicacidcoreina
proteincoat.Notseenusingordinarymicroscopeinsteadanelectronic
microscope.Theygrowandmultiplyinlivingcells.Theyleadtocelldeathdueto
tissuedamageanddisfunction.Theyaffectonlycertaintissuesandonehostonly.
Viralconditionsareinfectiousandcontagious.Examplesofviraldiseases:

Disease Causalorganism/Vector | Animalaffected

Rinderpest Virusattackingmainlyth | Cattle
e
mucousmembraneofth
e alimentarytract.

Footandmouth Virusattacksthemucous | Cattle,sheep,goatsand
membranesofthemouth | pigs
andcoronet.

Swinefever Virus Pigs

Newcastle Virus Poultry

Marek’sdisease(fowl Virus Poultry

paralysis

Gumborodiseaseof Virus Chicks

poultry




[IBacteria-areunicecullarmicro-organismsofdiverseshapes;cocci/spherical,
bacilli/cylindrical,spirilla/spiralandvibrio/commashaped.Theyarefoundinsoil,
air,food,andwater.Somearepathogenicwhileothersarenon-

pathogeniciethose

intheruminantdigestcellulose.Theycausethelargesthnumberofdiseases
(pathogenic).Examplesofbacterialdiseases.

Disease

Causalorganism/Vector

Animalaffected

Anthrax

Bacillusanthracis

Cattlesheep,goatsand
pigs

Blackquater

Clostridiumsspp

Cattle,sheep,goats

Brucellosis(contagious
abortion)

Brucellaabortus

Cattle,goats

poultry/Bacillarywhite
diarrhea

Calfpneumonia Pasteurellaspp Calves

footrot Spherophorus Cattle,goats
necrophorus
Staphylococcusspp

Fowltyphoid Salmonellagallinarum Domesticfowls

Mastitis Streptococcusspp Cattlegoats
Staphylococcusspp

Enterotoxemia(pulpy Clostridiumwelchii Sheep

kidney)

Pullorumdiseasesof Salmonellapullorum Poultry

Lambdysentery

Clostridiumwelchii

Younglambs

[protozoa-aremicroscopicsingle-celledorganisms.Somearepathogenicand
parasitic.Arespreadbyarthropodvectorsieticks,tsetseflyiesandmosquitoes.
Theyalsoproducetoxicdiseasecausingsubstances.Commondiseaseinclude:

Disease Causalorganism Vector Animalaffected
Eastcoastfever Theileraparva Brownticks Cattle
Redwater Babesiaspp Blueand Cattleandsheep
(Babesiosis) brownear
ticks

Anaplasmosis(gall | Anaplasmamarginal | Blueticks Cattle,sheepand
-sickness) e goats
Heartwater Cowdriaruminantiu | Bonttick Cattlesheepand

m (rickettsia) goats
Trypanosomiasis | Trypanosomespp Tsetseflies Mostanimals
Coccidiosis Eimeriaspp Coccidian Poultryandyoung

animals

Oparasiticorganisms-theysuckbloodandtransmitotherorganismsthatcause
diseases.Canblockinternalorgansintheanimalcausinginjuriestothebody
organs.Theyaredividedintoexternalparasites(ticks,fleas,lice, keds,tsetseflies
andbitingflies)andinternalparasites(roundworms,tapeworms,andflukes).

Ofungi.
[Jrickettsia,

OPhysicalcauses;



OPhysicalinjuriestothebodyorpartsietraumaticinjuryduetosuddenandviolent
physicalforce.Pressureonaparticularpartofthebodyierobecausesphysical
injury.Excessiveheatcausesblistersorburns.

[JFracturesandtearingoftheskin.

[IDislocation, [JSprains.

[ONutritional/metabolicdisordersforexamplemilkfever-arisefrombodymalfunctions,
ormineraldeficiencyinthedietormineralimbalances.ltscommoninrapidlygrowing
animals.ltmayresultin:

-Pigletanaemiaduetolackofiron.
-Curledtoeparalysisinpoultryduetolackofcalciumandphosphorus.
-Milkfever9parturientparesis)duetolackofcalcium.
-Goiterinyoungcalvesduetolackofiodine.
-Bovineketosisoracetonaemiaduetoimpairedmetabolismofcarbohydrates
andvolatilefattyacids. -
Enzooticataxiaorswaybackinlambsduetolackofcopper.
-Osteomalaciaduetolackofphosphorus.

[IChemicalcausesforexamplepoisoningbyagrochemicals.Chemicalsieacids,
alkalis,insecticidesandherbicidescausespoisoning.Apoisonisanysubstance
whichwillinterferewiththenormalstructureorphysiologicalmechanismofan
animal’sbodyoncomingincontactwithinternalorexternalbodyorgans.Chemicals
causeirritation,corrosionandburningoftissues.Mostarepoisonous.Others
interferewithmembranepermeability.Weedsi
eDaturastramonium(thornapple)are poisonoustoanimals.

[Livingorganisms-arethemostcommoncauses.Theyincludeparasitesandthose
livingcreaturesthatinvadeanimal’sbody.Examplesbacteria,virus,protozoa,wor
ms, insectsandarthropods.Pathogensaredividedintoinfectiousandthosethatare
typicallyparasiticinnature.

JAmountoffoodeatenbyananimal-excessiveintakeoflushpasturecausebloator
ruminaltympany.Resultsduetoproductionofexcessmethaneintherumenduring
fermentation.Animalsbecomeemaciatedwhentheylack:proteins,carbohydrates,
mineralsandvitamins.feedswithaflatoxincauseill-healthordeath.

CategoriesofDiseases
[INotifiablediseases;

[Thesearediseaseswhichcausehigheconomiclosses.

[JAnycase/
outbreak,shouldbereportedtothegovernmentauthorityieChiefs,D.O.s,
veterinaryofficersorthepolice.

[JTick-bornediseases-Transmittedbyticks.
[IBreedingdiseases-Transmittedthroughmating.
[INutritionaldiseasesforexamplemilkfeverandbloat.
[JParasiticdiseasesforexampleascariosis.

GeneralMethodsofDiseaseControl
Thisinvolvesbothroutinemanagementpracticesandpreventivemeasures;
PREVENTIVEMEASURES



[JQuarantine-istherestrictionofmovementofanimalsandtheirproductsfrom
andintotheaffectedareasintheeventofanoutbreakofanotifiabledisease.lt’s
basedontheprincipalofenclosureinwhichaffectedanimalsareisolatedand
theirmovementrestricted.

(Vaccination-vaccinesareweakenedformsofdiseasecausingorganismsinjectedin
theanimal’sbloodstream.ltstimulatesproductionofantibodiesinanimals.
Examplesvaccinesagainst;footandmouth,Newcastle,rinderpest,rabiesandfowl
pox,anthrax,fowltyphoidandblackwater.

[JControlofvectorsbyuseofacaricidesandrotationalgrazing-avectorisan
organismthattransmitsadiseasefromaninfectedanimaltoahealthyoneieticks,
tsetseflies, kedsandmites.

Disinfectingtheequipmentandbuildingsusingantisepticsanddisinfectantsdisinfe
ctantsareusedtokillbacteriainbuildings,troughsandpigstyfloors.
Antisepticsarepreparationsofmildantibacterialdrugsforuseontheskinorwounds
increamorliquidform.
[JUseofprophylacticandtreatmentmeasures/preventivedrugs-itinvolves
-Useofprophylacticdrugs-ieprovidingcoccidiodantsinwaterorfood
tocontrolcoccidiosis,drenchinganimalswithantihelminthesagainst
internalparasitesinsheep,useoflongactingdrugsiesulphanomides
tocontroltrypasonomiasis.

[JSlaughteringtheaffectedanimalsforhighlycontagiousandinfectious

diseasesierinderpest,footandmouthdisease,Newcastle,swinefeverand

brucellosisisolateandslaughtertheinfectedanimals.ltpreventsanyfurther

spread.Burrydeeplyorburntheircarcasses

[lsolatingsickanimals-it’stheseparationorconfinementofasickanimal
fromhealthyoneswhenitssickorsuspectedtohavecontractedadisease.
gfsdonetoavoidfurtherspreadingofhighlyinfectiousandcontagious

iseases.

ROUTINEMANAGEMENTPRACTICES

[JProperfeedingoflivestock-donetoavoiddeficiencydiseasesandtomake
animalsstrong.Giveabalancedration,dietsthatareadequateinquantity
andquality.Wellbalancedrationactasameasureofpreventingnutritional
ormetabolicdisorders.

(Cullingoftheanimalswhicharecarriers/slaughteringtheaffectedanimals.

[Useofartificialinseminationtocontrolbreedingdiseases.

[JProperselectionandbreedingofanimals-healthanimalsfreefromdiseaseare
selectedforbreeding.Susceptibleanimalstodiseasesareculled.Toavoid
transmissionofcongenitalldiseasesappropriatebreedingpoliciesareneeded

[lProperhousingandhygiene-
housesforrabbits,calves,poultry,pigs,zerograzingandyoungstockshouldmeetth
efollowingrequirements: -Wellventilatedbutfreefromdroughtandcoldwinds,

-Leakproof

-Welllitandeasytoclean

-Allowproperdrainage
-Haveadequatespaceforthenumberofanimalshoused.



Properhousinghelpstocontroldiseasesiemastitis,scoursinyounganimals
andparasitesiemites.Highleveloffarmhygienecontrolsmanydiseases.
Placeafootbathmadeof2%coppersulphatesolutionattheentrance.5-10%
cuso4isusedtocontroldiseaseiefootrot.

AppropriateMethodsofHandlingLivestock
Handleanimalsinahumaneandtechnicalway

Animalsarehandledforthefollowingreasons:
[JWheninspectingtheanimaltoascertainanyabnormalityorsignsofdiseases.
[JWhenadministeringanyformoftreatmentsuchasdrenching,injectionandmastitis

control.
Whensprayingorhanddressingtheanimalwithchemicalstocontrolexternal
parasites.
OWhenmilkingtheanimal.
OWhenperformingsomeofthemanagementpracticessuchasdehorning,disbudding,
castration,hooftrimming.

W
hencarryingouttheseactivitiesanimalsshouldberestrainedinacrushorwithhalters

. Othermethodsofrestraininganimalsincludetheuseof;

[lhalters,
[Jropes, [Jbullring
[Jleadstick.

[JUseofaheadyoke.

Activitiesthatnecessitatehandlingoftheanimal

ODrenching-oraladministrationofdrugstotheanimal.ltsdineusingadrenchinggun.
Animalisrestrained.thehedisheldclosetothestocksmanunderthelefthandarm
pit.Mouthisopenedwiththelefthand.mouthisopenedwiththelefthandanddrugs
pushedin.

OInjection-intra-muscularinjectiondoneintothemusclesorintravenousintoveins.

[Mastitiscontrol-restrainanimalinthecrush.Completemilkingandtheninfuse
antibiotisintotheteats.

[JHandspaying-animalisrestrainedinacrush.Useastiruppumporknapsacksprayer.
Sprayallsidespreferredbyticks.

LivestockHealthll(Parasites)

Introduction

JAparasiteisanorganismwhichobtainsitslivelihoodfromanotherorganism(host)
whichsuffersdamage.
(JParasitismistheassociationbetweenaparasiteandahost.

[



Theeffectsofparasiteonthehostanimalare:
[Deprivingthehostofitsfood-internalparasitescompetewiththehostfornutrient
leadingtolossofwt,emaciationandlowproduction.
[JSuckingbloodhencecausinganaemicconditionthatmightresultindeath.
[IDamagingtheorgansandtissuesofthehost-internalparasitesi.eroundworms,
liverflukesmigratefromplacetoplaceinjuringtissues.
[JCauseirritationontheskinofthehost-parasitesbitingeffectmakestheanimaltorub
itselfagainstsolidobjectsdestroyingskin,furorwool.
[[Destructionofhidesandskins.
[[Transmissionofdiseases.
[JCauseobstructioninbodypassagesleadingtomalfunctioningofaffectedorgans.

GeneralSymptomsofParasitesinfestation:
[JEmaciation.
[JPotbelliedcondition.
[JSwellingsinthejaworotherareas.
JRoughhairorroughcoat.
[JAnaemia.
[Diarrhoea.
[JPresenceofwormsegmentsandbloodstainsinthedefecation.

TypesofParasites
Therearetwotypesofparasites:
[[External(ecto-parasites)
(Internal(endo-parasites)
Externalparasitesare;

[Jticks,

[Jtsetseflies,

[Imites,

[lice,

[Ifleas

[lkeds

OTheyfoundoutsideofthebodyofthehostorganism.Theyattacktheskinof livestock.
Theyliveonorundertheskin.
Theybelongtophylumathropoda

Classesofparasites
[IClassinsect-flies, keds,mosquitoes,flies,lice,andfleas.

oTsetsefly(Glossinaspp)

It’salargeflythatbitesduringtheday.Hasmanyspeciesindifferenthabitats.

Feedsonwildanddomesticanimalsblood.ltundergoescomplete
metamorphosis(developsfromeggs-larvae-pupariumandadultstage)
Harmfuleffectsoftsetseflies

[JTransmitstrypanosomiasisthroughtrypanosomeprotozoanparasiteinthesaliva.
[JSuckslargevolumesofbloodfromtheanimalcausinganaemiainsmallanimals.



[JDamagestheskinsnandhidesofanimalsthewoundsformedactasroutesfor
secondaryinfectionbypathogens. Controloftsetseflies

[JBushclearingtodestroybreedingplacesoftheflies.

[JSprayingbreedingplaceswithsuitableinsecticidesregularlytokilladultflies.

JUseflytrapswithimpregnatednets.

[JUseofsterilizingagentsieradioisotopesonmalefliesandreleasingthem.
oKeds(melophagusovinus)

Commonlyknownassheepticks.Arehairyandwinglessbloodsuckingfliesthatattack

sheep.

Harmfuleffects

[JRetardationofgrowthinlambs.

[JAnimalsbecomeanaemic

Olrritation,animalsscratchesandbitesitselfhencedamagingthewool.

JConsiderablewheninfectionisheavy.

DArachnida-consistsofticks,mitesandspiders LifeCycleofticks
[JEggsarelaidincracksontheground.
OTheyhatchin4-6weeksintolarvaewhichclimbonthegrasswaitingforapassing
animal.
One-HostTick
(Thisrequiresonehosttocompleteitslifecycle.
[JExample:bluetick(Boophilusdecoloratus).
[Preferredsites:face,neck,dewlapandsideofthebody.
[IDiseasetransmitted:Redwaterandanaplasmosis. TWoO-
HostTick
(Thisrequirestwodifferenthoststocompleteitslifecycle.
[JExample:Theredleggedtick(Rhipicephaluseverts)
[JPreferredsites:Ears,anus,udderandthetail.
[[Diseasetransmitted:Redwaterandeastcoastfever.
JExample:Bontleggedtick(amblyommaspp.)
[Preferredsites:Udder,scrotumandtailswitch.
[IDiseasetransmitted:Sweatingsickness. Three-
HostTick
[JThisrequiresthreehoststocompleteitslifecycle.
0
Example:Thebrowneartick(Rhipicephalusappendiculatus)
[Preferredsites:Ears,tailswitchandaroundtheeyes.
[IDiseasetransmitted:Eastcoastfeverandredwater.
[Bontticktransmitheartwater(amblyommaspp.)

ControlofTicks
ODipping/spraying/handdressingwithacaricides.



[JRotationalgrazing.

[JPloughingthelandtobreakthelifecycle.

OHandpickingandkilling.
[JFencingofthegrazingfieldstokeepoffotheranimalsincludingwildgame.
[Burningofgrasstokilltheminvariousstages.

Endo-parasites(internalParasites)

[Endoparasitesarehelminths.

Theycanbedividedinto:
OPlatyhelminthes/flatwormswhichinclude; [[Trematodes(flukes)
[JCestodes(tapeworms).
[INemato-helminthes/nematodes.E.gRoundworms.

GeneralSymptomsofHelminthiasis

[IDiarrhoeawhichfoultheanalandtailregion.
[JDullness.

[JAnaemia.
[Bigstomach(potbelliedcondition).
[JPresenceofwormsegmentsinfaeces.
[JCoughing.

Trematodes(LiverFluke)
OTherearetwospeciesofflukes: [JFasciolagigantica
[Fasciolahepatica.
[JFasciolahepaticaismorecommon.
dlitiscommonlyfoundintheliverandbileductofcattle,sheepandgoats.
JLiverflukeisaprobleminmarshyandlowlyingwetareas.
LifeCycleoftheLiverFluke
JAdultflukeintheliveroftheprimaryhostlayseggs.
[JEggspassthroughthebileductintothesmallintestinesandarepassedoutinfaeces
ontothepasture.
[JUndermoistconditions,theyhatchintoamiracidiumlarvawhichswimsaboutin
searchofasecondaryhost(freshwatersnails).
OInthesnail,itdevelopsthroughsporocyst,rediaandcercaria.
JWhenitleavesthesnail,thecercariagetsencystedonvegetationandbecomes
metacercaria.
OThisisswallowedbytheprimaryhostwithgrass.
OTheyoungflukemigratesintotheliverthroughbloodvesselswhenitmatures.

ControlofLiverFluke
[JKeeplivestockoffmarshyareasneartherivers/streams/lakesanddams.
[IDrenchaffectedanimals.

[IDrainageofswampyareas.
[JEradicatetheintermediatehostbyuseofmolluscicides.
(JProvidewatertolivestockinelevatedtroughs.



Tapeworms

(JTherearemanyspeciesoftapeworms
Eexample; [JTaeniasolium

(Taeniasaginata.
Theadultsliveinthesmallintestinesofman(theprimaryhost).

[TheintermediatehostofTaeniasoliumispig.

OTheintermediatehostofTaeniasaginataiscattle. LifeCycleofTapeworm
JAdulttapewormsliveinman'sintestineswhereitlayseggs.
[JEggsarepassedoutwithfaeces,
[Thentheydevelopanoutercoveringknownasonchosphere.
OTheeggsareswallowedbyintermediatehost.
[[Theoutercoveringisdigestedandtheyoungwormemerges.
OThisboresintothebloodvesselsandiscarriedtospecificmusclessuchasthe
tongue,heart,thighmuscles.
Nitdevelopsintoanencystedformcalledbladder-worm.
OWhentheanimaliskilledandmeatiseatenraworinaninadequatelycookedform,
mangetsinfectedbythebladder—-worm.
Olnman,thebladder-wormevaginatesandattachesitselfontotheintestinalwallwhere
itdevelopsintoanadult.

ControlofTapeworms
OMeatshouldbewellcookedbeforeeating.
JUseofdrugsinprimaryhost.
[IMeatinspectionbymeatinspectors/veterinaryofficers.
[JUseofpitlatrinesbyman.

Nematodes(Roundworms)

Commononesare;
[JAscarissuum(pigroundworms),
[JAscarislumbricoidesfoundinmanandsheep
[JHaemonchuscontortusfoundinsheep,cattleandgoats.
[JRoundwormsarecommoninwarmareasespeciallyinareaswherethestandardsof

hygieneandsanitationarelow.

NatureofDamage
[I[Damageisdonetotheliverandlungtissuesastheymigrateinthebody.
[]Suckoutblood.

[IDeprivethehostoffood. ControlofRoundworms

JUseofdrugs.

[JRotationalgrazing.

JUseofproperstockingratestoavoidovergrazing.
[JPracticinghighstandardsofcleanlinessandhygienesuchasuseoflatrines.



LivestockProductionll(Nutrition)

Introduction

JAnimalsarefedforthepurposeofproductionandbodymaintenance.
OTheediblematerialgiventoanimalsiscalledfood.
[litisdigested,absorbedand-utilizedinthebody.
[Nutrientsareorganicandinorganicsubstancescontainedinthefoodmaterials.

ComponentsofFoodmaterial
[lwater,
[Jprotein,
(Jcarbohydrates,
[Jfatsandoils, [Jvitamins
[Imineralsalts.

Water

Sources

OFreewater(throughdrinking)
[IBoundwater(containedinfeeds).
[IMetabolicwater(obtainedfromoxidationoffood). Functions
[JRegulatesbodytemperature.

OTransportagentinthebody.

[] Universalsolventinthebody.
[JGivesshapetothecells(turgidity).

[JActsasalubricant.

[JActsasconstituentofbodyfluids.

FactorsDeterminingtheRequirementsofWaterbyLivestock
[JProductionlevel.
JAmountofdrymattereaten.
OTemperatureofthesurroundingarea.
OJTypeofanimal.
[JTypeoffoodeaten.
Protein Sources:
[JGroundnutcakes,
[Jcottonseedcakes,

[Jfishmeal, [[meatmeal.

Functions:
[IGrowthofnewtissues.
[JRepairofwornouttissues(bodybuilding).
[JSynthesisofantibodies.
[JSynthesisofhormonesandenzymes.



OProductionofenergyduringstarvation. DigestionofProteins
Innon-ruminants,proteindigestiontakesplacedinthestomach.
[JFoodissubjectedtomechanicalbreakdownthroughchewingintosmallparticles.
[JProteinisactedonbyenzymestoturnintoaminoacidwhichisassimilatedintothe
bloodstream.
Inruminants,proteindigestioninitiallytakesplaceintherumen.
[JFoodisactedonbymicro-organismsintomicrobialprotein.
[Later,enzymaticactiontakesplaceinthe"truestomach"orabomasumwhere
proteinsarebrokendownintoaminoacidswhicharethenassimilatedintothe
bloodstream.

Carbohydrates Sources:
[Cereals,
[Jtubers
[Jlcommerciallymixedfeeds.

Functions:
[Supplyenergyandheattothebody.
[JExcessisstoredinformoffatforinsulationofthebody.

DigestionofCarbohydrates
[JiInnon-ruminants;
[Jcarbohydratefeedsarebrokendownbychewingintosmallparticles.
[JThenenzymaticactionfurtherbreaksdowncarbohydratesintoglucose,fructose
andgalactosewhicharethenassimilatedintothebloodstream.
[Jinruminants;
[Imechanicalbreakdownofcarbohydratefeedsisfollowedbymicrobialactivities
whichbreakdowncelluloseintovolatilefattyacids.
[JTheseareabsorbedthroughtherumenwalls.
[]Somecarbohydratesarebrokendownbyenzymaticactioninthe"truestomach"or
abomasum.

FatsandOils Sources:
[ICottonseeds, [|soyabeans
[Jgroundnuts.

Functions:
[ISupplyenergyandheattothebody.
[JExcessisstoredasfatadiposetissues.
[JSourceofmetabolicwaterinthebody.
JRequiredforthedevelopmentofneuralsystem.
(Insulatorinthebody.

DigestionoflipidsinRuminants
[Fatsarehydrolysedintherumenintofattyacidsandglycerol.

[JOthersarefermentedintopropionicacid,
[JTheshorterchainsarepassedtothetruestomachwhereenzymaticactiontakes place.



Vitamins Sources:
[JGreenmaterials, [Jdriedgrass
[fishliveroil.

Functions:
[JProtectsthebodyagainstdiseases.
[JRegulatethefunctionsofallpartsofthebody.
Oltactsasaco-enzymeinthebody. Examples:
[VitaminA,
[JvitaminB2 [JvitaminC,
[JvitaminE [JvitaminK.

Minerals Sources:
[1Saltlicks,
[Jbonemeal, [Jlegumes
[Jcereals.

Functions:
[JFormpartofthetissuessuchasbonesandteeth.
[JWorktogetherwiththeenzymes.

[] Actasacid-basebalances.
[JActaselectrolyteinthebody.
[Regulateosmoticbalanceinthebody. Examples:

[]Calcium,

[Jphosphorus,

[Jmagnesium,

[liron,

[Jiodine, [Jsodium

[Jchlorine.

[JCalciumandphosphorus[]Neededforteethandboneformation.
[JLackofthesemineralsleadstorickets,osteomalacia.
[] Lackofironleadstoanaemia.

ClassificationofAnimalFeeds
Thisisbasedonnutrientcomposition:
[JRoughages.
[lConcentrates.
[[Feedadditives.

Roughages
[JArefeedsoflowavailablenutrientsperunitweightandhighfibrecontent.
Examples:

Dryroughages,
succulentroughages,
residuesfromagriculturalbyproductsandconservedmaterials. Characteristics



[JLowlevelofavailablenutrients.
Havehighlevelofcalciumespeciallylegumes.
[JGoodsourceofvitaminA.
[JHavehighfibrecontent.

Concentrates
[JArefeedsofhighavailablenutrientsperunitweight.

Examples:

[JMaizegermandbran,
[Imaltextract,
Omilkproducts,
[Jsoyabeans,
[Joilseedcakes,
[Imeatmeal, [Jbonemeal
Obloodmeal.

Characteristics [JLowfibrecontent.

[JFeedcontentisconsistentlyhigh.
[JHighdigestibilityofthefeed.
OHighinnutrientcontent.
FeedAdditives
Thesearesubstancesaddedtothefeedtoincrease;
[Jpalatability,
[Jmedication
[Jorhormonestomakeanimalsproducemore. Therearetwotypes:
[INutritiveadditives,suchasminerallicks(maclick).
[INon-nutritiveadditives,suchas;
Omedicants(coccidiostats), [JStilboestrol(usedinbeefanimals)
Moxytocin(toincreasemilkletdown). Functions
[JStimulategrowthandproduction.
[] Improvefeedefficiency.
[JPreventdiseasecausingorganisms.

CompoundedFeeds
OThesearethefeedspreparedandmixedbyuseofmachines.
[JThesefeedscanberound,pelleted,pencils,cubesormash.

Poultryfeedscanbecategorizedas:

[Chickmashhaving20%D.C.P.giventochicks.
[JGrowersmashhaving16%D.C.P.giventogrowers. [JLayersmashhavingl2-
15%D.C.P.giventolayers. Meaningoftermsusedtoexpressfeedvalues
[INutritiveratio(NR):
Hlstheproportionofproteintocarbohydratesandfats. [Jinyounganimals1:3:6

(Jinoldanimals1:8.
NCrudeprotein(C.P):Isthetotalamountofproteincontainedinafeed.
NDigestibleCrudeProtein(D.C.P):Istheportionofcrudeproteinwhichananimal

iscapableofdigesting.
[ICrudeFibre(C.F.):



[JIsthetotalamountoffibrecontainedinafeed.
Oltismainlyligninandcellulose.

NDigestibleFibre(D.F.):Istheportionofthetotalfibrecontainedinafeedwhichan
animaliscapableofdigesting.

ODryMatter(D.M.):Isthematerialleftinafeedafterwaterhasbeenremoved.

OStarchequivalent(S.E.):Istheamountofpurestarchwhichhasthesameenergy
as1l00kgofthatfeed.

[OTotalDigestibleNutrients(T.D.N.):Isthesumofallthedigestibleorganic
nutrientssuchasfats,proteins,carbohydratesandfibre.

ComputationofLivestockRations [JRation:

Jlstheamountoffoodthatwillprovideessentialnutrientstoananimalina24hour
period

(Jtoenablethatanimaltomeetitsmaintenanceandproductionrequirements.

[IBalancedration:
[ Istherationthatcontainsalltheessentialnutrientsinrequiredamountsandin
therightproportion.
[IMaintenanceration:
Histheportionofafeedrequiredbyananimaltocontinuewiththevitalbody
processeswithnolossorgaininweight.
[JProductionration:

[Isthefeedrequiredbyanimalsoverandabovemaintenancerationtoenablethe
animaltoproduce;

(Oforexample;milk,eggs,wool,growinsize,performwork,reproduceandfatten.

Stepsinrationformulation
[JFindingouttheanimal'sfeedrequirementbasedonbodyweight.
[JListalltheavailablefeeds,withtheirnutrientcompositionandtheirprices.
[ICalculatetheamountofingredientsrequiredintherationtomeettheanimalsneeds.

Methodsusedinrationformulation

[JTrialanderrormethod
[JPearson’ssquaremethod
[IGraphicalmethod
[JLinearprogramming(useofcomputers)
Examples;

MixaPigsration22%proteinusingsoyabeanmeal40%DCPandmaizemealcontaining
8%DCP.



Pearson's square method

Sovabean meal 14 Parts of Sovabean
. 4o DCP maal
22
Maize meal 15 Parts of Maize
éﬁ‘; DCP mal

Taotal=3zFarts

Soyabeanmeal(14*100)=43.75kg
32 Maizemeal(18*100=56.25kg
32 Digestionanddigestivesystems

[Digestionistheprocessthroughwhichfoodisbrokendownintosmallparticlesinthe
alimentarycanalreadyforabsorptionintothebloodstream.

Digestionoffoodinlivestocktakesplaceinthreestages;
[IMechanicalbreakdownandchewing
[Microbialbreakdownbybacteriaandprotozoaintherumenofruminants
[JChemicalbreakdownbyenzymes.

Digestive system of a Ruminant
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[IBreakdownoffoodbymicro-organismsandalsostoresfood.
[SynthesisofvitaminB-complex.
[Synthesisofaminoacidsfromammoniagas.
[JProteinsarebrokentopeptidesandaminoacids.

[ICarbohydratesarebrokentovolatilefattyacids. Reticulum:



[JSeparateslargefoodparticlesfromthesmallparticles.
[JRetainsforeignmaterialssuchasstones,hardwoodandsand.
Omasum:
[Breaksupfoodbygrinding. [JReductionofwatercontentfromthefeedstuff.
Abomasum:
[JEnzymaticdigestiontakesplacehere..
[JContainssomemicrobeswhichdigestcellulose.
[IBreaksupfoodbygrinding.
[itisalsofoundinnon—-ruminants.

Digestive system of a non-ruminant e.g pig
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Factim

-—\_._\_\_'_,_,.-'-""-F'

Oesaphagus

Duadenum
small intestines

ComparisonBetweenDig
estioninRuminantandNonruminants

Ruminants Non-ruminants
0. * Chewthecud. (0. « Donotchewthecud.
a « Havefourstomachchambers-thus|l e« Haveonestomachchamber -
0 polygastric. 0 thusmonogastric.
0 . Regurgitatefood. [l e+ Cannotregurgitatefoodonce
.0 . Candigestcellulose.Have [J 0 swallowed.
0 micro-organismsintherumen [] [0 « Havenomicro-organisms
0 thatdigestcellulose. - inthestomachhencecannot

0 5.HavenoPtyalininsalivahence 0 [ digestcelluloseexceptthose

. [ noenzymaticdigestioninthe 60 * animalswithmicro-organisms

thMostdigesti 0 inthecaecum.
b0 mod dal?ssorI?:ﬁ)Sn::gnkzg. 0 « HavePtyalininthesalivahence
P [ enzymaticdigestionstartsinthe
. e 0 placeintherumen. 0
m

. .7  Havealkalinesalivaduetopresence ) )

. [ ofammonia. 0 D.outhMostdlgestlonandabsorp

. D tion

inthesm
takesplacaellintestines.
0 0 0 [ ThesalivaisneutralpH.

nDifferences



Digestion system of poultry

oasophagus

proventriculus

N\

crap

Lactum
} x"-"eht

mall intastines

gizzard

duadanum

FunctionsofthePartsofPoultry

[1Crop:
[JStorageoffood.
[JSofteningoffoodbysecretionsfromsmallglandsinthewalls.
OProventriculus:Enzymesstartthebreakdownoffood.

NGizzard:-Crushesandgrindsthecoarsefood(hassmallgritandgravel).

ComparisonBetweenDigestionInRuminantsandNon-Ruminants

I s s I s e

[



SimilaritiesBetweenDigestionInRuminantsandNon-Ruminants

[Digestioninyoungruminantsissimilartothatinnon-ruminantsastheydonothavea
developedrumen-reticulumcomplex.

[JFinalproteindigestiontakesplaceinthesmallintestinesinbothcases.

OWaterabsorptiontakesplaceinthecoloninbothruminantsandnon—ruminants

LivestockProductionlll...

(SelectionandBreeding)

Introduction

OThebreedingofanimalsisunderhumancontrol,andthebreedersdecidewhich
individualsshallproducethenextgeneration.

[[Thebreedermakesachoice.
0
Thebreedingofanimalsisbaseduponthefactthatcertainqualitiesaregenetic ,hencev
aluablequalitiesarepassedonfromparentstooff-springs.
OThequalitiescanbemaintainedorimprovedinthenextgeneration.

Theperformanceofananimalisinfluencedbytwomajorfactors;

[JGeneticpotential
[[Theenvironment,whichincludes:

[JFeeding,

[[Health,

[ICare

OTheecologicalconditions.
OThegeneticpotentialofananimalisinheritedfromitsparents.
[inselectionandbreedinganimalswithsuperiorcharacteristicsareselectedand

allowedtomate.
OIntheprocesstheytransmitthesuperiorcharacteristicstotheiroffspring.
JWhenthisisdoneoveralongperiodoftime,itresultsinlivestockimprovement.

ReproductionandReproductiveSystems

JReproductionistheprocessbywhichoff-springsareproduced.
JAllfarmanimalsmultiplybymeansofsexualreproduction.
Olitbeginswithfertilizationwhichisthefusionofmaleandfemalegametestoforma
zygote.
(Fertilizationtakesplaceinternallyinthebodyofthefemale.
[JTheembryo(zygote)formeddevelopsinsidebodyofmother,fedandprotecteduntil
endofgestationperiod.
OInpoultry,theprocessisdifferentinthateggsarefertilizedinternallybutlaidand
developmentofthechicktakesplaceoutsideduringincubation.
(JIinbothmaleandfemale,certainorgansarespecializedfortheprocessof
reproduction.
[JSomeoftheseorganssecretfluidswhicharenecessaryforthemovementand
survivalofthegametes(reproductivecells.)



ReproductioninCattle
OThemalereproductiveorgansproducethemalegametes,thespermatozoans.
[[Theseareintroducedintofemalereproductivesystem,wheretheyfusewiththe

spermtoformzygote.

Reproductive system of a bull

cawpears gland

prostata gland

- seminalvasidles

-:—__:E-Ep—‘-.rm ducts

urathra

sheath

apididy mis A

scratum

[[Thetestis:
JTherearetwotesteshanginglooselybetweenhindlegs.
[JEnclosedbylooseskin(scrotum)scrotumregulatetemperatureoftestisfor
optimumproductionofsperms.
[JProducespermatozoa(sperms)whicharestoredincoiledtubecalledepididymis.

NEpididymis:Storageofspermatozoa.
[ISpermducts:

JConveysspermfromthetestisandurinethroughthepenis.
Osphinctermusclescontracttoalloweachtopassseparetly.

nSeminalvesiclesproducefluidcalledsemem.
[Jsemencarriesspermsoutofpenisinfluidform.

OProstategland-producefluidthatneutralizetheacidiceffectsofurineinthe
urethrapreventingdeathofsperms.

NAccessoryglands:includeseminalvesiclescowpersglandandprostategland.
NUrethra:Conveysurineandsemen.
[JPenis:
[JSurroundedbyasheathwhichisanextensionofskin.
Hltintroducesspermsintothevaginaofacowthroughthevulvaduringmating.



[ltisacopulatoryorgan,alsousedforurination.
Reproductive system of a cow

aviduct{fallopan tuba)

funnel

laddar
urathra

S

wulva

Ovariesandfallopiantubes(oviduct)
[JTwoovarieslocatedinabdomen,leftandright.
[JProduceova/eggsandhormoneswhichcontrolsexualcycle.
[JOestrogenproducedbygraafianfollicleinsideovaryinducesoestrus
Jie.Heatperiodsothatthecowshowssignsofheat
[JAfterevery2ldaystheovaryreleasesamatureovumandthecowcomesonheat.
OTheovumtravelsthroughthefallopiantubestotheuterus.
[[Thereleaseandmovementoftheovumdowntotheuterusiscalledovulation.
Oifmatingisdoneatthistime,fertilizationwilltakeplace.
OThefertilizedeggimplantsitselfontotheendometrium(wallsofuterus)anddevelops

intofoetus.

Fallopiantubes:
[Fertilizationtakesplacehere.
[JAlsoapassagefortheeggfromtheovarytotheuterus.

Theuterus:

[JEmbryodevelopshere. [[Thecervix:Closestheuterus.
ThevaginaandVulva:
[Vulvaistheexternalopeningoffemalereproductivesystem.
[itallowsmatingtotakeplacesothatspermsaredepositedintothevagina.
[Thefoetusandurineareremovedthroughthevulva. Pregnancy

Olsperiodbetweenfertilizationofovaandtheexpulsionofthefoetusthroughthevulva.
[JAlsocalledgestationperiod. [Jincattlegestationperiodis270-285days.
[JEndswiththebirthofacalf.



(JThereproductivetractundergoesaperiodofrestduringwhichitisrepairedand
returnstonormal.
ODuringpregnancy,hormonecalledprogesteroneisproducedbytheplacentato
maintainthefoetusintheuterus.
Parturition(givingbirth)
JActofgivingbirthcalledparturition.
[JThistimethefoetusexpelledthroughthebirthcanal.

Whenananimalisabouttogivebirth,itshowssigns;-
[IDistendedudderwhichproducesthickmilkyfluidcalledcolostrums.
[Swollenvulvaproducingthickmucus.

[JLooseandslackenedpelvicgirdle.
[Visiblepinbones.
[][Generalrestlessness.

JAnimalparturateswithin2-3hoursafterthissigns.

OThecorrectpresentationiswiththefrontfeetfirst,andtheheadoutstretchedand
restinginbetweenthefee.

DAnyotherpresentationcalledmal-presentationorbreechpresentationand
requiresassistance.

ReproductioninPoultry

[JThecockhasnopenisbutasmallopeningneartheventthroughwhichspermsare
emitted.

[JCockhastesteswithinthebody.

[JThehenhaselongatedoviductforformationofanegg.

[Fertilizationoccursinternally.

[Duringmatingthecloacaofthehenandtheventofthecockfitintoeachotherand
thensemenispouredintothecloaca,thensuckedtotheoviducts.



TheReproductiveSystemofaHen

Reproductive system of a hen

=24
(/; avary funnallinfundibulum}

avumi 2gg) viduct

magnum
isthmus

uterus shell gland)

/}\'ﬁ gina

clomcalvant)

Ovary
[JHenhastwoovariesbutonefunctional.
[JOvaformedinovaries.
[13500-40000vapresentinsideovaryheldbyfollicle.
OMatureovumreleasedviaraptureoffollicle.
(itmovesintooviductreceivedbythefunnel.
Funnel(infundibulum)
[JFertilizationoccurshere.
[JChalazaealsoaddedtoyolk.
[[Timehereisl5minutes.
Oltis11.6cmlong. Magnum

[MThickalbumenisadded.
[IStaysfor3hrs.its33cmlong. Isthmus
(lits10.6cmlong.
[JShellmembranesadded.

[IDeterminesshapeofegqg.
[JWater,mineralsaltsandvitaminsadded.

OTakesl5minutes. Uterus(shellgland)

[JCalciumdeposited9ie.shelladdedaroundtheegg.
[JPigmentsadded.



[JAdditionofalbuminfinished. VaginaDStaysherefor18-
22hours.

[Short,6.9cmlong.
[IFortemporalstorageofeggbeforelaying Cloaca
[JEggmovesoutofcloacathroughthevent.
[JThecloacaextentsouttopreventtheeggfrombreaking.

NB;
[JEggformationnotdependedonfertilization.
[JEggformationtakes24-26hours.
[JThecomponentsofeggareobtainedfrombodyreservesofthehensbody.

SelectionofaBreedingStock
[Selectionisusedasatoolforlivestockimprovement.
[JAbreedingstockisagroupofmalesandfemaleswhichactasparentsoffuture
generations.
[ISelectionistheprocessofallowingcertainanimalstobeparentsoffuture
generationswhilecullingothers.
(Cullingistheremovalofanimalswhichdonotperformtothedesiredlevel,fromthe
herd.
[[Theanimalsretainedhavecertaindesirablecharacteristicswhichmakethemproduce
more.
[JSelectedanimalsmakeupthebreedingstock.
[JThebreedingstockshouldpassthegoodqualitiestotheiroffspringsforbetter
performance,toimprovethelivestock.
[ISelectionprocessrepeatedformanygenerationsincreaseschancesofformationof
desirablequalitiesinananimal.
[JGeneticallytermedasgenefrequency(occurrenceofthegenesthatcarrydesirable
characteristics.)
OJSelectionincreasesoccurrenceofdesirablegenesanddecreasesoccuranceof
undesirablegenes.
[Duringselection,thecharacteristicstobeselectedforarefirststudiedcloselyto
ascertainthatitisnotinfluencedbytheenvironment,butmainlybythegeneticmake
up.
OSelectionhelpsimprovecharacteristicswhicharehighlyheritable.
OHeritabilitymeansthelikelihoodofaparticulartraittobetransmittedtotheoffspring
andtheyarestronglyinherited.
OAcharacterlikemilkyieldislowlyheritable,i.e.itisweaklyinheritedandabigger
percentageofthecharacterisaffectedbytheenvironment.

Thedegreetowhichselectionaffectsacharacterdependsonthefollowing

factors;
OTheheritabilityofthecharacter
OTheintensitywithwhichtheselectionisdone



Theintervalbetweengenerationsandkindofselectionbeingpracticed.

FactorsToConsiderWhenSelectingABreedingStock.

JAge

[Levelofperformance
OPhysicalFitness

[Health
JBodyConformation
[JTemperamentorBehaviour
[JQualityofproducts
[OJMotheringAbility
JAdaptability

[JProliferation

[Age
OYounganimals,
[JThosethathavenotparturatedformorethan3-times,shouldbeselected.
[JTheyhavealongerproductivelife.
(JOldanimalsarepoorbreedersandlowproducers.
OProductionandbreedingefficiencydeclinewithage. [[Levelofperformance
JAnimalswithhighestproductionlevelselected.
JPerformancebestindicatedbyrecords.
Goodperformanceofanimalindicatedby;
[JHighmilk,woolandeggproduction,
JGoodmotheringability
OHighprepotencywhichistheabilityofaparenttopassgoodqualitiestotheir
offsprings.
OTheanimalswithpoorperformanceshouldbeculled.
JGoodrecordskeptandusedbythefarmerforthispurpose.
[JPhysicalFitness
Animalsselectedshouldbefreefromanyphysicaldefect
e.g.
Jmono-eyed,
(limping,
dirregularnumberofteats,
[Jscrotalhernia,
[defectiveandweakbackline
[JHealth
[ISickanimalsdonotbreedwellandareexpensivetokeep.

[JAnimalsthatareresistanttodiseasespassthesecharacteristicstotheir offsprings

[IBodyConformation



JAnimalsforbreedingtobeselectedaccordingtoproperbody
conformation.
JAdairycowshouldbewedge-shapedwithalargeudder,thinlegs,
longneck.
[[TemperamentorBehaviour
JAnimalswithbadbehaviorsshouldbeculled.eg
[JCannibalism,eggeating,aggressiveness,kicking

[NQualityofproducts
[JSelectanimalsthatgiveproductsofhighquality.

[OMotheringAbility
[JAnimalsselectedshouldhaveagoodmotheringability,
[[Thatisanimalswithgoodnaturalinstincttowardstheiryoung ones.
OThiswillenablethemtoreartheyoungonesuptoweaning.

DAdaptability
[JAnimalsselectedshouldbewelladaptedtotheprevailingclimatic
conditioninthearea.
OProlificacy
JAnimalsselectedshouldbehighlyprolific.
[JThatis,animalswiththeabilitytogivebirthtomanyoffspringsata
time(largerlitter).
OThisisaqualitythatshouldbeconsideredwhenselectingpigsand
rabbits.

Selectionincattle,andsheep,

Selectionincattle
Considerthefollowing;
[JLevelOfPerformanceWhichinclude; [JMilkYieldButerContent.
JLengthOfLactationPeriod.
[Calvingintervals.
JAgeOfTheAnimal,
(Fertility,
OPhysicalFitness,
[[HealthOfTheAnimal,
JBodyConformation,
(SuitabilityOfTheEnterprise-MilkOrBeef

Selectioninsheep
Considerthefollowing;
[JLevelofperformancewhichincludes;
OMotheringability
[IGrowthrate
OWoolquality
[JCarcassquality



OTwiningrate
[JAge
[Suitabilitytotheenterprise-woolormutton
OFlockinginstinct
[[Healthoftheanimal
OPhysicalfitness
[Jinheritabledefects
OFertility
[inheritabledefects. [JFertility.

SelectioninGoats Considerthefollowing:

[Fertility.

[IMotheringability.

[IGrowthrate. [JTwiningrate
[ICarcassquality/dressingpercentage.

[IGrowthrate.

[JSuitabilitytotheenterprise-milkormutton. [JHealthoftheanimal.

[Age.
SelectioninPigs

[Considerthefollowing:
[JCarcassquality/dressingpercentage.
[Suitabilitytotheenterprise(baconorpork) [JGrowthrate.
[JHealthoftheanimal.
[IMotheringability.

[Prolificacy.

[INumberofteats.

[JTemperament.

[IBodyformation.

[JAge.

[JHereditydefects

SelectioninCamels
[JHealthoftheanimal.
JAge.
JTemperament.
[JForagingability.
[Fertility.
[Levelofperformance-milk,meat,furandtransport. MethodofSelection
Theseinclude:
[IMassselection-Animalswithsuperiorcharacteristicsareselectedfromaherdand
thenallowedtomateamongeachother.
OProgenytesting-assessingonthebreedingvalueofananimalonthebasisof
performanceofitsoffsprings.



OContemporarycomparison—-comparisonofperformancebetweenheifersofthe
sameageandsexualmaturity.

Breeding
[JProcessofmatingselectedmalesandfemalestoproduceoffspringwiththedesired
characteristics.

Reasons:
OToexpandtheinheritedpotentialoftheanimal.
JToimproveproduction.
JToovercomeproductionproblemscreatedbytheenvironment.
[JTosatisfyconsumerstaste.
[JForeconomicreasons.

TermsUsedinBreeding Inheritance
[JGenetictransmissionofcharacteristicsfromparentstooffsprings.
JThemechanismofinheritanceiscarriedbythesexcells(gametes)andiscontrolled

bygenesfoundinthechromosomes.
JGenesareverytinyunitsofinheritancecarryingparticularcharacteristics,suchas

colour,bodyshapeandamountofmilkproduction.
[IChromosomesaregeneticmaterialswhichcarrygenes.
[JTheyexistinpairspaternalandmaternal)inthenucleusfthebodycells.
OTheyarealwaysconstantinnumber.

DominantandRecessiveCharacteristics
JAdominantgeneisonethatsuppressestheother.
0 Itproducesadominantcharacteristic.
[JArecessivegeneisonethatissuppressedbytheother.

Oltproducesarecessivecharacteristic. HybridandHybridVigour

OAhybridisananimalwhichistheproductofcrossinganimalsoftwodifferent breeds.

OHybridvigourorheterosisisincreasedvigourandperformanceresultingfrom
crossingtwosuperiorbreeds.

Epistasis
OThisisthemaskingoftheeffectofonegenebyanothergenewhichisnon-allelic,that
issituatedondifferentlocus.

BreedingSystems

Inbreeding
[IMatingofanimalswhicharerelated.Reasons:
OToincreasegeneticuniformityinaherd.
[lUsedtofixtherequiredcharacteristicsinnewbreeds.
(JToincreasephenotypicuniformity.

[[Togetprovensires. Limitations
[Jltcanbringaboutlossofhybridvigour.
fitmayleadtodeclineinfertility. [Jitmayleadtohighrateofpre-natalmortality.



Systemsoflnbreeding

0
CloseBreeding:matingbetweenverycloselyrelatedanimals,forexamplesibma
tingandparentssib-mating.
OLineBreeding:matingofdistantlyrelatedanimalsthathadacommonancestorfor
examplecousins. Outbreeding
OMatingofanimalswhicharenotrelated.

Reasons:
JTointroducenewgenesinanexistingbreedingherd.
[JToexploitheterosisresultingfromacrossbetweentwobreeds.
[[Todevelopanewbreedoragradeanimal. Limitations
[JLackofuniformityinanimalsthatresultfromoutbreeding.
[Desirablecharacteristicsmaybelostduetovariation.

SystemsofOutbreeding

[ICross-breeding
Matingofanimalsfromtwodifferentpurebreeds.

[JOut-Crossing

Matingofunrelatedanimalsfromthesamebreed.

[NUpgrading/Gradingup
Matingwherethefemaleofacowgradestock(locals)ismatedwithapurebreed
sire.

Theresultantanimalisreferredtoasahighgrade.
MatinginLivestock

MatinginCattle
[JHeatsignsoccurevery2ldays.
[fTheheatperiodlastforl8-30hours—onaverage24hours.
[JCowshouldbeservedl2-18hoursaftershowingthefirstheatsigns.
HeatSigns [JRestlessness.
[IMountingonothersandwhenmountedonshestandsstill.
[Riseinbodytemperature.
ODropinmilkproductioninlactatingcows.
[Vulvaswellsandbecomesreddish.
[]Clearorslimymucusfromthevulva.
[IBellowingormooingfrequently.

MatinginPigs
[[Heatsignsinpigsoccurafterevery2ldays.
[JTheheatlastsabout72hours.



OSowsorgiltsshouldbeservedin18-36hoursoftheheatperiod. SignsofHeat
[JRestlessness.
[Frequenturination.

[Swellingandreddeningofthevulva.

[Clearorslimydischargefromthevulva.
[JFrequentmountingonothers.
[litrespondsverywelltothe'ridingtest'.

MatinginRabbits
[IDoesarereadyformating6-7monthsofage.
[JHeatsignsoccureveryl4days.
[fThedoeshouldbetakentothebuckandnotviceversa.

SignsofHeat

[JRestlessness.

[JFrequenturination.

[ISwollenvulva.

[fThedoethrowsherselfontheside.
[JThedoerubsherselfagainstthewalloranyothersolidobject.
[fThedoetriestocontactotherrabbitsinthenexthutchbypeeping.

MethodsofServiceinLivestock

NaturalMating Advantages:
[Jitismoreaccurate.
[itislesslaborious.

[Usefulwhenheatsignsoffemalescannotbeeasilydetected. Disadvantages
[Inbreedingisnoteasilycontrolled.

[fTransmissionofbreedingdiseases.

[JExtrafeedforthemaleisrequired.

[lLargemalescaninjuresmallfemales.

[] Wastageofsemen.
[litiscumbersomeandexpensivetotransportabulltoremoteareas.

Artificialinsemination
[introductionofsemenintothefemalereproductivetractbyartificialmeans.

Advantages
[[Thereiseconomicaluseofsemen.
(ltcontrolstransmissionofbreedingdiseases.
[Siresthatareunabletoservecowsduetoheavyweightorinjurycanproducesemen
toservecows.
Oltpreventslargebullsfrominjuringsmallcows.
Oltreducestheexpensesofkeepingamaleanimal.
JAsmallscalefarmerwhocannotaffordtobuyasuperiorbullcanhavethecows

servedatalowcost.



[JSemencanbestoredforiong.
Olthelpstocontrolinbreeding.
(lteliminatesthethreatofkeepingdangerousbullsfromthefarm.
« [tmakesresearchworkeasier. Disadvantages
[JHarmfulcharacteristicscanbespreadquicklybyonebulltotheoffsprings.
* Itrequiresskilledlabour.
[JLowchanceofconceptionduetodeathofsemenduringstorage.
[itislaborious:

EmbryoTransplant

Jltistheimplantationofanembryo(fertilizedova)fromahighqualityfemale(donor)
intheuterusofalowgradefemale(recipient).

Advantages
[JFastermultiplicationofananimalwithsuperiorcharacteristics.
[ltiseasiertotransportembryosthanthewholeanimal.
[JEmbryoscanbestoredforalongperiodawaitingtheavailabilitybyrecipientfemales.
(ltstimulatesmilkproductioninafemale(recipient)thatwasnotreadytoproducemilk.
JLowgradeanimalscanbeusedinproductionandrearingofhighqualityanimals.
[Offspringsofasuperiorfemalecanspreadquicklyinanarea. Disadvantages
Jltisexpensive.
(ltrequiresskilledpersonnel.
Oltrequiresspecialequipmentforfertilizationandstorageofembryos.
SignsofParturitioninLivestock
(Parturitionistheactofgivingbirthinfemaleanimals.

ParturitioninCattle JThegestationperiodincattleis270-
285daysaveraging280days.

SignsofParturition

[JRestlessness

JEnlargedorswollenvulva.

[JClearmucusdischargefromthevulva.

(Slackeningofthepelvicmuscles.

[JFullanddistendedudder.

OThickmilkyfluidfromtheteats.

DAwaterbagappearsandburstsjustbeforecalving. ParturitioninPigs
OThegestationperiodinpigsisabout4dmonthsor3months,3weeksand3days.
SignsofParturition

[JRestlessness.

[[Thevulvaturnsredandswells.

[JTheudderbecomesfullwithamilkyfluidthesowstartstoprepareanestby

collectingsomebeddingsatonecomerofthepen. ParturitioninRabbits

[[Thegestationperiodinrabbitsis28-32days.

SignsofParturition
OPreparinganestbypluckingoffhairfromherbelly.
JGoesofffeeding



[JRestlessness.
[[Theudderdistends.

LivestockProductionlV

(LivestockRearingPractice)

Introduction

Jinthemanagementoflivestocktherearemanyactivitiesthatarecarriedouton
animalstoenhanceproduction.

[JTheyrequirecareinfeeding,health,breeding.
[Specificmanagementalsoimportantinbeeandfishfarming.

Routinglivestockrearingpractices.
JAroutineisafixed/regularwayofdoingsomething.

[Jdonerepeatedlyafteracertainperiodoftime

FeedingPractice
JAnimalsarefedtocaterforbothmaintenanceandproductionrequirements.
OThesearespecialtypesoffeedingcarriedoutoncertainanimalstocaterforspecific

needs. Theseinclude: Flushing
[JThepracticeofgivingextraqualityfeedtoananimalaroundservicetime.
[Jinsheepitisdone2-3weeksbeforetuppingand3weeksaftertupping.

[inpigsitisdone3-4weeksbeforeservice. ImportanceofFlushing
[Iitincreasesconceptionrates.

Jltenhancesimplantationofthezygote.
(Insheepitincreasestwinningpercentageby15-20%.

SteamingUp
(JGivingextraqualityfeedtoananimalduringthelastweeksofgestation.
OIncattleitisdone6-8weeksbeforecalving.

ImportanceSteamingUp
Oltprovidesnutrientsformaximumfoetalgrowth.
(lthelpsinthebuildupofenergyforparturition. [Jitensuresthebirthofahealthyanimal.

ditpromotesgoodhealthofthemother.
dlitincreasesandmaintainshighmilkyieldafterbirth.

CreepFeeding
[JFeedingofyounganimalsfrombirthtoweaning. Piglets
[110daysold-introducedtocreeppellets.
O5weeksold-creeppelletsmixedwithsowandweanermeals. []8weeksold-weaning.
Lambs
[JRunwiththeirmothersfornaturalsuckling.



[IBucks-introducedtosucculentfeedsandconcentrates. Kids

[[Meatgoatskidssucklenaturally.
[IDairygoats,fedonmilkartificially, [JGiven0.5-1.25litresuptothethirdweek.
[Introducedtoconcentratesat3-4months. [[Weanedat6-8weeksofage.

ParasiteandDiseaseControlPractices Vaccination
(Introducingactivediseaseorgansmswhicharereducedinstrengthorvirulentintothe
animals'bodytoinduceimmunity.
AdministrationofVaccinationdonethrough:
[Byinjection.
(Orallythroughthemouth.
[Byinhalationthroughthenose.
[JEyedrops.
Deworming

[Practiceofkilling/removinginternalparasitesbyadministeringdrugsknownas
dewormers/antihelmitics.

HoofTrimming
(JCuttingbackovergrownhooveswiththehelpofahooftrimmingknife,ahoofcutteror
ahoofrasp. Importance
[Facilitateeasymovement.

[][Controloffootrotdisease.
[JFacilitatemating-preventtheramfrominjuringtheeweduringtupping.

Docking/tailing
OThisistheremoval(cuttingoft)oftailsinsheepduringthefirstweekafterbirth.
Importance
[JEvendistributionofbodyfat.

(Facilitateeasymatinginadultlife.
[IMinimisefoulingofthewoolwithfaeces. [JReduceincidencesofblowflyinfestation.
MethodsofDocking/tailing
(JCuttingwithsharpknifeorscalpel.
[ Useofelastratorandrubberring. DippingandSpraying
[JThesearemethodsofapplyingacaricidesontheanimalstocontrolexternalparasites.
Dusting

Oitistheapplicationofchemicalpowdersontheanimalbodyoronthewallsofthe
animalhousetocontrolexternalparasites.

Jltisusedtocontrolstick-fastparasitesandfleasinpoultry.
BreedingPractices
Thesearepracticescarriedouttoenhancesuccessfulbreeding.
[JCrutchingandRinging
»  Crutching-cuttingofwoolaroundtheexternalreproductiveorgansoffemale

sheep.

» Ringing-trimmingwoolaroundthesheathofthepenisoftheramstofacilitate
mating.



[JTuppingandServing
» Tuppingreferstomatinginsheepandgoats.
»  Servingreferstomatingincattleandpigs.

[JRaddling

» Thisisthepracticeoffittingtheramswithbreedingchuteswhicharepaintedin
differentcoloursduringmating

» toidentifymatedewesandtoindicatetheactiveramshencehelpincullingof
theweakrams.

Identification

Thepracticeofputtingidentificationmarksonanimal.
[IBranding-burningmarksontheanimalsskin.
[JEartagging-placingmarkedplasticormetallictagsontheanimalsears.
[JEarnotching-cuttingdifferentshapesbearingdifferentvaluesontheearlobes.
[(Tattooing-useofpermanentinkordyetomarkanimalswithlightskin.
[INeckstraporchain-Fixingoftagsroundtheanimalsneckwithachainorastrap.

Importance/purposeofldentification

[Jrecordkeeping
[Settingdisputesincaseanimalsgetmixedupinthepasture.

Debeaking
[JCuttingaboutl/3oftheupperbeakwithaknife,scissorsorhotiron.

[Jlmportance [JControleggeating.
[JControlcannibalism.

ToothClipping
JTheremoval(clipping)oftheneedle(canine)teethinpiglets24hoursafterbirth.

Culling

JRemovalofundesirableanimalsfromaherd. Dehorning

[JRemovalofhornsorhornbudsfromananimal. Importance

Olitpreventsanimalsfrominjuringeachother.
[itmakestheanimaldocileandthereforeeasytohandle.
[JForeasytransportationandfeeding.
[JPreventsdestructionoffarmstructures.

Shearing
[Thepracticeofcuttingwoolfromalloverthebodyofasheep.
Oltstartsattheageof8monthsandthendoneonceayear.
(Shouldbedoneduringthedryseason.
[[Toolsused:woolshears.
[ICaremustbetakennottocuttheskin,testicles,udder,vulvaandpenis. Castration
(ltistherenderingunserviceablethetesticlesofamaleanimal.



Importance

JTocontrolbreedingdiseases.

OTocontrolbreeding.

[JForfastergrowthrates.
[increasequalityofmeatbyremovingunpleasantsmellespeciallyingoats.

MethodsUsed:

[IClosed/bloodlessmethod
Jinvolvesuseofburdizzoorrubberringandelastrator.
[JAnimalsdonotbleedbutmaynotbel00%effective.

[JOpenmethod
[JAsurgicalmethodusedforcastratingcocks,pigletsandrabbitswhosetestesare
internal.
[JAlsousedforlambs,kidsandcalves.
[JAnimalsbleedalot.
[[However,itis100%effective.
[itisnotrecommendedformatureadults.

[JCaponisation
[itisthepracticeofmakingmalebirdslosetheirmalecharacteristicsbyuseof
hormones.
[JHormonesusedincludestilboestrolwhichisinjectedintothebirdswhentheyare
onedayoldandfemalehormonesimplantedbeneaththeskinattheneck.
[Birdswhichhavelosttheirmalecharacteristicsinthiswayarereferredtoas capons.

ManagementDuringParturition

[Parturitionistheactofgivingbirthtofullygrownfoetus.

ParturitioninCattle

(ltisreferredtoascalving.

[JGestationperiodlasts270-285daysafterconception.

OWhenthesignsofparturitionareobservedthecowshouldbeseparatedfromtherest
oftheherd.

[ONormalcalvingshouldtake2hoursandthenormalpresentationisthemuzzle,faceor
foreheadontopoftheforelegsfirst.

OIncaseofotherpresentationsthemothershouldbeassisted.

[JProvidethemotherwithplentyofwaterandfeedafterparturition.

[Iiftheafterbirthdoesnotcomeoutwithin48hoursaveterinarianshouldbecalledto
removeit.

ParturitioninSheep [itisreferredtoaslambing.
[JGestationlasts21weeks(150days)afterconception.
[JTheewelambnaturallywithoutanyproblem.

Oifcomplicationsarisetheewesshouldbeassisted. SignsofParturitioninSheep

[] Udderbecomesfull.



[JTeatsarebrightredincolour.
[JRestlessnessandbleating.
[Slackeningofthehipmuscles.

Afterthesesigns'areseentheewesshouldbeseparatedfromtheothers.
[JThenormalpresentationisforelegsandheadfirst.
JAfterbirththemothershouldbeallowedtolickthelambtoensurethecoatisdry.

ParturitioninGoats
[Itisreferredtoaskidding.
[lttakesplacel50daysafterconception.
[ONanniescarryingtwins,kidafewdaysearlier.
[Kiddingnanniesshouldbekeptinacleandryplacewhichshouldbewellsheltered.
[ISignsofparturitionaresimilartothoseofewes.
[JKiddingnanniesshouldbekeptwithanotherfemaleforcompany.

ParturitioninPigs

[ltisreferredtoasfarrowing.
[JGestationperiod113-117days(4months).
SignsofFarrowing
[JThesowbecomesrestless.
[OThereisenlargementofthevulva.
[[Musclesoneachsideofthetailslacken.
[Thereislossofappetite.
[[Theudderandtheteatsbecomeenlarged.
[JThesowcollectsbeddingmaterialinonecomertobuildanest.
[Milkpresentintheteats24hoursbeforefarrowing.
Afterthesignsareseen;
[JFarrowingtakesabout2-6hoursundernormalcondition.
JAnattendantshouldbetheretoassistthemotherandpiglets.
[JEnsuretheremovaloftheafterbirthtopreventthesowfromeatingit.
[JThesowshouldbefedwellandgivenplentyofcleanwater.

ParturitioninRabbits
Oltisreferredtoaskindling.
[Jittakesplace28-32daysafterconception.
[JProvideanestingboxandplentyofdrysoftbeddingsinthehutchtowardsthefourth
weekofgestation.

SignsofParturition

OThedoeplucksoffthefurfromherbody.
JUsesthefurtobuildanestabout3-10daysearlier.

BeeKeeping(Apiculture)
[Beesareinsectswhichliveinverywellorganisedcolonies.

Eachcolonyconsistsof:
[JQueens-fertilefemalesthatbreedtoensurethecontinuityofthespecies.



[JDrones-fertilemalesthatmatewiththequeenforreproductionprocess.
[[Workers-non-fertileorsterilefemalesthatmaintainthecolony. DutiesofWorkers
JTheyrearandnursethebrood(eggs,larvaeandpupae),queenanddrones.
[JTheycollectnectarandmakehoney.
OTheymakethehoneycombs.
(JTheyprotectthehives. [[Theycleanthehive.
ImportanceofBees
[]Collectnectarfromflowers.
OMakehoney-anutritiousproductusedbymanasfood.
[JHelpsincropspollinationofplants.
[IBeesproducewaxusedtomakecandles.
[Theymakepropolis-abeeproductwhichismedicinal. RoutineManagement

Siting/locatingofanApiary

Factorstoconsider;
[ONearnessoraccessibilitytonectarorflower-producingvegetation.
JAreaswithshade.Beesaresensitivetothesun'sheatandrequiresomeshadeto

protectthem.
[]Safedistancefromhumanresidenceandotherlivestock.
[IBeesarestinginginsectsandcanbeahazardtohumansorotheranimals.
[[Nearnesstoasourceofwaterforuseintheirnutrition.
[JAgooddistancefromsourceofnoiseandotherdisturbances.
[JSafetyfrompredatorsforexamplehoneybadgers,ants(safariants),birdsandother
parasitessuchaswaxmoths.

Feeding
ONormallybeesareself-sufficientinprovidingtheirfoodfromthehoneytheymake.
[JHowever,duringthedryseason,theirfeedingshouldbesupplementedbyprovidinga

solution(syrup)ofsugarwaterorgivingmolasses.

[JThisshouldbeplacedstrategicallysothatitiseasilyaccessibletothebees.

Parasites
[JAnts [[Waxmoths
[IBeelouse
[[Honeybadger ControlofParasites
[JUseofphysicalbarrierssuchasVaseline/greasetocontrolants.
[ISmokethehivetocontrolbeelouse.
[JSuspendthehivetocontrolhoneybadgers.
[IBurninfectedcombstocontrolwaxmoths.

DiseasesandControl
DAfricanbeesareseldomattackedbydiseases. HarvestingHoney
Factorstoconsider;

[JStageofripening:Honeymustbeharvestedwhenitisfullymature.
[ISeasonoftheyear:Harvestedattheendoftherainyseason. Procedure

[Blowlightsmokethroughthehole.
OThismakesbeessuckhoneyandbecomeengorgedanddocile.



[JLowerthehivetotheground.

JOpenthehivetoexposehoneycombs.

[IBrushthebeesoffthehoneycombs.

JCutthehoneycombs,leavingasmallmarginonthebarsandkeeptheminaclosed
container.

HoneyProcessing
[JUsingheatinawaterbathtomeltthehoney.
OCrushingandstraining.
JUsingacentrifugalextractor.

PrecautionsWhenHandlingBees
[JAvoidexcessivesmoking.
[JThiskillsthebroodandlowersqualityofthehoney.
JUseprotectiveclothingtoavoidsting.
[JProtectthehivefromrainwater.
[JUsecleanequipmentandcontainerstoavoidcontaminationofthehoney.
[JUserecommendedmethodofextractinghoney.
JUserecommendedtypeofhivesuchasKenyatopbarhive.

FishKeeping(Aquaculture) Introduction

OTherearingorkeepingoffishiscalledfishfarmingandisnormallycarriedoutin
speciallypreparedponds.

Agoodfish-pondshouldhavethefollowingfeatures:
[Siteshouldbeonafairlylevelgroundwithapermanentsupplyorsourceofwater.
[[Theareashouldhaveclayeysoiltoavoidlossofwaterthroughseepage.
[JWatermustbefreefromanypollutantssuchaschemicalsandotherwastes.
Constructionshouldprovidefor:

[aninletforfreshsupplyofwater,
[aspillmwaychanneltotakeoffoverfloworexcesswater,
[Janoutlettodrainoffthewaterwhenitisnecessarytoreplacepondwater,
Nafencetokeepoffpredatorsandotherintruders. FeedingFish
[JFishnaturallyfeedonworms,insectsandalgaeintheponds.

Thesesourcesoffoodmustbesupplementedbythrowinginthepond;
[Jkitchenwastes,

[Jchoppedvegetablematerialssuchascabbageleaves,
[lcerealbrans [Jbrewers'grain.

ManagementPracticestoEnsureMaximumHarvestofFish

[JControlofstockingrate,thatisto,havetherecommendedpopulationoffishinapond
atanyonetime.

[Harvestatthecorrectmaturitystage.

[Thisisdonebyusingthefishingnetwithcorrectmeshsizestoavoidcatchingthe
fingerlings.

JAvoidwaterpollutioninthepondswhichmaypoisonfish.

[JEnsureadequatesupplyoffoodinthepond.

OWaterinthepondsshouldbekeptinmotiontofacilitateaeration.

[IMaintainappropriatedepth(level)ofwater.



[JControlpredatorsand/orthieves.
[IDrainandrefillpondswithfreshwaterasnecessary.

HarvestingFish
[JHarvestingorextractingfishfromthefish—pondsforconsumption
Twomainmethods:
[[Hook-and-linemethod:
OThisisslow,injuressmallfishandisinefficient.
ditisonlysuitableforsmall-scalefishing.

JUseoffishingnets:

OThisisthemostefficientmethodaslongasanetwiththecorrectmeshsizesis used.
[Harvestingmaybedone6-8monthsaftertheintroductionoffingerlingsintothe
fishpond.

MaintenanceoftheFishPond
[JRepairingthedykeoranystructureonit.
[JCleaningthepondandremovingforeignmaterials.
[JPlantinggrasswherenecessary.
JRemovingundesirablevegetation.
[IRemovingthesilt. FishPreservation

Practicesbeforepreservation:
[JCleanthefishtoremovemudandanyworms.
[JRemovingscalesandslime.
JOpeningthefishonthesidetoremovethegutandtheintestinesreferredtoas gutting.
[Cleaningtheabdominalcavitythoroughly.
[Keepingfishinopencontainers.

MethodsofPreservation
[Freezing
[Salting
OSundrying
0Smoking

AppropriateHandlingofLivestockDuringManagement
OPhysicalbeatingshouldbeavoided.
(Structureswhichhelpinrestraininganimalsshouldbeusedwheneverapplicable.
JThecorrectmethodsofsecuringandcastinganimalsshouldbeused.
JUseaslittleforceaspossible.
[JEquipmentsuchasropes,halters,leadstickandbullringsareusedtohandleanimals

appropriately.

FarmStructures



Introduction

[JFarmstructuresarephysicalconstructionsonthefarmusedtoincreaseefficiencyin
production.

ConstructionofFarmStructures

Involves:
Planningforfarmstructures;
Consider;

[JFarmactivities.
[Sizeoftheenterprise.
OJFutureoftheenterprise.
JAccessibility. [JSoiltype.

Sitingfarmstructures;

Consider:
[JThelocationofthehomestead.
JAccessibility.

[JSecurity.

ODrainage/topography.
[JWinddirection.
[JRelationshipbetweenthestructures.
[JProximitytosocialamenities.
[JFarmer'stasteandpreference.

MaterialsforConstruction

StructuralMaterialsandUse
Factorswhichdeterminethetypeofmaterialstouseare;

[Ndurability,
[Jstrength,
[labour,
Navailability,
Oworkability,
(serviceability,
[Jcost
[Jsanitation.

StonesandBricks

Advantages

[JStonesandbricksaredurable,easytodisinfect,resistanttoweatherandinsects
decayandareeasilyavailable.

Disadvantages
OTheyarebulkyandrequireskilledlabourtomakethem.



PlasticandSyntheticMaterials

Theseinclude;

(glass, [Jasbestosfibre

Opolythenematerials.
Advantages

[Light,

[Jcheepdependingonquality,

[Jeasytodisinfect,

[Jcanbemouldedintoanyshape,

[Jaredurable,

[lcannotbedestroyedbyinsectsandfungus

[larewater-proof.
Disadvantages

[JAreeasilydestroyed,

(fragile,

[Jveryexpensive

Orequireskilledlabour.

Wood(Timber)

Advantages
OTheyareworkable,
(Jcheap,
[Jcanbere-used
[arefairlystrong. Disadvantages
OTheycancatchfireeasily,
[Jdecayifexposedtowater
[Jareaffectedbyfungusandinsects.

Concrete
[Jlsamixtureofcement,sand,aggregateandwater
[Je.g.inmakingblockstheratioisl:2:3;onepartcement,twopartssandandthree

partsaggregate.

Uses
[Makingpostsforfencing.
[Makingwallsandfloorofbuildings.
[JMakinggabionsandwaterchannelstopreventerosion. [[Makingwatertroughs.

Advantages

Thesematerialsare;
[Jdurable,workable,
[Jeasytodisinfect,



[Jcheaptomaintain,
[Ifireresistant
Disadvantages
[[Thesematerialsare;
[lexpensive,
(requireskilledlabour,
(bulky,
[Jcannotbereused

Animalhandlingstructures

(JThecrush-usedwhendoingfollowingactivities;
[Sprayinglivestocktocontrolticks,
Omilking,
Jexaminingsickanimals,
[Jartificialinsemination,
[Jtreatinganimals,egdrenching,vaccination,
[Jdongroutinejobssuchasdehorning,identificationmarks,
JThesprayrace-usedinthecontrolofticksbysprayinglivestockwithacaricides

OThedip-machakostype,andthepludgedip.Thisisusedinthecontrolofticksby
dippinglivestock

FarmBuildings
Factorstobeconsideredinsiteselection;
[JSecurity
[INearnesstoasourceofwater
JTopography
[Directionoftheprevailingwind
[IDirectionofthesun
[JPersonalwhims/tastesandpreference [[Nearnesstomeansofcommunication.

Typesoffarmbuildings
[J[Housesforfarmanimals.
[JStoresforfarmproduce.
[Storesforequipment,toolsandsupplies.
[Buildingsforgrowingcropse.ggreenhouse.
OJBuildingforprocessingplante.gmilkplant.
Partsofabuilding OThefoundation,
[fThewalls,
[JTheroof
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Include;
[Jconcretefloor,
[[foundationwall,
[JPVCsheet(damp-proofcourse) [Jthecompactedfill(hardcore).

Fences
[ImportanceofFenceinaFarm [JKeepoutintruderstothefarm,
[IDefinetheboundarylinesofthefarm.
JPaddockingoffieldstomakerotationalgrazingpossible.
[Livefencesserveaswindbreaks.
[JFencesareusedinmixedfarmingtoprotectcropsfrom damagebylivestock.
[J[Fencesaddaestheticvaluestothefarm.
Jltiseasytocontrolbreeding.
Jltiseasytoisolatesickanimalsfromtherestoftheherd.

TypesofFences [JDeadfences.
[IBarbedwirefences.
[JElectricfence.
[][Concretefence.
[IChickenwirefence(meshwirefence).
[[Wovenwirefence(chainlink).
[[Woodenfence.

FencingPractice

[[Materialsinclude;
[Jwires,

[staples,

[nails,

[posts,

(Jdroppers
[Jconcretematerials.

(Sizeofposts:
[JGeneralpurpose2.5mby25cmindiameter
(Strainerunitsandcornerposts3mby30cmindiameter:

[Distancebetweentheposts:
[J3mbetweenposts,10mifdroppersaretobeused.
[]200mbetweenstrainerunits.

[JDepthofholes-60cm.

GatePosts,GatesandStrainerUnits
[IGatesshouldbehungonpostsseparatefromthefence.
[[Mechanicalimplementsforexampletractorsrequire4.0-4.5mwidthofgate.
[JEntrancegatesforpedestrianscanbeaccommodatedwithinthefence.

StepsinFencing [JLocatethecorners
OJClearthefencingarea.
[JMarkgates,strainers,passplacesandstandardsbypegging.
(Digholestoproperdepths.



[JFixthestandardposts.
(JFirmaroundpostsorapplyconcrete.
(JFixwiresonposts.
(Fixthedroppers.

AgriculturalEconomicsil|

(LandTenureandLandReforms)

Introduction

JLandisanimportantfactorofproduction.

[JWithoutlanditisimpossibletopracticetheagriculturalbusiness.

[JHowevertheefficiencyofutilizationoflandisinfluencedtoalargeextentbythe
conditionofholdingtheland.

LandTenure

[JLandtenureisdefinedasthepossessionofthelegalrightstotheuseofland.

[JVariouskindsofrightstotheuseoflandgiverisetodifferenttenuresystems.

LandTenureSystem

[JAlllandtenuresystemsfallintotwomajorclasses,namely:

CollectiveTenureSystems Thisincludes:

CommunalTenureSystems

[Thisinvolvesthepossessionofrightsoverlandbythewholecommunity.
dlitworksquitewellunderconditionsofunlimited landresources.

AdvantagesofCommunalTenure
[JLandlessproblemdoesnotexist.

[JLandisnotfragmented.
JAllowsforfreemovementofanimalsinsearchofbetterpasturesandwater.

D
NisPromotescommunityspiritamongthemembersadvantagesofCommunalTenu
re.

[INoincentiveamongtheuserstoconservethelandresources.
[JEverybodystrivestomaximizereturnsfromthelandwithoutthedrivetoinvest,for
example,intermsofsoilconservationandmaintenanceofsoilfertility.
OThereisatendencyofoverstockingandcontinuouscropping;whichleadstosoilerosion
andlossoflandproductivity.
JAsaresultofcommunalgrazingoflivestock,itisimpossibletoimprovelivestock through;
[Jcontrolledbreeding,
[properfeeding,
[Jdiseaseandparasitecontrol.
[ISincethereisnotitledeed,(certificateofownership)itisvirtuallyimpossibletosecure
loanstodeveloptheland.



Co-operativeTenureSystem
[Thiscategoryincludesvariouscollectivearrangementsunderthegovernmentorother
authorities.

0
Farmersvoluntarilygrouptogetherandbuylandwhichtheysubsequentlyoperateonco

operativebasis.
[[Examplesareco-operativeranches.

AdvantagesofCo-operativeTenure
[INolanddisputes.

[JLabouriswellutilized.
[Profitisdistributedaccordingtothenumberofshares.

[Resourceuseisenhancedforhighproduction. Disadvantagesofco-

operativetenure.
(Jincaseofpoormanagementeverybodywillloose.

[INoindividualtitledeedhencecannotsecureloans.

Stateownership
JLandisownedbythewholestateandisreferedtoasgovernmentland.
ExamplesinKenya;

[JAreasnotallocatedtoindividuals
[JLandunderlocalcountycouncils/citiesandtowns
[JLandunderforest,gamereserveandparks,landforinfra-structureandpublicutility

Advantagesofstateownership
[JGenerationofincomeforthestate
[JAllthecitizensbenefitfromwhatevercomesoutoftheland.
Disadvantages
[INon-competitiveintermsofproduction
ONoindividualmotivationwhenworkingontheland.
IndividualTenuresystem
Thevariousformsofindividuallandtenureare;
JOwneroperator,

[JPlantationandConcestion,
[JLand-lordism/Tenancy

Owneroperator

OThiscategoryincludesallpersonswhooperateonlandtowhichtheyhaveabsolute
individualrights.
JExamplesarethemajorityofindividuallandownersinareaswheredemarcationand
registrationoflandhastakenplaceandtitledeedsissued.



Advantages

JTheownerisfreetomakepermanentproductionplans.

[JTheownercanpledgethelandtitledeedtosecureloans(credit)fromlendingagencies
forfurtherdevelopment

JAnindividualismotivatedtoworkharderthanwhenundercommunalarrangement
[JManagerialfailuresusuallyaffectsmallunitsofproductionandarethereforenegligible.
[ltiseasyfortheownertogetagriculturaladvice.

Disadvantages
[JCostsuchasmachineryforprocessingmaybetoohighfortheindividualowner
Odinnovationmaybeinadequateduetolowlevelsofeducation. [JLackofcapitaltoinvest.

Plantationandconcession
(Inthisformoflandtenure,theindividualisusuallyacompanyoracorporation.
[Mostofthemengageintheproductionofonlyonecommodity
(JTheyarerigidintheirproductionplansandinmostcaseslabourishiredonwagebasis.
[JExamplearecoffee,tea,sugarcane,sisalestatesinKenya.

Advantages
[JHighproductionfromthelandhencehigheconomicgains
[JAllowsforeignerstouseanddevelopland
[ONolanddisputes
JCreateemploymentforthelocalpeople
JGenerategovernmentrevenuethroughtaxation.

Disadvantages
OIndividualsownlargepiecesoflandwhileothersarelandless
[JLargeareasoflandmaybeleftunderdeveloped.
[JForeignersmayrepatriateprofittotheircountries.

O

Landlordismandtenancy

[JThearrangementhereinvolvestheownershipoflandbyoneindividualorgroupof
individuals(landlord)wholeaseittoanotherindividual(tenant).

JAlegalleasespecifiesthelengthoftimeduringwhichthetenureisoperative;
andthatservesasasecurityoftenuretothetenant.

(Theefficiencyofproductioninthisarrangementisgreatlyaffectedbythelengthof
lease,itslegalbackingandrentpayable.

Advantages

[JApersonwithoutlandcangetachancetouseland.

[JAlandlordwhocannotoperatetheland,foranyreason,canstillearnincomeby
leasingittoaneedytenant.

Oltisaflexiblearrangement;thatis,itallowsroomforchangeofproductionplans

shouldneedarise.

[Securityoftenuregivesthetenantincentivetoinvestdependingonthelengthof tenure.

Disadvantages
[JPoorlanduseandlowproductionifthetenantdoesnothaveenoughfundstoimprove
onland.



OTenantscannotproducelongtermcrops,

JLandlordscanexploitthetenantsbyovercharging.

[JLackofincentivestoimprovelandbythetenantssinceitdoesnotbelongtothem.

LandReforms Definition

JLandreformisanyorganizedactiondesignedtoimprovethestructureoflandtenure
andlanduse.

FormsofLandReform LandConsolidation
OThismeansbringingorputtingtogether,intoonepiece;fragmentedparcelsorpieces
oflandscatteredoveralargearea.

Theobjectiveoflandconsolidationare:

Tosaveontimespentwhilemovingfromonepieceoflandtoanother.

[JTofacilitateeffectiveandefficientfarmplanning.

JTocreateanincentiveamonglandoperatorstoinvestonanddevelopland.

[Tofacilitatemechanizationandimproveproductionthroughefficiency.

OToimprovelevelofproductionthrougheffectivesupervisionofthelabourforceand
soundfarmingmethods,

LandFragmentationandSub-division
OThisisthesubdividingofa(large)pieceoflandintosmallerportions.

[JSometimesitbecomesnecessarytosub-dividelandforthefollowingreasons:
[JTosellpartoftheland.
OJTheparentmaywishtosubdivideanddistributehislandamongthesons,daughters

andotherdependants.
OThegovernmentmaydecidetosubdividelargefarmsinordertosettlelandless
citizens.

LandAdjudicationandRegistration
[JLandadjudicationinvolves;

[JEstablishingthelegitimateownership,

OMeasurements(tomakepermanentboundaries)
[JRecordingoflanddetails.

JOncelandhasbeenadjudicated,andanydisputesconcerningthesamelandaresettled,

[itisthenregisteredinthe"RegisterofLand".

[JAndtheownerisissuedwithalandtitledeedorcertificateoflegalownership.



Importanceoflandtitledeed

OThelegalownerofthelandhassecurityoftenureandhenceanincentivetoinvestand
improveproductivity.
[JAfarmercanmortgagethelandbyofferinglandtitlecertificateasasecuritytoloaning
agenciestosecurecapitaltofinancedevelopmentprojects.
Olfafarmerwhocannotoperatethefarm,hecanstillearnincomefromitbyleasingit.
[Disputesconcerninglandboundariesand/orlandownershipnolongerarise.

LandSettlementandResettlement
Definition
JLandsettlementmeanstheoccupationoflandwhichwaspreviouslyuninhabited.
JLandresettlement,ontheotherhand,isthetransferofpeoplefromanalreadydensely
populatedareatoasparselypopulatedone. Objectives
[[Tosettlethelandlesscitizens.
OTorelievepopulationpressureindenselypopulatedareas.
JToincreaseorpromoteagriculturalproductivitybyfarmingonlandthatwaspreviously
unusedorlyingidle.

OTocreateself-employmentthusimprovingthelivingstandards.
[lLandreclamation,especiallybycreatingtsetsefly-barriers.

SoilandWaterConservation

Introduction
[Soilandwateraretwoveryimportantnaturalresourcesinfarming.
(JTheyshouldthereforebewellmaintainedandusedwithoutwastagetosustain
continuousproduction.
OWaterlossduringtherainyseasonshouldbepreventedandexcesswaterconserved
foruseduringscarcity.
[]Soilerosionmustbecontrolledatwhatevercostifsoilistobeconserved.

SoilErosion

Jitistheremovalandcarryingawayofthetopsoilbytheactionofwaterorwind.

FactorsinfluencingSoilErosion
[JAmountandintensityofrainfall.

[JThesteeperthelandthehigherthevelocityofsurfacerunoff.
(JThehigherthevelocityofsurfacerunoffthegreaterisitserosivepower/effect.

. Typeofsoilforexamplesandysoilsaremoreeasilydetachedandcarriedaway
thanclayeysoils.
. Soildepth;

[JThedeeperthesoil,thelongerittakestobesaturatedwithwater.
. Landuse:
[JOverstockingleadstobarenessofthelandandloosenessofthesoil.



[JDeforestation-indiscriminateremovaloftreesleadstoexposureofsoilto
heavyrainfallandhightemperatures.
OIndiscriminateburningofvegetationexposesthesoiltoerosiveagents.

[JCleanweedingleavesthesoilbare.

OPloughingalongtheslope. [[Monocultureorcontinuouscultivation.
[JGroundcover

[[Treesactaswindbreakers.

[JRootsofvegetationcoverholdthesoilparticlestogether.

[JLeaffallactasmulchwhichreduceserosion.

[JLeavesofvegetationcoverinterceptsraindropsreducingtheirerosivepower.

AgentsofErosion

OWater-movingwaterhaserosivepower.

OWind-windcarriesawaysoil.
OHumManbeings-throughman'sactivitiessuchascultivationandmining.
DAnimals-throughovergrazingandcreatingfootpathswheresoilerosiontakesplace.

TypesofErosion
ORaindrop(splash)-displacementofthesoilcausedbyraindrops. JSheet-
uniformremovalofsoilinthinlayersfromflatorgentlyslopingareas.
ORill-removalofsoilfromsmallburwelldefinedchannelsorrills.
OGulley-removalofsoilfromchannelswhichbecomeprogressivelydeeperandwider.
NRiverbankErosion-removalofsoilalongriverbanksbytheriverwater.
[Solifluction-gravitationalflowofsoilsaturatedwithwater.

NLandslides-massmovementofrockdebrisandsoildownaslope, Forexample;
[Slipmovementofearthorrockmassesforashortdistance.
[Debrisslide-materialsmoveatagreaterspeed.
[Debrisfall-movementofmaterials/debrisalongverticalcliff.
[JRockfall-movementofrockdownaverysteepslope.
[JRockslides-massofrockmaterialsthatslidealongabeddingplate,ajointor

afaultface. SoilErosionControlMeasures

Soilconservationmeasurescanbeclassifiedinto:
OBiologicalorculturalcontrol
[IPhysicalorstructuralcontrol

BiologicalorCulturalControlMeasures
Thesemeasuresareapplicablewherelandslopeisbetween2-12%.

NGrassstrips/filterstrips;

OThesearenarrowuncultivatedstripsalongthecontourleftbetweencultivated
strips.

nCovercropping;

JTheestablishmentofacropthatspreadsoutoverthesurfaceofthesoiltoprovide
itwithacover.



NContourfarming;
(Carryingoutalllandoperationsalongthecontour.
OMulching;
[JCoveringofthesoilwitheitherorganicorsyntheticmaterials.
OPropercroppingsystemssuchas:
[ICroprotation
(Correctspacing [Jinter-cropping
fJRidging/furrowing [JStripcropping
ONControlledgrazing; OProperstockingrate,rotationalgrazing.
OStripcropping;
[JGrowingcropswhichgivelittlegroundcoverinalternatestripswithcropssuchas
beanswhichhaveagoodgroundcover. [JAfforestation/re-afforestation.
NAfforestation-growingoftreeswherenon-existed.

Re-afforestation-growingoftreeswheretheyhavebeencutdown.

NAgroforestry-landusethatinvolvesthegrowingoftreesincombination with
cropsandpasturesonthesamepieceofland.

PhysicalorStructuralControlMeasures

[[Thesearesoilandwaterconservationmeasureswhichinvolvemechanical
constructionsontheearth.

[JTheyareusedinareasofmoderateslopebetweenl13-55%. Theyinclude:
OTrashorstonelines;

[JThesearerowsofheapedcrop'residuesorstonesmadealongthecontours.
OFilterstrips;

[Iitinvolvesthegrowingofanopencropintheuppersideoftheslopefollowedbya
densecroptoreducespeedofwater. [[Thisincreasesinfiltration.

NTerraces;

[JArestructuresconstructedacrossaslopetoreducethelengthofaslopethus
reducingrun-off.

[IBenchterraces;
[JAreconstructedwheretheslopeis35-55%. [[Treecropsaresuitableforsuchareas.

ImportanceofaBenchTerrace:-

[JReducesslopeoftheland.

[JConservessoilmoisture. []Betterretentionofsoilfertility.
NNarrowbasedterraces-Cannotallowcultivationbymachines.
NBroadbasedterraces-iswideenoughtoallowcultivationbymachines.
[IGradedterraces:

[JHaveadrainagechanneltoleadoffexcesswatertoavegetatedplace.

[JTheyshouldbeabout100minlength.

OLevelterraces:

[[Havenooutletchannels,

(JTheaimistohavewaterinfiltrating,

[[Hencenowatercanflowfromtheendsoftheterrace.

OFanyajuu:



[JAridgemadebydiggingachannelandthrowingthesoiluphill.

OFanyachini:

[ Inthiscasethesoilisheapedonthelowersideofthechannel.

NBunds:heapsofsoil(earth)madealongthecontour.

[JCutoffdrains:
JAnopentrenchwithanembankmentonthelowersideintowhichwaterfrom the

farmdrains.
Waterfromthetrenchshouldbedischargedinto;
[JNaturalwaterways,
[Artificialwaterways,
[JRockyground
[]Grassland

0Gabion/Porousdams:
[JGalvanizedwiremeshboxesfilledwithstoneswhicharebuiltacrossslopesand

gullies.

[[Damsandreservoirs;
[I[Dams-barriersbuiltacrossariver/waterwaytoholdandstorewater.ltreduces
speedofrunoff. [JReservoirs-thesearelargestoragetanks.

ORidging-heapsofsoiltoreducethespeedofwater,

Theyretainthewaterforsometime.

WaterHarvestingMethods
[JWaterharvestingandstorageshouldbedoneduringtherainyseasonstoavoid
wastage.
Thisshouldbedoneusingthefollowingmethods:

NRoofcatchment-trappingandcollectionofrainwaterfromrooftops.

NRockcatchment-waterisharvestedbyconstructingabarrieronthelowersideof
alargeimperviousrocktotrapsurfacerunofffromtherock.

[JWeirsanddams.

ODame-abarrierconstructedacrossariveroradryvalleysothatitcanholdwater.

Weirs-barriersconstructedacrossariverorastreamtoraisethewaterleveland

stillallow watertoflowoverit. [Ponds-
waterretentionexcavations madetoholdexcesssurfacewater.

NRetentionditches/levelterraces.-Theseareterracesconstructedwithblocked

endstoretainwater. Micro-Catchments

[JAsystemofharvestinglimitedrainfallandstoringthewaterinthegroundforuseby
theplantedcrops.

TypesofMicrocatchments;
OTriangular/V-shaped/Negarims;

[V—-shapedbundsmeasuring25cm

JArebuiltwithsoilfromtheexcavatedplantingholestodirectrunoffwatertowards
thebasinareaaroundthebaseofeachplant



nSemi-circularbunds;
[JFormedaroundthegrowingplanttoholdwateraroundtheplant.
OTrapezoidalbunds;
[JTrapezoidalshapedbunds,whichenclosealargeareawherethecropsaregrown.

NContourbunds/furrows;

[JThesearefurrowsmadealongthecontoursbetweentherowsofcropswhere
agro—forestrytreesareintercroppedwithannualcrops.

OPlantingholes/pits;

OTheseareextralargeplantingholesmadeandfilledwithdryplantmaterials
beforefillinginwithsoil.

UseofMicro-Catchments
[ISlowdownthespeedofsurfacerunoff.
[JUsedduringlandscapingofthecompound,parksandroadsidenestareas.
[JReclamationoflandforfoodcropindryareas.
[JWatercollectedandstoredcanbeusedforirrigation JAfforestationindryareas.

WeedsandWeedControl

Introduction
[JWeedscauseheavycroplossesifnotcontrolled.
(Theircontrolisimportantsoastomaintainhighqualityandquantityproduce.
Definition:
JAweedisanyplantgrowingwhereitisnotrequired.
JAndwhoseeconomicdisadvantagesoutweightheadvantages.

HarmfulEffectsofWeeds
JWeedscompetewithcropsfornutrients,space,lightandsoilmoisture.
[JSomeweeds,forexample,Strigasppareparasitictocultivatedcropssuchasmaize.
[ISomeweedslowerthequalityofagriculturalproduceforexample:

[JMexicanmarigoldgivesundesirableflavourtomilkifdairycowsfeedonit.

[Devilshorsewhip,blackjack,bristlyfox-tailandothersgetattachedtosheepwool

thusloweringitsquality.
[ISomeweedsarepoisonoustohumanbeingsandlivestockforexample:

[Thornapple(Daturastramonium)

[[Sodomapple(Solanumincanum)
JSomeweedshaveallelopathiceffectstocultivatedcrops.
Waterweedsblockirrigationchannels.
JAquaticweedssuchasSalviniainLakeNaivashaandwaterhyacinthinLakeVictoria

affectfishing.
[JSomeweedsarealternatehostsforinsects,pestsanddiseasecausingorganismsfor

example:

[JWildoat(avenafatua)isanalternatehostforrusts.

[Mallow(malvaverticillata)isanalternatehostforcottonstainers.
[JWeedslowerthequalityofpastureforexample:



OTickberry(Lantanacamara)

[INutgrass(Cyperusrotundus),

[IManyattagrass(Eleusinejaegeri)
J0Someweedsirritateworkersthusreducingtheefficiencyinwhichtheyarecontrolled

forexample:

[IDoublethorn(Oxygonumsinuatum),

OStingingnettle(Urticamassaica), [Devil'shorsewhip(Achyranthesaspera).

FactorsContributingtotheCompetitiveAbilityofWeeds
OTheyproducelargequantitiesofseedsforexamplepigweedandblackjack.
JTheirseedsremainviableinthesoilforalongtimeawaitingconducivegermination
conditions.

OTheyhaveeffectiveseeddispersalmechanisms.
[JSomeweedspropagatebymeansofelaborateundergroundstoragestructures.
[JTheyareefficientinutilizinglittlemoisture,nutrientsandsunlight.
[JSomehaveshortlifecycles.
OTheyhaveelaboraterootsystemsforsupportingtheplantandabsorbingnutrients

andwater. WeedClassification Itisbasedon:

OLifecyclesforexample:
JAnnuals-completetheirlifecycleinonlyoneseason.
[Biennuals-completetheirlifecyclesintwoseasonsonly.
[JPerennials-completetheirlifecycleinmorethantwoseasons. []

Morphology-leafformationsuchassize,shapeandvenation.
[Broadleavedweedsforexampleblackjack,lantana,pigweed,oxalisandothers.
[ONarrowleavedweedsforexamplecouchgrass,setaria,nut-

grass,manyattagrass andothers.

NHabitat-someweedsareterrestrial(growonland)whileothersareaquatic(grow

onaquatic/marineconditions).

Weedldentification

[JWeedsareidentifiedbytheircommon(individual)namesandbotanicalnames.
[[Theyarenamedaccordingtospecificfeaturesoraccordingtopersonwhoidentified

them.
CommonName BotanicalName
[Blackjack.........ccovvveeninnnnnn. Bidenspilosa
OMexicanmarigold.................. Tagetesminuta
[Oxalislsorrel........ccccoovviiinnnnnn Oxalisspp.
(ODoublethorn.................c..e. Oxygonumsinuatum
OThornapple......cccooveviiiinnnnen. Daturastramonium
JCouchgrass.......ccovveieniinennnnn Digitariascalarum
ONUEQrass.....coovvvviiiiieins Cyperusrotundus

[JWanderingJew..................... Commelinabengalensis



[jSowthistle............cocoiiinnnen. Sonchusoleraceus

[IDevil'shorsewhip................... Achyranthesaspera
[JMacdonald'seye/Gallantsoldier.Gallinsogaparviflora
[JSodomapple......cccoeveveiininnnnnn Solanumincanum
[Blacknightshade.................... Solanumnigrum
[JChineselantern...................... Nicandraphysalodes
[IBrackenfern.............cccoeevennn Pteridiumaquillium
[Lovegrass/Bristlyfoxtail.......... Setariaverticillata
OCleavers.....ccocoveviiiiiiiininnnnn, Galliumspurium
[StingingNettle....................... Urticamassaica
[JFathen/Goosefoot.................. Chenopodiumspp.
JRapeweed.........ccoevvvviniennnns Brassicanapus
[Wildoats..........cccooiivieiinnnnn. Avenafatua
[Lantana/Tickberry.................. Lantanacamara
[(Waterhyacinth...................... Eichhorniacrassipes
[Striga/Witchweed.................. Strigahermontheca
[Creepingindigo.............cevenen.. Indigoferaspicata

WeedControlMethods

Themethodsofweedcontroldeterminedby:
[JTheweedbeingcontrolled.
[[Weatherconditions.

[Capitalavailability.
[JEffectonenvironment.

METHODSOFWEEDCONTROLINCLUDE:

ChemicalWeedControl-
[[Theuseofchemicalsknownasherbicidestocontrolweeds.

ClassificationofHerbicides

Basedon:
NFormulation-thephysicalformoftheherbicidesforexample:
JLiquids
[JWettablepowders
JEmulsion
[]Dust
JTimeofApplication
[JPre-emergence-appliedbeforetheplantedcropgerminates.
[JPostemergence-appliedaftertheplantedcropgerminates.
[JSelectivity OSelective.
[INonselective.

[IModeofAction
[JContact-herbicidesthatkillonlythepartsoftheplantwhichitcomesinto contact.



(JTranslocatedsystemicherbicidesthatwillkillthewholeplantevenifitcomes
intocontactwithonlyasmallpartofit.

MethodsofHerbicideApplication
(Spraying-applicationofsolutions.
[Dusting-applicationofdusts.
[JFumigation-applicationoffumigantsintothesoil.

SafetyMeasuresintheUseofChemicals

[JReadmanufacturer'sinstructionsandfollowthem.
OWearprotectiveclothingsuchasoveralls,breathingmask,glovesandboots.
JAvoidinhalingtheherbicides.

[JWashthoroughlyafterhandlingchemicals.
[IDonotbloworsuchblockednozzles.
JAvoidherbicidedrifttounintendedcropsandotherplants.
[JAvoidherbicidedrifttolivestockfeedandwater.
[JAvoidspillingherbicidesinpasturesandfoddercrops.
[IDisposeofftheemptycontainersproperlyforexampleburyingtheminthesoil.
[JDonotwashsprayingequipmentinwatersourcesusedbyanimalsandhumanbeings.
[JStorechemicalsinasafeplace.

JWashthesprayingequipmentthoroughly.
0Sinkleftoverchemicalsintothesoilaftertheday'swork.

AdvantagesofChemicalWeedControl
[ Itislesslaborious.
[JEffectiveinthecontrolofdifficultweedssuchascouchgrassandsedges.
[itdoesnotdisturbcroprootsandotherundergroundstructures.
[Jitmakesthecontrolofweedsincertaincropeasier.
[ltisefficientinbothwetanddryconditions.
[litdoesnotdestroysoilstructure.
[JCheaperinlargescaleproductionthantheuseofmanualormechanicalcultivation.

DisadvantagesofChemicalWeedControl
[ltrequiresskilledlabourinmixingandapplication.
[JCauseenvironmentalpollution.
JHerbicideshavelongresidualeffectswhichmayinterferewithfuturecrops.
[ltisveryexpensive.

MechanicalWeedControl
Oltinvolvesthefollowingoperations: Tillage/Cultivation

OThisistheopeningandlooseningupofthesoil.

(litcanbedonebyhandtoolsortractordrawnimplements.
Advantages

[[Cheapinsmallscaleproduction.

[increaseswaterandairinfiltrationintothesoil.

[Iincorporatescropsresiduesintothesoil.



OTheearthing-updoneduringtillageencouragesrootgrowth.
Disadvantages

Jlifdonerepeatedlyitdestroyssoilstructure.

Jltislaboriousandexpensiveinlargescaleproduction.

Jltmaynoteffectivelycontrolweeds.

(itmayleadtosoilerosionandlossofsoilmoisture.

[JDamagecroproots.

Slashing/Mowing-
[IMechanicalremovalofshootsfromweeds.

[itiseffectiveinthecontrolofannualweeds.

Uprooting
[litisdonewhenthecropsaretooclose
[[Toallowmechanicalcultivationorwhereweedsarescattered.
CulturalWeedControl

Itinvolvesthefollowingpractices:
OMulching.
[JCovercropping.
[OCroprotation.
(OTimelyplanting.
[JUseofcleanseed/plantingmaterials.
[JProperspacing.
[JProperseedbedpreparation.
[Flooding.
BiologicalWeedControl
[JTheuseoflivingorganismstocontrolweeds.
Examplesare:
JUseoflivestocktograzeandcontrolgrowthofweedsespeciallyinplantations.
[JUseofweedeatingfishtocontrolaquaticweeds. [JUseofmothstocontrolcactus.

JLimitations:themethodisnotreliable.

LegislativeWeedControl/Quarantine
dlitinvolvesgovernmentlawsandregulationswhichpreventtheintroductionand
spreadofforeignweedsinacountryoranarea.DonebyKEPHIS.

OJLimitations:Onlysamplesarecheckedwhilethebulkofthematerialsmayhave
someweedseeds.

CropPestsandDiseases

Introduction



[JCroppestsanddiseasesleadtohighlossesincropproductionhenceefficientcontrol
measuresareneeded.

[JPropercontrolmeasuresrequirethefarmerstobeableto;
fldentifytheseorganisms, [[Knowtheirlifecycles,feedinghabits
[JThedamagetheycausetocrops.

CropPests

DefinitionofaPest:

[litisalivingorganismthatdestroyscrops/treeseitherdirectlyorindirectlyby
introducingpathogens(diseasecausinggerms).

ClassificationofPests
Pestsareclassifiedaccordingtothefollowing:

OModeofFeeding

[Pestswithbitingandchewingmouthparts-theycausephysicaldamageand
reducethephotosyntheticareaoftheplant.

[JPestswithpiercingandsuckingmouthparts-theysuckoutthenutritiousplant
sapandintheprocessmayintroducediseasecausingorganisms.

[ICropsAttacked
[JSomecroppestsattackspecificcropsforexample,stemborersprefercereal crops.
[1StageofGrowthofCropsAttacked

[Therearepestsofseedlingsattackwhenthecropisyoung,forexamplecutworms.
[JPestsoffruits-attackthecropsatfruitingstage.
[JPestsofgrainsattackthecropswhenthegrainsareformed.

[JFieldandStoragePests
Somepestsattackthecropswhileinthefield.
[Otherpestsattacktheproduceafterithasbeenharvestedandstored.

IdentificationofCommonPests



DamageDon

NameofPest | CropAttacked e ControlMeasures
Armyworms |( Cereal crops Defoliatethe |(i)Earlyplanting
[ Sugarcane
(Spodoptera |( wholeplant  ((ii)Useofeffectiveinsecticides
I (iii)Grasses
exempta) ')
Cutworms Young Cuttheseedlingq(i)Earlyplanting
(AgrotisSpp.)| seedlings atthestembasg(ii)Useofsoilapplied
insec(futicmiidegsants)
(iii)Flood/irrigation
Bollworms Cotton, Eatand (i)Croprotation
(H tomatoesci destroy (ii)Fieldhygiene
eliathismiger| trus,ma,ize, thefruitsand
a )
beans,millet, seeds (iii)Sprayingwith
othelegumesr i(nivs)eearlcticyidplesanting
M Maizesorghum D (i)Earlyplanting

aizestalkborer

estructionofth
e

( st (ii)Fieldhygiene
Busseolafusc emandyoung
a)
and gro (iii)Croprotation
wingtissues
( (iv)Useofstalkborerdust
Chilopartellu
s)
Loopers Coffee M (i)Useofeffective
akewindowsin
( cropleaves i
Ascotisselen n(iisec)Ustiecofidespa.rasitic
aria) wasps, birdandchams eleons
LeafMiner Coffee Makeminesin |( Useofparasiticwasps
(Leucoptera theleaves i (naturenaelmies)
m reducing (ii)Useofeffective
eyrickiandL.
caffeina) pho insecticides.
tosynthetic
area.
Stainers Cotton Sta ( Useofparasitictachinid
( i_nthecottpn i £5
Dysdercusspp lintreducing | pliesrayingwithinsecticides.
: quality '( Controlalternatehosts.
( Croprotation
Aphids Severalcrops (i) Transmit |i Naturalenemiesfor
(Aphisspp.) | suchascitrus, viraldiseases. ( exampladybirldes,
maizec (ipSuckout |i (jioverheadirrigation
otton,,beans.
cabbagesand sapleading (iii)Useofinsecticides
others tostunted
growth.

OtherCropPestsinclude:




[JMealybugs-coffee

OThrips-coffee

[IBeetles-fieldandstoragepests.
[IBirds-fieldpests-cerealsandfruits.
[JRodents-fieldandstoragepests,cerealsandtubers.
[ONematodes-soilbornepests-tomatoes,potatoes,sunflower,beans.

HarmfulEffectsofCropPests

[JPestssuchassquirrelsandrodents,unearthplantedseeds,resultinginpoor
germination.

[JSomepestslikenematodes,termitesandmolesdamagecroprootscausingwilting
anddeathofthecrops.

[JTheylowerthequalityandquantityoffarmproduce.

[JTheyincreasethecostofproductionsincefarmerswillincurexpensesinpurchasing
chemicalstocontrolthem.

[JTheytransmitdiseasestocropsforexample,aphidstransmitstreakvirusdiseasein
maize.

[JChemicalsusedtocontrolthepestscausepollutiontotheenvironment.

OTheyexterminatethecropbyfeedingonthemforexampleeatingembryooftheseed.

ControlofPests
[ifpestpopulationcausesdamagebeyondtolerancethenitissaidtohavereached
Iecor;omicinjurylevel( ElL)hencecontrolmeasuresshouldbeeffectedbeforethis
evel.
Beforeanycontrolmeasureiseffected,thefollowingshouldbeconsidered:
OKnowthelifecycleofthepest.
[JCorrectidentificationofthepest.
[Correctassessmentofthedamage.
[[Theweatherconditions.
OThevalueofthecropinquestion.

OThecostfactorofthecontrolmethod. MethodsofControllingthePests

[JCulturalmethods.

[JPhysical/mechanicalmeasures [|Biologicalmethods.

[J[Chemicalmethods.

OIntegratedpestmanagement.
CulturalMethods:

OThesearefarmingpracticeswhichaimatreducingthepestpopulationbydestroying
thelifecycleofthepestseitherbyexposingthemtoadverseconditionsordenying
themfood. Theseinclude:

OTimelyplantingtoescapepestattack.

OTimelyharvesting.

[Propertillage.

[JCloseseason:thisistheperiodwhenasusceptiblecropisnotgrowninorderto
controlacertainpest.



OTrapcropping:Thesearecropswhichattractpestsdivertingthemfromthemain
crop.Thetrapcropisgrowntogetherwiththemaincrop.

OCroprotation:itbreaksthelifecycleofthepest.

OPlantingresistantvarieties:Theseareplantswithnaturalprotectivemechanisms

againstpestforexamplehairycottonagainstjassidbugs,gooseneckedsorghum
againstbirds,hightilleringinsorghumagainstshootfly.
[JFieldhygiene:Thisincludesrogueingandremovalofcropresidueswhichharbour
pestsfromfield.
DAlterationsofenvironmentalconditions,suchas,creatingamicro—climate
whichisnotconducivetopestsforexampleopenpruningincoffee.
OCropnutrition:applicationoffertilizersandmanurestomakethecropstrongand
abletoescapepestattacks.
Destructionofalternatehosts,forexample,weedslikemallowwhichharbour
cottonstainers.
OUseofcleanplantingmaterials.Thishelpstopreventintroductionofcroppests.
[JProperspacing:ifwellspacedsomepestsfinditdifficulttomovefromoneplantto
another.
OUseoforganicmanure,forexample,farmyardmanurediscourageseelworms
(nematodes).

ChemicalControl
JChemicalsusedtocontrolpestsareknownaspesticides.
[Pesticidesareadministeredthroughdusting,sprayingorfumigating.

ClassificationofPesticides: Pesticidesareclassifiedonthebasisof:

ModeofEntry
[JStomach-ingestedbythepesttogetherwiththecropmaterials.
[JContact-absorbedthroughthebodytissues.
[JFumigants-throughthebreathingmechanism.
[Systemic-translocatedtoallparts.

ModeofAction
[JRespiratorypoisons-interferewithbreathingmechanisms.
[JCoagulants-causethebloodofthepesttocoagulate. [JNeurotoxins-
actonthenervoussystem.
[JProtoplasmicpoisons-causethecellstodisintegrate.

TargetPests
[Insecticides-killinsectpests [[Molluscicides-killsnailsandslugs.
[JRodenticides-killrodents.
[INematocides-killnematodes.

Formulation.
[JDusts,granulesandpowders [JEmulsifiableconcentrates.
OMiscibleliquids.
[JWettablepowders.
[JFumigants.



FactorsThatAffecttheEfficiencyofPesticides [JConcentrationofthepesticides.
OWeatherconditionsatthetimeofapplication.
[JTimingofapplication-efficiencyishighifappliedwhenthepestismostsusceptible.
[JPersistenceofthepesticidehavinglongresidualeffectinthesoil.
[JResistanceofthepests.

AdvantagesofChemicalPestControl
[JFaster
[Jlmmediateresultsareachieved.
[JLowlabourrequirements.

DisadvantagesofChemicalPestControl
JExpensivetobuy.
[JCausepollutiontotheenvironment.
[IRequireskilledlabourtoapply.
JSomepesticidesmaykillbeneficialorganismsandpredators.
JSometargetpestsmaybuildupresistance.

MechanicalPestControl/Physical
[IThisinvolvesthekillingofthepestsusingphysicalmethods.
[JOrcreatingphysicalbarrierstopreventpestsfromgettingintocontactwiththecrops.

Example:
[JFlooding/irrigation;forexample,molesaresuffocatedthroughflooding.
[lUseoflethaltemperatures:eithertoocoldortoohot.
[Suffocation;commonlyusedingrainstoragebinsbybeingmadeairtight.
OTrappingandkilling,forexample,rats.
[Creationofphysicalbarriers,suchas,ratbafflers,stickymaterialsontreetrunks.
[JProperdrying:thismakesthemtoohardtobedestroyedbypests.
[1Scaringdevicesespeciallyinriceplantationstocontrolbirds.
JUseofexplosivesthrownatbreedingplacesofbirdstokillorscarethemaway.

BiologicalPestControl
[itinvolvestheuseoflivingorganismstoreducethepestpopulation.

Predator TargetPest

[JParasiticwasp------------------- Whiteflyincitrus,bollworms,stalkborers

[OBirds------------=--mmmmmmmm oo Crickets,locusts,caterpillarllars.

JLadyBird-------------------------- Aphids

[JTrachnidflies------------------- cottonstainer

[Prayingmantis----------------- giantloppers [JMajimotoants-----------------

scales

JCats---------mm oo moles,rats,mice

[JBrachonidwasps------------- mealybugs

[JChicken--------------- cottonstainer,larvaeofbeetles,grasshoppers,crickets
Advantages

[ICheap

[JNoenvironmentalpollution [J[Savesonlabour.
Disadvantages



[JTakestoolongtogetthecorrectagent [IDifficulttocontrolthepesteffectively.

IntegratedPestManagement
[itisanewmethodwhichinvolvesthecombinationofthemethodsmentionedabove.
[fTheaimistohaveleasthazardstotheuserandtotheenvironment.
[JExample,attractant-pheromonesareusedtoattractpeststooneplacewheretheyare

sprayedanderadicated.

LegislativeMethod/Quarantine CropDiseaseAndTheirControl
[JLegislativemearsuresofpestcontrolareeffectedbytheKenyaPlantHealth

InspectorateService(KEPHIS)throughseedinspection.
[JAdiseaseisanydeviationfromthenormalperformanceorfunctions.
JAplantdiseaseisanyharmfulphysiologicaldisorderinaplantcausedbypathogenic
agentssuchasvirus,bacteria,fungi.
OThestudyofplantdiseaseiscalledplantpathology.

Economicimportanceofcropdiseases
OTheylowercropyield
OTheyreducethequalityoftheproducethusreducingtheirmarketvalue
[JTheycausefoodpoisoning.E.gergotinwheat,afflatoxiningraincropsbyfungus.
[JTheyreducephotosyntheticareaoftheplant.

Classificationandidentificationofplantdisease

OPlantdiseaseareclassifiedaccordingtotheircausalagents; Fungaldiseases;
[JFungiarenon-greenplant-like.

[JSomeareparasiticandothersaresaprophytic.

Parasiticfungidividedinto;
0Obligateparasites-thosethatdependonotherlivingorganismsforfood.

OFalcultativeparasites-thosethatareabletoliveonboththelivinganddead
tissues.

Examplesoffungaldisease
[JPanamadisease(Fusariumoxysperium—bananas)
[JCigar-endrot(Verticiliumtheobromae)-bananas
[IDieback-attackthetipsofshootsandroots
[Mildews-foliardiseaseofseveralcrops
JArmillariarootrot(Armillariamellea)-coffeeandtea
ODampingoff-diseaseofseedlingsinthenursery
JAnthracnose(Colletotrichumspp)-coffee,beans,tomatoes.

[IFungusalsocausedamagetostoredgrainswhicharenotproperlydriedorifthestore
isdamp.
[[FunguscausefoodpoisoningandlowerseedviabilityforexampleAspergillusflavus
whichproducesahighlytoxiccompoundcalledafflatoxin.

Examplesoffungaldisease

Disease/caus | Cropsattacked | Symptomsofattack | Controlmeasures
e

Lateblight Membersof Drypatchesonthe -Croprotation




(Phytopthora| Solanaceae leavesandfruits -effectivefungicides
infestans) family (necroticlesions) -treatedseeds
(potatoes, -resistantvarieties
tomatos)
Rusts Rice,wheat, Redandbrown -resistantvarieties
(Puciniaspp) | sorghum,maize | pistulesonthe -Recommended
leaves,shriveled fungicides -
grains Earlyplanting
Smuts Wheat,maize, | Blackpowdermass | -Fieldhygiene,
(Ustilag sugarcane onthespikesandthe | -certifiedseeds,
ospp) ear -resistantvarieties,
-croprotation
Blasts(Piricul | Rice -Smallbluesportson | -Seeddressing
ariaoryzae) leaveswithgrey -Resistantvarietieseg
centre. sindano
Attackinflorescence| Destructionofaffected
tocause’empty plants -fungicides
heads”’
CoffeeBerry | Coffee -Darkblotchesspots | -Resistantvarietieseg

Disease(CBD

)

(Colletotrich
u
mcoffeanum)

ontheflowers
-Brownconcentric
ringsontheleaves

-Darksunken
woundsonthe
berries.

Ruirull
-Properpruning
-Effectivefungicides
-strippung

BacterialDiseases
[Bacteriaaremicroscopicsingle-celledorganismswhichreproducebybinaryfission

OTransmission;Throughirrigationwater,seeds,fertilizers,manures,wind,

[Jraindropsplash,insects,soilandmechanicalmeans.
SymptomsofBacterialDiseases

[Wilting

[JCankers(necrotictissues)localizednecrosis [JGallformationininfectedtissues.

Examplesofbacterialdiseases

Disease/CauseCArttoapcsked SymptomsofAttac

kK ControlMeasures

Haloblight Iseans

(Pseudomor

I.Irregulardarkiesionson

.varieties
leavesandpods.

ii.Yellowbandroundthe ii.Effectivefungicide.

lesionscalled"halo". iii.
iiL\Watersoakedlesions

IUseofresistant

forexampleWairimu. , apshaseolicolz

Croprotation

~

(Fusarium

FusariumwiltTomatoes IStuntedgrowth.

‘il.Yellowingandshedding oxysporum) ofleaves.
iii. Wiltingoftheplant.

i.Useofresistantvarieties.

Blackarm Cotton i.Smallr
cotyledonsofyoung
malvacearum

oundspotsonthei.Fieldhyg
ii.Useofcertifiedseeds.
seedlings.

ene. (Anthomonas




) ii.Thespotselongateto
formblacklesionsonthe stem.

BacterialwiltTomatoes Uniform.wiltingofthewholei.Useofcertifiedseeds.

(Pseudomonandpotatoes plantevenwithenough ii.Croprotation.
asoslanacearu water. m)

ViralDiseases
[OVirusesaresmalllivingorganismswhichcanonlybeseenunderaverypowerful
electronicmicroscope.
0
Virusesinterferewithphotosynthesis,respiration,transpirationandnitrogenutilizatio
n
SymptomsofVirallnfection
[JLeafchlorosis.
OLeafcurling.
OMosaic(lightgreenoryellowpatches).
[IMalformation(distortion)ofplantparts.
[JRosettes;Developmentofabnormallyshortinternode.
Transmission
OThroughtheuseofinfectedvegetativematerialsandinsectvectorslikeaphids,
mealybugsandleafhoppers.

Viraldiseases

Disease/Calcrops

se Attacked [SymptomsofAttack ControlMeasures

Ratton Sugarcane [Reddiscolorationonthe IUseofcleanmaterials

stunting vascularbundles. .1Treatmentofseed
canes.

Maizestreak |Maize Yellowstripesalternatingwith [iControlleafhopper. .ii.U

green,paralleltothemidrib. |seifcertifiedseeds.
iii.Fieldsanitation.

Greening Citrus i.Yellowmottlingoftheleaves. |i,Useofcleantoolswhen
disease iDieback. budding.
iii.Prematureleaffall. 1Controlofinsect
Leafmosaic |Suzgarcane, |i.Yellowmottling. livectorsControlofaphid
cassava. INecrosisofstem. S. . .li.Useofcleanm
aterials.
potatoes. iSeedtreatment.
Tristeza Citrus IDwarfingof i

iplantsDieback.. i.Strippingaffectedfruits.

ii.Useofcleanequipment
ofbudding.

OtherCausesofCropDiseases

[JFloodingformingammoniawhichispoisonoustothecropscausingaburningeffect
onleaves.
[JChemicals:somemaybetoxic.



[JPoorweather:Extremesofdayandnighttemperatures.
[JStress:suchasirregularwateringasintomatoblossomendrot.
ControlofCropDiseases
[JCulturalmethod:Thisinvolvesuseof [JHealthyplantingmaterials.
[Practicingfieldhygiene.
[JProperseedbedpreparation.
[JProperspacing.
[Heattreatmentoftheplantingmaterialsforexamplesugarcane.
JProperdryingofcerealsandpulsesto13%M.C.
[JGrowingdiseaseresistantvarieties.
LegislativeMethod
Oinvolvestheimposingofregulationsandlawsespeciallyincaseofdiseaseoutbreaks
topreventtheintroductionandspreadofdiseases.

ChemicalControl
[JUsedasalastresort.
Chemicalcontrolmeasuresinclude:
[JSeeddressingbeforeplanting.
[JSoilfumigationtocontrolsoilbornediseases.
[ISpraying:applicationoffungicides.

CropProductionVI

(FieldPracticesll)

Introduction
[JTherearemanycropscultivatedinKenya.
[JThesecropsaregrownforvarioususesandrequiredifferentecologicalconditions.
Definitions:
0 Hybrids-Thesearecropvarietiesdevelopedbycrossingtwopurelines. []
Composites-Thesearecropvarietiesdevelopedthroughrepeated
massselection.
OCultivars-thesearevarietiesofcropswhicharecultivatedinagivenarea.
Maize [JEcologicalRequirements
OMaingrowingareas:Trans-Nzoia,Nakuru,UasinGishu,Laikipiadistrictsandothers.
JAltitude:Upto2000mabovesealevel.
OJTemperature:About25°C
[JSoils:Freelydraining,fertileloamsoils.
[JRainfall:750-12S0rnmcriticalatsilkingandpollinationstage.

[[Varieties
OHighaltitudeareas:Hybrids611,613and614C.
[[Mediumaltitudeareas:511,512,622and632.



[JMarginalrainfallareas:KatumanicompositeandMakuenicomposite.
[JCoastregions:CoastcompositeandKatumanicomposite.
SeedbedPreparation
[JPloughingshouldbedeepanddoneduringthedryseasontoeradicateweeds.
JRequiremediumtilth.
[JPlantspacing75-90cmx20-30cm.
[JPlantingdoneattheonsetoftherains.Thishelpstoreducepestattack.
[Dryplantinginareaswithinadequaterainfallisnecessary.

FieldMaintenance:
OApplyphosphaticfertilizerduringplantingatarateof120kg/haP205
JAlsonitrogenousfertilizersastopdressattherateof200kgofASNorCAN.
[JControlweedsbycultivation,useofappropriateherbicides,uprooting,slashingand

mulching.

PestControl [JMaizeStalkBorer:
[INatureofdamage:Boringtheleavescausingwindowingeffect,boringthestems
andcobs.
JControl:Destructionofpreviousyearscropresidue,closedseasonandapply
chemicals
IMaizeWeevils:
[litisastoragepest.
ODamage:Boresholesintothemaizegrains,eatingthecontents.
[JControl:Properhygieneandsanitationinthestores.
[NUseofchemicalssuchasActellicSuper. DiseaseControl:
[JRust
JCause:Fungus.
JSymptoms:Redorbrownpustulesonthe.leaves.
[JControl:Plantresistantvarietiesandcroprotation.

[1Smuts

[JCause:Fungus
JSymptoms:Blacksootymassofsporesonmaizeheadsorcobs(ear).

[

Control:Croprotation,growingresistantvarietiesanddestructionofaffectedpla

nt parts.

[IMaizeStreakVirus

[JCause:Virus
JSymptoms:Yellowlongitudinalstripesparalleltothemidrib.
JControl:Certifiedseed,earlyplantingandrogueing.

Harvesting



[JHarvestthecrop3-9monthsafterplantingdependingonvariety.
[IMaizestalksarecutandstockedinthefield.
[JCobsremovedbyhand.
[JForlargescaleharvesting,combinedharvestersareused.
[JYieldsabout3,000kgand4500kg/ha.

BulrushMillet
Areaswheregrown:
JLowerareasofKirinyaga,
[NEmbu,
[IMeru, [JPartsofMachakos
[OKerioValley.

EcologicalRequirements
[JAltitude:Doeswellinareasbelow1200m.
JRainfall:500-600mrnperannum.
[Soils:Lightsandysoils.
[[Varieties:Serere2A,3A,6A,17,16/9

SeedBedPreparations
OPloughingoflandduringthedryseason.
[1Soilshouldbeoffinetilthsincetheseedsaresmall.

Planting:
[[Doneattheonsetoftherains.
[JPlantedbybroadcastingandrowplantingataspacingof60cmx15cm.

FieldMaintenance:
JOWeedingisdoneuntiltillering.
[JTop-dressingisdonebyuseofsulphateofammonia.

PestControl Birds

[ONatureofDamage:Eatstheseedsatmilkystage.
[JControl:Birdscaringdevices.

DiseaseControl
Ergot
[JCause:Fungus.
OJSymptoms:Headsbecomesticky.
[JControl:Useofcertifiedseeds,croprotationanddestructionofaffectedcrops.
DownyMildew
[JCause:Fungus.
O0Symptoms:Long,whitishlinesontheleaves.
[Control:Croprotationandfieldhygiene. Harvesting
[JDonebycuttingofftheheads.
[Dryingoftheheads.
OThreshingandwinnowingofthegrains.
[Storedunderwellventilateddryconditions.



OYieldsabout1000kg/hawithgoodmanagement.

FingerMillet pAreaswheregrown:WesternKenyaandUganda.
EcologicalRequirements
[JAltitude:0-2400mabovesealevel.

[JRainfall:900mm,droughtresistantintheearlystages.
[]Soils:Freedrainingfertilesoils.

Varieties:
[SererevarietiesdevelopedatSerereinUganda.
(JUltralupin []5.180ats.

LandPreparations
[JTheseedbedshouldbethoroughlypreparedtoafinetilthduetothesmallsizeofthe
seeds.

(ltalsohelpstocontrolweeds.

FieldOperations Planting
[Fingermilletshouldbeplantedasearlyaspossibleintheseason.
Oltisusuallybroadcastedbyhand.
Olifplantedinrows,thefurrowsshouldbe30-33cmapartandtheplantsshouldbe

thinnedto5cmapartwithintherows.

FertilizerApplication
JSulphateofammoniaattherateofl25kg/haisrecommendedfortopdressingfinger
millet.

WeedControl
[JCleanseedbedpreparation
Uprooting PestControl:

[IBirdsarecontrolledthroughscaring. DiseaseControl

Headblast:

[JCause:Fungus

OSymptoms:Brownspotswithgreycentresontheleavesandstemsbelowthe
inflorescence.

[JControl:Useofresistantvarieties.

Harvesting
[Jindividualheadsarecutwithknives.
[J[Headsaredried,threshedandwinnowed.
OYields1650kg/hawithgoodmanagement.

Sorghum
OitisgrowninWestern,northern,RiftValley,EasternandsomepartsofCentral
Province.



EcologicalRequirements
[JAltitude:0-1500mabovesealevel.
ORainfall:420-630mm.Itisdroughtresistant.
[Soils:Fairlyfertileandwelldrainedsoils.

Varieties [JDobbsvariety.

[ISerenavariety.

FieldOperations Planting
[IBroadcastingtheseedsonthefirmlypreparedseedbed.
[Iintercroppedwithothercropsespeciallymaizeandbeans.

[[Canbeplantedinpurestandsataspacingof60cmx15cm

FertilizerApplication
[JRespondswelltofarmyardmanure(FYM).
NIinorganicfertilizersarenotcommonlyusedingrowingsorghum. PestControl
(Birdpests:Theyarethemostcommonsorghumpests.
[[Theyinclude

[quelea,

[Jaethiopica(SudanDioch),

[lweaverbirds,

[Istarlingbird [Jbishop'sbird.
[(JTheyarecontrolledthrough;

(killingthemusingexplosives, []

poisonsprayingintheirbreedingplaces

[Juseofflamethrowers.
[JSorghumshoot-flycontrolledbyearlyplanting,closedseasonandapplicationof

insecticides.
[JStemborer-controlbyuseofinsecticidesandfieldhygiene.

DiseaseControl

Commonsorghumdiseasesinclude:

[JLeafblight

[JAnthracnose. [JSootystripe.

[JLoosesmut

[[Headsmut
Smutsarecontrolledbyseeddressing-whiletheotherdiseasesarecontrolledby

growingresistantvarieties.

Harvesting

[JSorghumisreadyforharvesting3-4monthsafterplanting.

[JHeadsarecutoffusingasharpknifeafterwhichtheyaresun-dried,threshed,
winnowedandstored.

JUpto3000kg/hectarecanbeobtainedwithgoodmanagement.



Beans

OGrowninallprovinceswheremaizeisgrown. EcologicalRequirements
[JAltitude:10.00-2100metresabovesealevel.
[JRainfall:Averageof62Smmperannum.
OSoils:Welldrainedloamysoilsrichinorganicmatter.

Varieties

Varietiesfordrybeans:
[JRoseCoco,
OMweziMoja,
[JCanadianWonder,
[JWairimu, [JHaricot,
[IMwitemania.
Varietyforcanning:Mexican142.
VarietiesforFrenchBeans:
[JPrimeur,
JLongTom,
[1Saza,
[IMasterPiece [JMonel.

SeedbedPreparation
JLandshouldbepreparedearly.
[JPrimaryandsecondarycultivationdonetocontrolperennialweeds.

SeedSelectionandTreatment
[JSelectwholesomeseedsfreefromdamageandwrinkles.
[ISeedsaredressedagainstbeanfly.
OSeedsshouldbeinoculatedwithappropriatebacteria(nonedressedseeds)

Planting
[JPlantedattheonsetoftherains.
[ISpacing30-45cmx15cm.
OApplyphosphaticfertilizerduringplantingtime.
[Plant2-4seedsperhole. FieldMaintenance
[JProvidesticksfortheclimbingvarieties.
[JControlofweedsthroughshallowcultivation.
[JTop-dresswithnitrogenousfertilizerforexampleCAN.

PestControl [][Bean-Fly

[ONatureofdamage:Feedsonthestemscausingswellingattheroots.
(Thisresultsinwiltinganddeath.

JControl:Dressingofseeds,earlyplantingandsprayingwithinsecticides.

[IBeanBruchid(StoragePest)
ONatureofdamage:Makedarkcircularwindowsonthegrains.
[JControl:Cleanstores,fumigation,andseeddressing.



DiseasesControl [[BeanAnthracnose
[JCause'Fungus
0Symptoms:Brownorblacklesionsontheundersideoftheleaves,podsandstems.
I
Control:Growingresistantvarieties,croprotation,destructionofcropresiduesa
nd sprayingwithfungicides.

[[BeanRust

(JCause:Fungus

JSymptoms:Redbrownpustulesontheleaves.

JControl:Plantingresistantvarietiesandsprayingcopperfungicides.

Harvesting

[JDoneduringthedryseasonfordrybeansandwhenthepodsaredry.
[JThreshingandwinnowingdone.
[JSortingofrotten,offtypesanddamagedones.
[JSoldtoNationalCerealsandProduceBoardwhendry.
[JForFrenchbeans,pickthepodswhensoftandgreen.
[OMarketimmediatelytoavoidshrivelling.

RiceProduction
Areaswheregrown;

[JMweaTaberelrrigationScheme [JAheroPilotSchemeinKanoplains.
JBunyalainBusia.

OBurainTanaRiver. LandPreparation
[JPlotsof0.4hectarearemadewithbundsconstructedaroundthem.
[Plotsarefloodedforfourdays.
[JRotavators/jembesareusedtoworkthefloodedfieldsonthefifthday.
[[Thelandisthenlevelledandallowedtodrain.

WaterControl
[JDuringlandpreparation,waterlevelshouldbeabout7.5-10cm.
[Duringlevellingwaterlevelshouldbe5cm
JWaterisdrainedoffcompletelyfordirectsowing.
[Fortransplantedrice,waterlevelshouldbe5cmattransplanting.
JWaterlevelshouldbemaintainedatl/3theheightofplantuntilmaturity.
[OWatershouldbeallowedtoflowslowlythroughthefields.
[NOldwatershouldbechangedevery2-3weeksiftheflowofwaterisnotpossible.
[Waterintroducedshouldalwaysbewarmtoensurepollination.

FertilizerApplication [JS.Aappliedinthenursery.
[JRateof25kgSAforeverynurseryunitof18.5mx18.5m.
[OPhosphaticfertilizersbroadcastedinthefield.
[JRateofl20kghaDSPbeforeplanting.
[0S.Aappliedinthefieldintwosplitsbeforeandaftertransplantingatarateof 250kg/ha



FloodinginRice
Floodwaterinriceproductionisimportantforthefollowingreasons;
Olitprovidesgoodconditionsforgrowthsuchashighhumidity.
[Killssoilorganisms.
[JPreventsdenitrification.

WeedControl
[JControlledthroughflooding.
[JAppropriateherbicidessuchaspropanilandbutachlorarealsoused.

HarvestingoflndustrialCrops
[Jcotton,pyrethrum,sugarcane,coffeeandtea.

HarvestingofCotton

Stageofharvesting
[[Takes4dmonthstomature.
[(Harvestwhenbollsaredryandfullyopened.

MethodandProcedure
OJInKenyacottonispickedmanually.
[JSortoutgradeAR(safi)fromgradeBR
[(fifi)intoseparatecontainers. Precautions
[Harvestduringdryconditionstopreventdirtifyingthelint.
JAvoiduseofgunnybagstopreventcontamination.
JAvoidpickingleaves.
[OHarvestonweeklybasis. HarvestingofPyrethrum

Stageofharvesting
[[Takes3-4monthstomature.
(Harvesttheflowerswithdiscfloretswhichhaveassumedahorizontalposition.
MethodsandProcedure

[JPyrethrumispickedmanually.
[JFlowersarepickedbytwistingtheheadssothatnostemisattached. Precaution
[ICleanharvestingshouldbedone.

JAvoidpickingleaves.

[JFlowersareplacedinwovenbaskets.
[JOverblownflowersarepickedandthrownoff.
[JPicktheflowerswhenthedewisdry.
[Harvestedflowersshouldbetakentothefactorythesameday.
JAvoidcompactionofflowersinthebasket.
[JHarvestinginterval,onceintwoweeksduringthewetseasonandonceinamonth

duringthedryseason. HarvestingSugarcane

Stageofharvesting;
[JTakel4-20monthsfortheplantcroptomatureandl12-16monthsfortheratooncrop.



[JSamplingofcaneisdonebeforeharvestingtoascertainthecorrectsugarcontent.
MethodsandProcedures

[JCutthecaneatthegroundleveltoavoidyieldloss.
[JThegreentopsareremovedfromthecanes.
JHarvestingmatchetisusedforcuttingthecane. Precaution

[JCaneshouldbeharvestedimmediatelyatmaturitytoavoidloweringquality.

[JThegreentopsshouldberemovedimmediatelyaftercuttingtoavoidreductionof

sugarcontentbyenzymeinvertase.

[Burntcaneshouldbeharvestedimmediatelyafterburningtopreventrapidinversion
tomonosaccharides.

[Thecaneshouldbeprocessedwithin48hours. HarvestingofCoffee

Stageofharvesting;
[(JTakes2-4yearsdependingonthepruningsystem. [JHarvestonlyripeberries.

MethodsandProcedures;

[I[Handpickingisdonesothatripeberriescanbeselected.
ODuringpickinghookedstickscanbeusedtobendthetalltrees. Precautions

[1Onlytheuniformlyripeberriesshouldbepicked.
[JOver-ripeandunder-ripeberriesshouldbedriedandsoldasbuni.

[Ripecherriesshouldbeprocessedonthesamedaytheyarepicked. HarvestingTea

Stageofharvesting

Jlttakes2-4yearsforteatomaturedependingonthemethodofbringingyoungtea
intobearing.

MethodandProcedures
[JTeaharvestingisknownasplucking.
[Fineplucking-2leavesandabudareremoved.
[JCoarseplucking-3leavesandabudareremoved.
[JAstraightfitto(straightstick)isusedtoguidethepluckeronthepluckingtable.
[OTippingisdonebycuttingoffshootsthatappearabovethefitto. Precautions
[JPluckedteaisplacedinwoven(wellventilated)basketstopreventfermentingbefore
itreachesthefactory.
[MThepluckedteashouldbekeptinacoolplaceawaitingtransport.
dltshouldbeprocessedwithinthesamedayofharvesting.
[[Harvestingisdoneonaweeklybasisunderwetconditionsandonceaftereverytwo
weeksunderdryconditions.

ForageCrops

Introduction
(Theseareplantswhicheithergrownaturallyorarecultivatedbymantobeusedfor
feedinglivestock.
[JThetermforagecropsincludepastureandfoddercrops.
[JFoddercropsarepurposelygrownforfeedinglivestock.



[JTheyarecutoruprootedwhenready
[JPastureisagroundcoverofgrassoramixtureofgrassandlegumesgrazeddirectly
orcutandfedtolivestock. ClassificationofPastures

DAccordingtotypeofstand.

[Eitherpure [JMixedstands.
[JAccordingtoecologicalzones.

[JLowaltitude,

[IMediumaltitude,

[(Highaltitudepastures
OAccordingtotheestablishment.

[INatural

Examp[lesArtificialpasturesofgrasses.
[ONapier,
[JRhodes, [|Setaria,
[IMolasses,
[ICongosignal,
Okikuyu,
[|star,
[J[Guatemala,
[]Sudan

Exalmp®'"®lesoflegumes;

[JLucern, [Clover,
[I[Desmodium,
OGlycine, [IStylo,
[]Centrio,

PastureEstablishment

SeedbedPreparation

(JThisinvolvesclearingtheland,primaryandsecondarycultivationtoafinetilth
becausetheseedsaresmall.

[Thisisdoneduringthedryseason. Selectionofplantingmaterials

[JSelectseedsofhighgerminationpercentage,

OFreefromimpuritiesorbuycertifiedseeds.

[Ifvegetativematerialsareused,selectfromhighyielding,vigorous-growingand
healthyplants.

Treatmentoflegumeseeds
[JLegumeseedsareinoculatedwiththecorrectstrainofbacteriawhichfixnitrogenfor

thecrop. Planting

MQOeThisisdoneatthebeginningoftherainsthodsofsowingare;
[IDirectsowing, [JUndersowing,
[JOver-sowing



Oversowing

Thisisintroductionofapasturelegumeinanexistinggrasspasture. Undersowing
Theestablishmentofapastureinanalreadyexistingcropwhichactsasacovercrop.
Seedsratedepend;
JOnpurityofseeds,
[JPasturespecies
OWhetherpureormixedstand.
Applyphosphaticfertilizerwhenplantingandlatertop-dresswithnitrogenousfertilizer.

Pasturemanagement
ORe-seedingorgapping;Re-seedingisdoneifthegrassiscompletelydenudated.
[Butifpartially,gappingcanbedone
NControlofweedsbyslashing,uprootingandmowing
OFertilizationofpastures-donebyuseofmanuresandnitrogenousfertilizer.
OTopping;Thisistheremovalofstemmyfibrousmaterialleftbehindaftergrazing.It

allowsnewgrowthaftertherains
OControlofpests-donebytrappingofmoles,useofpesticidesandbiologicalmeans.

PastureUtilization
[Pasturesshouldbeutilizedatmaturitywhennutritivevalueishigh.
Itisutilizedthroughthefollowingmethods:
ODirectgrazing-thiscanbedonethroughrotationalgrazingorherding.
NZerograzing-thisiswherethepastureiscutandfedtotheanimalsinthestalls.

CommonfodderCrops EdibleCana

[JAltitude:1500-2000mabovesealevel.
[JEstablishment:Youngtubersorbulbsareused.

OSpacing:1mx1m.
OManagement:Doeswellwithapplicationoffarmyardmanureandrequiresfertileland.
guUtilization:Topsandtubersareslicedandfedtolivestock.
JConservation:Bulbsortubersareslicedandstored.

NapierGrass
[JAltitude:0-2000mabovesealevel.
[Establishment:Stemcuttingsorsplits. JSpacing:1mx50cm.
Management:
JApplyphosphaticfertilizersduringplantingtime.
OTop-dresswithnitrogenousfertilizersinsplitapplication.
[JCleanweedingwhenyoung.
[(JCutwhen6-8weeksorlm-1.5minheight.
[JUtilization:Cutstemisfedtolivestock. [JConservation:Ensiledwheninplenty.

TypesofNapierGrass:

[IBanagrass(broad-leavedwithhairyleaves) [JClone(thin-stemmedandhairless)
[JFrenchCameroon(thin-stemmedandnothairy).
OPakistanhybrid(thin-leavedwithhairyleaves).



[IUsedforsilagemaking. Lucerne

[Altitude:1500-2500mabovesealevel.

[]Soil:Deepredsoilareideal.

[JEstablishment:Inoculatedseedsareplanted30-50cmapartintherows.

OManagement:Weedingandfertilizerapplication.

fJuUtilization:Cutwiltedandfedtolivestockbeforefloweringstage.

[IConservation:Hay,silage,driedmaterialssuchascubesorpencils.
Mangolds

(lsarootcrop.

[JRootisutilizedaslivestockfeed.

[JRipeonesareused.

Kales

[Leavesusedaslivestockfeeds. GuatemalaGrass
[[Leavesandstemsusedaslivestockfeed.

SorghumGrass
Twovarieties:

[JColumbusgrass [JSudangrass.

[JEstablishedfromseedswhicharedrilledorbroadcasted.

JColumbusgrassshouldbedriedbeforefeedingtoanimalstoavoidhydrocyanicand
prussicacidpoisoning.

Desmodium(Desmodiumspp)
Twovarieties;

[]Greenleaf

[]Silverleaf.

[JEstablishedfromseedsonthoroughlypreparedcleanbeds.

[JCanalsobeinter-plantedwithNapiergrass.

JCutandwiltedbeforefeedingtolivestock.
Agroforestry,treesusedasfoddercropsinclude:

[JLeucaenia

[JCalliandra [JAtriplex
[]Sesbania.

ForageConservation
Foragecanbeconservedas;
[(Hay,
(Silage [JStandingforage.
Importanceofforageconservation:
[JToreserveexcessforageforuseduringtimeofshortage.
[JToavoidunnecessarywastageofforage.
[IConservedforagecanbesold.
JTohavesustainedsupplyoffeedforlivestockthroughouttheyear.

Methods



HayMaking
OThisisthedehydrationofgreenpasturestoamoisturecontentof16-20percent
Stepsinhaymaking:
[JCutthecropwhenthesunisshining.
ODrythematerialsforl-2days.
[JWindrowthedrymaterialtoallowforfurtherdrying.
[IBalethedrymaterialsforstorage. [|Storeundershedorshelter.

FactorsDeterminingQualityofHay [JStageofgrowthatwhichforageisharvested.
[JLeafcontentoftheforagematerial.
OMethodofhandlingandcuringthehay.
[JForminwhichmaterialisfedtolivestock.
[JSpeciesofforageused.
JAmountofforeignmaterialsinforage.

SilageMaking
(Thisisafeedproducedbyconservingforageinsucculentformthroughtheprocess

offermentationbyanaerobicbacteria. Stepsinsilagemaking:
(JCutthecropandtransportittothesilo,
OMaterialwithahighmoisturecontentiswiltedinthesunfor4-48hoursbefore ensiling.
[IMaterialischoppedtoreasonablesizepiecesbeforefillinginthesilo.
[JSpreadthechoppedmaterialevenly.
OChecktemperatureifbelow31°C,needsfurtherfilling;ifabove31°Ccompactionis

necessary.

dFillingshouldbecompletebytheendofthethirdorfourthday.

[Thesiloiscoveredwithl5cmofstraw,sawdustthenl5cmofsoiltomakeitairand
watertight.

[JAtrenchisdugroundthesilotokeepoffsurfacewater.

FactorsAffectingtheQualityofSilage
[IMaturitystageofthecropwhencut.

[JTypeofcrop.

[IMoisturecontentofthematerial [JAdditivessuchasmolasses.
[IDegreeofcompaction.

[ISizeofpiecesensiled.
JAmountofforeignmaterialsincludedinthesilage.
[JAmountofleafoftheensiledmaterial.

StandingForage
(Thisisforageleftinthefieldtobeusedduringthedryseason.

LivestockHealthlll:(Diseases)



Introduction

L
ivestockdiseasesareclassifiedaccordingtocausativeagentsasfollows:
[JProtozoandiseases-causedbyprotozoans.
[IBacterialdiseases-causedbybacteria:
[JVIraldiseases-causebyvirus.
[Nutritionaldiseases-broughtaboutbynutritionaldisorders.

ProtozoanDiseases [JEastcoastFever(ECF).
JAnaplasmosis(gallsickness)
[JCoccidiosis
JTrypanosomiasis(Nagana)

EastcoastFever

[JAnimalsattacked:Cattle

[JCause:Protozoan.(Theileriaparva)

Jltisatick-bornediseasetransmittedbyred-—leggedtickandbrowneartick.
Symptoms

[JRiseinbodytemperature.

OSwellingoflymphglandsbelowtheear.

[Difficultiesinbreathing. [JDullness.

ControlandPrevention
[JControlofvectorsthroughdippingandfencing.

[Treatmentbyuseofclexonintheearlystages. Anaplasmosis(gallsickness)

Animalsattacked:
[JCattlebetween2monthsand2years.
OPoultry.

[IJLambsandkids. [JRabbits.

Cause:Protozoan(Anaplasmamarginale)
[JTransmittedbythebluetick
[Jcontaminatedsurgicalinstrumentsandhypodermicneedles.

Symptoms
(JFever/riseinbodytemperature.
[Constipationorharddung.
JPalenessinthegums,eyesandlips.
[IDropinmilkproduction. Control
[JTickcontrol.
[Iintramuscularinjectionofantibioticsandirongivinginjections.
[JCoccidiosis

CoccidiosisofPoultry
[JCause:Protozoan(Eimeriaspp.) Symptoms



[][Suddendeathofchicks.
OWhitish,yellowandbloodstaineddiarrhoea.
[JRuffledfeathers.

OChicksbecomeparalysedbeforedying.
[IChicksbecomeanaemicanddull. Control
[IDisinfectionofchickhouse.
[JPreventionofcontaminationoffoodandwaterwithdroppings.
JUseofprophylaticdrugsforexample,Coccidiostats.

Trypanosomiasis(Nagana) JAnimalsattacked:cattle,sheepandgoats.
[JCause:Protozoanofthetrypanosomespecies, [[Vector-tsetseflies.

Symptoms [JFever.
[Dullness.
[JAnorexia/lossofappetite.
[JLossofbodycondition/emaciation.
[JSwollenlymphnodes.
[JLachrimationwhichleadstoblindness.
[IDiarrhoea
[JRoughcoatandsometimeswithouthairandmaybecracked.
OSwellinginpartsofthebelly.

O0DrLosopisofhairattailendnmilkproduction .inlactatingcows.

[JAnaemia.
[JAbortionmayoccurinpregnantfemales. Control

(Treatinganimalswithtrypanocidaldrugs. [JEffectivevector(Tsetseflies)control
JConfinementofwildanimalsingameparks.

BacterialDiseases
JFowltyphoid [JFootrot.
[IContagiousabortion.
[IScours.
[IBlackquarter.
[IMastitis.

[JAnthrax.
[JPneumonia.

FowlTyphoid
JAnimalsattacked:Alldomesticbirdswhichincludechicken,turkeyandducks.
[JCauses:Bacteria(Salmonellagallinarum}

Symptoms
[Depression/appearingverysick.
[JRespiratorydistress.

[Dullness.
[Droopingwings.



[JSleepyeyes.

JAnaemiaresultinginpaleandshrunken [Jcombsandwattles.
[IGreenishyellowdiarrhoea. Control
JKillingallaffectedbirdsandproperdisposalofthecarcasses.
OMaintaininghygieneinthepoultryhouse.
[JEnsuringthatthehouseisdryandwellventilated.
[JObtainingchicksfromreliablesources.
JTreatmentusingsulphurdrugswhicharemixedindrinkingwaterormash.
JForexample:applicationofFurazolidone(Furazol)attherateof0.04%inmashforl0
continuousdaystreatsthediseaseeffectively.

FootRot
[Itisalsoreferredtoasfoul-in-thefoot.
[JAnimalsattacked:cattle,sheepandgoats.
[JHowever,itismostseriousinsheep.
[JCause:Bacteria(FusiformisnecrophorusandFusiformisnodosus).
Symptoms
[JAnimal'sfootbecomesswollen.
[JLamenessisobserved.
[JPusandrottensmellcomeoutofthehoof.
[ISheeparefoundkneelingwhilegrazingwhenthefrontfeetareaffected.
JAnimalsspendmostoftheirtimelyingdownwhenthehindfeetareaffected.
[JEmaciationduetolackoffeeding.

Control
[JHygieneinthelivingplaces.
[JRegularfootexaminationandhooftrimming.

[JUseofafootbathofcoppersulphatesolutionat5-10%solutionorformalinat2-5%
solution.

OTreatingwoundsonthefeetwithantiseptics.
[JAffectedanimalsshouldbegivenantibioticinjections.
[Isolationofsickanimalsfromhealthyones.
[JAvoiddampnessandmuddyconditions.

ContagiousAbortion(Brucellosis/Bang'sDisease)
[JAnimalsattacked:cattle,sheep,goatsandpigs. o
Italsoaffectsman.
[JCause:Bacteria oBrucellaabortusincattle,
oBrucellasuisinpigs
oBrucellamalitensisingoatsandsheep.
Symptoms
[JSpontaneousabortionorprematurebirth.
[JRetainedplacentaifabortionoccursduringthelaterstagesofpregnancy.
OInfertilityincowswhilebullshavelowlibidoandinflamedtestisalsoknownasorchitis.
JAyellowishbrown,slimy,odourlessdischargefromthevulvamayoccurafterthe
abortion. Control
[JUseofartificialinsemination.



[JSlaughteringaffectedanimalsfollowedbyproperdisposaloftheircarcasses.
[JTheattendanttotheanimalsshouldavoidcontactwiththeabortedfoetus.
[JAbloodtestshouldbecarriedoutforallbreedinganimalstodetecttheinfectedones.

[Hygieneintheanimals'houses. Scours(whiteScours)
[JAnimalsatacked:calves,piglets,lambsandkids.
[JCause:Abacteriumwhichattacksyounganimalsinthefirstweekoflife. Symptoms

OWhiteoryellowishdiarrhoea.

[JPungentsmellingfaeces.

[JFever.

JAnorexia/lossofappetite.

[Listlessness. [[Sunkeneyes.
JuUndigestedmilkandmucuswithbloodspotsobservedinthefaeces.
[JFaecalmatterstickstothehindquarters. [[Suddendeathifnotreatmentisgiven.

Control
OMaintaininghygieneintheyounganimalhousingunits.
JAvoidingdampnessonthefloorofthehouse.

(Fingersoftheattendanttrainingcalvestodrinkmilkfromabucketmustbe disinfected.
[ICalvingshouldbecarriedoutinacleanarea.

[[Haveseparateattendantsfortheinfectedcalvestopreventdiseasespread.
[JReplacingmilkwithwarmwatermixture.
[Treatingaffectedanimalswithantibiotics.

BlackQuarter
(ltisalsoknownasblackleq.
[JAnimalsattacked:Allruminantsagedbetween8-18months.
[JCause:Bacteria(ClostridiumchauveiandChauveisepticum)
Symptoms
[JLameness.
[JFever.
[JFastandheavybreathing.
OCrackingontheswollenpartsiftouched.
[JSwellingoftheaffectedpartsusuallythehindquarters,shouldersandchestorback.
[IDullness.
[JAnorexia.
JGruntingandgrindingofteeth.
JAnimalstopschewingcud. Control
[JTreating withrecommendedantibiotics.
JVaccinatingusingblackquartervaccineknownasblanthax.
[IBuryingthecarcassdeeporburningitcompletely. Mastitis
[Jlsaninflammationoftheudder.
JAnimalsattacked:Goats,cows,pigsandhumanbeings.
[JCause:Bacteria(Streptococcusspp.orStaphylococcusspp.) Pre-
disposingFactors:
Oincompletemilking.



(Injuriesontheudderandteats.

OWeaksphinctermusclesoftheteatsallowingfreeflowofmilk.
Symptoms

[Milkiswatery,bloodstainedorclotted.

[JSwollenudder Control

[JPropermilkingtechniques.

[JTreatmentbyuseofantibiotics.
(JCullingofanimalswhichareoftenattacked.

Anthrax
[JAttacksalldomesticanimals.
[JCause:Bacteria(Bacillusanthracis)

Symptoms [J[Suddendeath.
[JHighfever.
(JGrindingoftheteeth.

Pneumonia
(ltisaninflammationofthelungs.
JAnimalsattacked:Calves,kids,lambs,pigletsandpoultry.

Cause:
[JBacteria(Mycoplasmamycoides)
[Jdust
[Jwormsinthelungs.

Symptoms
[Dullness.

JAnorexia/lossofappetite.

[Staringcoat.

[JEmaciation.

[Breathingrapidly.
[JAbnormallungsoundswhenbreathing.
JCoughingifthechestispressed.
OFluctuatingbodytemperature. [JNasaldischarge.

Control
[[Keepingyounganimalsinwarmpens.
[IPropersanitation.
[JIsolationoftheaffectedanimals.
[JTreatingusingantibiotics.

ViralDiseases
OJRinderpest.
[JFootandmouthdisease(FMD).
[INewCastle
[JFowlpox
[JGumboro



JAfricanswinefever Rinderpest
[JAnimalattacked:Cattleandwildgame.
[JCause:virus. Symptoms

OHarshstaringcoat.
(JRiseintemperature. [JEyedischarge(Lachrimation)
[JDiarrhoeaanddysentery. [JUlcersinthemouth.

FootandMouthDisease
[JAnimalsattacked:Cattle,sheep,goatsandpigs.
[Cause:Virus. Symptoms
[JSharpriseintemperature.
[IBlistersinthemouth,hooves,udderandteats.
[Lossofappetite. Control
[IVaccination.
[JQuarantine
[Jnursingwoundswithdisinfectant.

NewCastle
JAnimalsattacked:Poultry.

[JCause:Virus. Symptoms
[Difficultiesinbreathing.
[IBeaksremainwideopenandnecksarestrained.
[IBirdsbecomedull.
[Thebirdsstandwitheyesclosedallthetime.
JAnorexia/lossofappetite.

ONasaldischargeswhichforcethebirdstoshaketheirheadstoclearit.

[Birdswalkwithastaggeringmotion.
[JParalysisofwingsandlegsmayoccur.
OBirdshavetheirbeaksandwingsdown.
OBirdsproducewaterygreenishdiarrhoea.
[Birdslaysoftshelledeggs. Control

JKillingallbirdsandburningthemfollowedbycleaninganddisinfectingthehouses

beforebringinginnewstock.

[Vaccinationshouldbedoneduringthefirstéweeksandthen2-3monthslater.

[IQuarantine. FowlPox
JAnimalsaffected:Poultry.
[JCause:Avirusknownasavianfox.

Symptoms
Twotypesoffowlpoxwithdifferentsymptoms.
[JCutaneoustype
[Diptheritictype

Thecutaneoustypeaffectstheskinandhasthefollowingsigns:
OInjuriesonthecombsandwattles,legs,ventandunderthewings.

[JLossappetite.



Thediptheritictypeaffectsinternalmembranesandhasthefollowingsymptoms:
(Injuriesintheinsideofthethroatandmouthmembranesresultingindifficult
breathingandswallowing.

[JEyesandnoseproducesawateryliquid.

[JLossofappetite.

[IDullness.

[JEmaciation. Control

[Killingallaffectedbirdsfollowedbyproperdisposaloftheircarcasses.
(Vaccinatingremaininghealthybirds.

Gumboro
[litisalsoreferredtoaspoultryAIDS.
JAnimalsattacked:Poultry.
JCause:AvirusknownasBirmavirus. Symptoms

OTheglandsabovethevent(bursa)becomeswollen.

(Dropineggproduction.

[Birdsdeveloprespiratorydistress.

[JLossofappetite.

JLowwaterintakebybirds.

JLossofimmunitymakingthebirdsmoresusceptibletoopportunisticdiseases.
Control [Vaccination.

JAdministeringvitaminsandespeciallyB12.

AfricanSwineFever
JAnimalsattacked:Alldomesticatedpigs. [JCause:Avirusknownaslridovirus.

Symptoms

[JFever.
[JLossofappetite.
[[Depression/dullness.
[lEmaciation.
[JCoughing.
[JNasaldischarge.
[IDiarrhoeainseriousconditions.
Control [JVaccination.
[JQuarantine.
[Killingallaffectedanimalsandproperdisposaloftheircarcasses.
[ODoublefencingtokeepwildanimalsaway.

NutritionalDiseases/Disorders

MilkFever
[itisanon-infectiousdiseasebroughtaboutbycalciumdeficiencyinanimalswhich
haverecentlygivenbirth.
JAnimalsattacked:Cows,goatsandpigsthathaverecentlygivenbirth.
Causes:
[I[Duetolowcalciumlevelsintheblood.
[JWhichleadstoanincreaseinthemagnesiumandsugarlevelintheblood.



[OMostlyoccursinhighproducingcowsinthefirstfewmonthsoflactation.
OThisisbecausetheseanimalsloosemorecalciumthroughmilksecretionthanthey
aregettingfromthediet.

Symptoms []Dullness.
OMusculartwitchingcausingtheanimaltotremble.
[IStaggeringastheanimalsmove.
[JAnimalfallsdownandsbecomesunconscious.
[Theanimalliesdownonitssideandthewholebodystiffens.
OBodyfunctionssuchasurination,defecationandmilksecretionstops.
[0 Stomachcontentsaredrawnintothemouthwhichlatercauselungfeverwhen

breathingin.

[JLossofappetite.

Treatment

OIntravenousinjectionofsolublecalciumsaltinformofcalciumboro-
gluconate ,60gmsdissolvedin500ccofwater.
[JKeepingtheanimalinacomfortablepositiononitssternum.
0JGivingfreshwater.
Note:Theanimalssufferingfrommilkfevershouldnotbegivenmedicineorallyforthe
followingreasons:
Jlitwillnotbeabletoswallowmedicine.
JThemedicinemaygetintothelungstherebypromotinglungfever.
Control

(Partialmilkingforthefirst10days.

(Highyieldingcowsshouldbegivenrationscontainingphosphorusandcalcium.
NGivinghighdosesofVitaminD. Bloat

[JAnimalsattacked:Cattleandsheep.

[JCause:Accumulationofgasesasaresultoffermentationintherumen.

Symptoms
OTheleftsideisblownup.
[I[Suddendeath.

Control
[Relievebyuseoftrocarandcannula.
JChasingtheanimalaroundifnoticedearly.
[IDrenchingbyuseofstopbloat.

[JFeedingruminantswithdryroughagesduringthewetseasonbeforegrazingonlush
pastures.

LivestockProductionV(Poultry)

Introduction
[JPoultryindustryinKenyahasdevelopedtremendouslyduetotheuseofartificial
i
ncubationandbroodingandeasyavailabilityofhybridbirds,botheggersandbroilers



[JPoultryproductionhasbecomeaneasysourceofincomeandfoodfortheruralas
wellastheurbancommunities.

[JThetermpoultryincludesdomesticbirdssuchasturkeys,ducks,geese,pheasants,
dovesandpigeons.

[JOflateostrichfarminghasbecomealucrativeactivity.

[JPoultryproductionstartswithincubationofeggs.

Parts of an Egg

Sheall membrana

vitallin mambrana

Air cal

hick 2lbumin

Thin innear 2lbumin

PartsofanEgg

OShell
[JForms10-12%ofthewholeeggcontent.
[IMadeofcalciumandphosphorus. [JProtectstheinnereggcontents.

[IShellmembrane
[IMadeofinnerandoutermembranes.

(Liningoftheeggshell.

JConstitutesl%ofthetotaleggcontent.

. Albumen(eggwhite)
OAbout55-60%ofthetotaleggcontent.
[itisdividedintochalaza,thickandthinalbumen.
[IChalazaholdstheeggyolkinposition. [JAlbumenservesasfoodforthechick.

. Yolk
[130-33%ofthetotaleggcontent.

[OSupplyembryowithnutrients.
[JGerminaldisc-Theembryowhichdevelopsintoachickiffertilized.
[Vitellinemembrane-Givestheyolkitsroundshape.

[JAirsac
[IKeepstheeggfreshbyallowinggaseousexchange.
OProvidesoxygenfortheembryo EggCandling:

[JThisisthepracticeofdeterminingtheinternalqualitiesofaneggbyexaminingit

againstalightsource. Procedure

[JTheeggisplacedonaholemadeona cardboardbox.



(JThisiscalledacandlingbox.
[JAsourceoflightisplacedintheboxdirectlyundertheeqgq.
JTheobserverthenlooksthroughtheeggagainstthesourceoflightbelow.
JAbnormalitiesonandwithintheeggcanbeseenthroughthetranslucentshell.

Incubation

OInvolvestheprovisionoffertileeggswiththeproperconditionforembryonic
development.

SelectionofEggsforincubation

[IShouldbefertile.

OShouldbeofmediumsizeabout55-60gmsinweight.

[IShouldhavesmoothshell.

[O0Shouldbeovalshaped.

[]Shouldnotbecracked.

[JEggsshouldbecleantoensurethatporesareopen.

OShouldnothaveabnormalitiessuchasbloodspots,meatspotsanddoubleyolk..

[JEggsshouldnotbemorethan5daysold.

[JEggsshouldbefreshthatiscollectedwithinoneweek.
Internaleg
gqualitiescanbedeterminedthroughtheeggcandlingprocess.

Methodsoflncubation

Naturallncubation

OThisinvolvestheuseofabroodyhenwhichsitsontheeggstoprovidethemwith
conditionsnecessaryforhatching.

(Takes20-21days.

OThehenisgivenabout10-15eggs. Signs ofBroodinessinPoultry

[JTendencytositonaneggafterlaying.

OMoultingofthehen.

OMakingsomenoiseatthelayingnests. [JFeathersareraised.
[Jitbecomesaggressivewhendisturbed. [Jitstopslaying.

PreparationandManagementofNaturallncubation
OThehenisgiven"Chinaeggs"tositontoinducebroodiness.
JWhenbroodythehenshouldbeprovidedwithanestingnestorasaucer—shapednest

scoopedontheground.
[JThenestshallbelinedwithsoftbeddingandfertileeggsprovided.
[Theeggsaresetintheeveningornight.
[JThebirdisdustedtocontrolexternalparasites.
OThehenisallowedthouroutsidetofeedandexerciseeveryday.
[Brokeneggsshouldberemovedimmediately. [[Thehenshouldnotbedisturbed.

AdvantagesofNaturallncubation
Oltischeap.

[Highhatchability.



[JLowriskinvolved.
JUsefulinsmallscaleproduction.
[JLessskillisrequired. [JLesslaborious.

DisadvantagesofNaturallncubation
[JEggproductionislowbecausethehenwillnotlayeggsduringincubation.
Jltisnotpossibletoplanwhentoincubate.
JIfthehendiestheeggswillbedestroyed.
Jifthehendesertstheeggsorrefusestositonthemthefarmerwillincurlosses.
[JOnlyfewchickscanbehatchedatatimebyonehen.
[Diseasesandparasitescouldeasilybetransmittedtothechicks.

Artificiallncubation
[Thisistheuseofartificialdeviceknownasanincubatorforhatchingeggs.

ConditionsNecessaryforArtificialHatchingofEggs

OTemperature-maintainat37.5°C-39.4°Cthroughouttocontroltherateofembryonic
developmentofthechick.Highorlowtemperaturesarelethal.
[Ventilation-Goodaircirculation.
[JCarbondioxide:oxygenratiomaintainedat0.03%:21%. [JRelativehumidity-
Maintainedat60%.
OHighhumidityleadstomarshychicks
0 lowhumiditythechickmaysticktotheshell.
OTurningofEggs-
[IDone3-4timesadaytofacilitateuniformdistributionofheatforuniform
developmentofchick.
[JTurnslowly1l80°clockwisealongtheaxistoavoidbreakingthebloodvessels.
[JSomeincubatorshaveautomaticturningmechanism.
[JCleanliness-cleaninganddisinfectingtheincubatorwithformaldehydesolution.

AdvantagesofArtificiallncubation

Oitfacilitateslargescaleproductionofchicks.

OIncubatorsarealwaysreadywhenneeded.

JArtificialincubationleadstohighereggproductionbecausebroodinessinthehensis
notrequired,sothereismoretimeforlayingeggs.

DisadvantagesofArtificiallncubation
OHighinitialcapitalinbuyinganincubator.
[JHighlevelofmanagementandattentionisrequired.
(ltisnoteconomicalforonlyasmallnumberofeggs.
OHighrisksinvolvedinturningtheeggs.

BroodingandRearingofChicks

OBroodingistherearingofdayoldchicksupto8weeksoldforthelayerchicksand2
weeksforthebroilerchicks.

[JForsuccessfulbroodingthesourceofthechicksshouldbeconsidered.

SourcesofChicks
Thefollowingfactorsshouldbeconsidered:



(JThereputationofthesupplier(hatchery).
OTimetakenbythechicksintransit. [[Propersexingandbreedidentification.
Brooding
NaturalBrooding
[JAhenisallowedtotakecareofthechicks.
OSheprovidesthemwithwarmthandsecurity.
[Shestayswiththechicksfor8Bweeksandthenrejectsthem.

Advantages [Jltischeap.
[JLesslabourisneeded.
[]Suitableforsmallscale.

DisadvantagesofNaturalBrooding

[INotpossibletoproducelargenumbersofchicks.
[JThehengoesofflayingduringbroodingtime.

[Onlypossiblewhenabroodyhenisavailable. ArtificialBrooding

[JThechicksareraisedartificiallyinastructureknownasabrooderuntiltheyare8
weeksold.

BrooderRequirements
JTemperature-shouldbeabout35°Cinthel5thweekandreducedto21°Cbythe8™"
week.

JLitter-woodshavingswhicharecapableofabsorbing60%moisturewithoutshowing
wetnessshouldbeused.

[JSpaceconfinement-Donebyuseofhardboardswhichareabout25cmhighandform
acircularspace.Aspaceoflm?for25chicksisrequired.
[JFeedersandwaterers-shouldbeenoughforthechicksandevenlydistributedinthe
brooder.
[Ventilators-windowsshouldbeenoughtoallowproperaircirculationbutdirect
draughtshouldbeavoided. TypesofHeatersintheBrooder
[JElectricheaters-oneordinarybulbl00wattscanraise30chicks.
[JOneinfra—redbulb240wattscanraise100chicks.
[Keroseneburners-Hurricanelampscanraise100chicks.
[JCharcoalburners-thesearespeciallymadejikoswithheatdeflectors.
BrooderManagement
PreparationBeforeChicksArrive [JStart2-
3daysbeforearrival.
[JThebrooderhouseshouldbecleanedtoremoveoldlitterandthendisinfected.
[ONewlitters5-10cmhighshouldbeputinandcoveredwithabsorbentmaterials/news
papers.
[JEquipmentshouldbecleaned,disinfectedandtestedtomakesurethattheyare
working.
[JThebrooderislitabout6hoursbeforethechicksarrive.
[JFeedandwatershouldbeplacedintoshallowcontainers.
[IBrooderspaceshouldbeconfinedwithahardboardtopreventchicksstrayingfar
fromthesourceofheat.



ManagementAfterArrivaloftheChicks
[JChicksareplacedinthebrooderduringthedaytofamiliarizewiththebrooder.
(ifchicksarrivestressedandweaktheyshouldbegivenglucosesolutioninthe

waterers.
(JIncasetheheatsourceischarcoalburnerstheyshouldbecoveredwithwiremesh.

[JFeedchickswithchickmashwhichislatermixedwithgrowersmashasthechicks grow.

[JCleanwatershouldbeprovidedandchangedregularly.

[JConstantattentionshouldbegiventothechicksforthefirst2weeks.
[JAnyvicesshouldbecheckedandcontrolled.
[JAnydeadchicksshouldberemovedassoonasseen.
JVentilationshouldbeusedtocontrolthetemperatureandhumidityinthebrooder.
[IConstantdisinfectionisrequiredattheentrancetoavoiddiseases.
[Brooderspaceshouldbeincreasedasthechicksgrow.
[IDebeakingshouldbedoneatl0daysold.
JVaccinationagainstdiseasessuchasGumboroafter2weeks,NewCastleat3-4
weeksandfowltyphoidat7weeks.
[Dustingtocontrolexternalparasites.
JGrowers'mashshouldbeintroducedgraduallyat7weeksold.
[OChicksareremovedfromthebrooderwhentheyare8weeksold.

[JOnaveragethechickusesaboutl.5kg-2.2kgofchickmashbythetimeitisBweeks old.

TemperatureControlintheBrooder
Ifthebroodertemperaturesarelowthefollowingshouldbedone:
[JBrooderspaceisreduced.

[JHeatersareincreased. [JVentilatorsareclosed.
Ifthebroodertemperaturesaretoohighthefollowingshouldbedone:
[IBrooderspaceisincreased.
[Heatersshouldbereduced.
OVentilatorsshouldbeopened. ManagementoftheGrowers
OThegrowersarebirdsattheageof9weekstothepointoflaythatisat18weeks.
[IGrowersshouldbefedongrowers'mash.
[IBythistimethegrowersshouldbeoccupyingthemainpoultryhouse.
[ISickbirdsshouldbeisolatedandtreated.
[JAfootbathforconstantdisinfectionshouldbeplacedattheentrance.
[JEachbirdisfed115gmsperdayofgrowers'mash.
[JGreensandsolublegritshouldalsobeprovided.
[ICleanwatershouldbeprovidedallthetime(adilibitum).
ODrenchingagainstinternalparasitesshouldbedonebyaddingadewormerintothe
water.
[[Verminsshouldbecontrolled.
fLittershouldbekeptdrybyturning.
[Vaccinationshouldbedoneasrequired.
[JLayerpulletsrequiredimlylithouse.

ManagementofthelLayers
[JLayers'mashshouldbeintroducedatl8weeksandincreasedgradually.



[] Thebirdsstartlayingatl18-21weeks.
[JThebirdsshouldbevaccinatedagainstNewCastleandfowltyphoid.
[JEnoughfloorspaceroosts,feedersandwaterersshouldbeprovided.
[JEachhenshouldbegivenl20gmsperdayoflayers‘'mash.
[JCleanwatershouldbeprovidedadlibitum.
[JEggsshouldbecollectedtwiceadayatnoonandintheevening.
[IGreenleavesshouldbeprovidedtokeepthebirdsbusythuspreventingcannibalism
andimprovetheyellowcolouroftheyolk.
JGrainsshouldbegiveninadditiontothelayers'mashattherateof65gmsperbirdper
day.
[1Solublegritoroystershellsshouldbeprovidedatalltimesforefficientdigestionand
strongshelledeggs.
[JLayersshouldbefedaccordingtotheirbodyweightandtherateofeggproductionfor
examplea70kgbagshouldfeed100layersfor4-5days.
[JEnoughlayingnestsshouldbeprovidedatleastlper5layers.
OThelayingboxesshouldbedimlylittoreduceeggeating.
[IDebeakingshouldbedonewhennecessary.
[IBrokeneggsanddeadbirdsshouldbedisposedoffproperly.
[JThenon-layersandcannibalsshouldbeculled.

ManagementofBroilers
[IBroilersaretablebirdskeptformeatproduction.
OTheyhavehighgrowthratesorhighfeedconversionratio.
[JTheobjectiveistoproduceakilogramofqualitypoultrymeatfromlessthantwokgof
broilerfeed.
[JThebroilerchickrequiresspecialbroilerfeedfromdayoldto4weeksofage.
[1Broilerstarters'mashorcrumbsshouldbefed.
(Thiscontainscoccidiostat,highlevelofprotein,vitaminsandtraceelementsforearly
growth.
[JFrom4weeksto8weekstheyaregivenbroilerfollow-onmashorpellets.
(JThisfeedcontainshighlevelofmetabolisableenergytoensureagoodcoverof
subcutaneousfatinthefinishedbroiler.
[JFrom8weeksuntilslaughterfinisherpelletsshouldbegiventoincreasethesize.
[JAdequatecleanwatershouldbeprovidedatalltimes(adlibitum).
OHighlevelofhygieneshouldbemaintainedtoreducemortalityrate.
[Birdsshouldbedustedwithappropriatepesticidestocontrolexternalparasites.
[JDewormingshouldbedoneroutinely.
[JVaccinationagainstcommondiseasesshouldbedone.
[JDeadbirdsshouldbedisposedoffproperly.
[Broilersshouldbekeptunderdeeplittersystem,thehouseshouldbewellventilated
andwelllit.

PoultryRearingSystems
[lextensive, [Jsemiintensive
[lintensivesystems.



TheExtensiveSystems

FreeRange

[Birdsaresetfreethroughoutthedaytofendforthemselves.
[Birdsareconfinedinnightsheltersforthenight. [JThereisnosupplementation.

Advantages

[Birdseatinsectsandgreenleavesthereforelessfeedisrequired.
[JCheapmethod.
[JCannibalismandeggeatingarereducedsincethebirdsarenotcrowded.
[JManureisevenlyspreadintheruns.
JLowlabourrequirement.
[Birdsgetplentyofexercisesthushelpingtokeepingoodhealth.

[INoneedtoprovidegritasbirdspickitfromthesoil. Disadvantages
[Morelandisrequiredifafarmerwantstorearmanybirds.
[Birdscanbestolenoreatenbypredators.
[JEggsgetlostinthevegetationorstolen.
[JEggsgetdirty.
[|Difficulttodeterminelayersfromnon-—layers.
[IBirdsgeteasilyinfectedwithdiseasesandparasitesofthearea.
[Breedingprogrammeisnoteasytofollow.
[IBirdscandestroycropswhereperimeterfencingisnotconstructed.
[JLowproductivityperunitarea.

Semi-Intensive

FoldSystem
[IBirdsareconfinedinsmallportablestructurescalledfolds.
JAfoldmeasures3.5mlong,1.5mwideandl.5mheight.
[11/3ofthefoldisroofedwhiletherestisenclosedwithwiremesh.
[Birdsgetplentyofsunlight.
[Birdsgetfreshgrassasthefoldismovedtonewgrounds. Advantages

[JManureisevenlyspreadinthefield.

[JLessfeedisusedbecausebirdseatgrass.

[JReducesbuildupofparasitesanddiseasessincethefoldismovedoften.

[Birdsareprotectedfrompredators. Disadvantages

[JFewbirdsarekeptperfold.

Jltislaborioussincethefoldsaremovedfromoneplacetotheother.

* Individualeggproductionrecordisdifficulttokeep.
[JThefolddoesnotlastlongbecauseof

[Jhighfrequencyofhandling.

OThereturnperunitareaoflandislow.

IntensiveSystem

DeeplLitterSystem
[IBirdsareconfinedinahousethroughouttheirlife.
OThefloorofthehouseismadeupoflitterwhichaccumulatesovertime.



* Enoughfeeders,waterersandlayingboxesareprovideddependingonthenumberof
birdsandspaceavailable.
[IMovableroostsandperchesmadeoftimberframesshouldbeprovidedinthehouse.
[JStressandvicesshouldbewatchedcloselyandcontrolled.
[JEggsshouldbecollectedasfrequentlyaspossibletopreventdirtandeggeating.
O0Thehouseshouldbedimlylit.
[OThefloorspacerequirementshouldbelm?per2-3birds. Advantages

[JHighstockingrateperunitareaofland.

[JLowlabourrequirement.

[JFastaccumulationofmanure.
[JThereiscontroloffeeding,eggproductionandmovementofbirds.
[1Safetyofthebirdsisguaranteedfrompredators.

[JNolossofeggs.

JUsefulmethodwhenrearingbreedingstock.
[JRegularcleaningofthehouseisnotnecessarysincethelitterabsorbsthedroppings.
[JEasycollectionofeggs.

Disadvantages

JHighincidenceofcannibalismlikeeggeating,featherpluckingandtoepecking.
[JPestsanddiseasecausingorganismsaccumulateinthelitter.
OdIndividualrecordsofthebirdsarenotpossible. [[Maybedifficulttofindlitter.
[JEggsbecomedirtyiflaidonthefloor.
[JFeedersandwaterersmaybecontaminatedbythelitter.
[JThesystemencouragesbroodinessinhens.
[Highinfestationofdiseasesifthemanagementisbelowstandard.
[Ifthereisadiseaseoutbreak,itcanspreadveryquicklythroughoutthehousedueto
thecommunalhousing.
[Highcostofbuildingdeeplitterhouse. BatteryCageSystem
[IBirdsareconfinedincageswhichareplacedinthepoultryhouse.
[JThecagesaremadeofwiremesh [JEachcagecontainsl-3birds.
[JWaterandfeedtroughstogetherwitheggstraysarefittedalongthefrontsideofthe
cages.
OThefloorofthecagesshouldbeslantingtoallowtheeggstorolloutofthecages.
[IDroppingsfromthecagesfallfrombehindforeasycleaning.

Advantages

[JRecordsareeasilykeptthereforecullingiseasy.

[Birdsdonotbecomebroody.

[OMoreeggsarecollectedduetorestriccedmovementofthehensandcompletecontrol
ofeggeating.

[[Tendermeatisobtainedfromthecullsbecausethemuscleshavenotbeen
toughenedmuch.

[JHandlingiseasierthanintheothersystemsandindividualattentiontohensisgiven.

[Stockingrateisveryhigh.

[JVicesaregreatlyreduced.

[JEggsarecleanbecausehensdonotsteponthem.

[JThesystemcaneasilybemechanised.



[IBirdsdonotcontaminatethefoodandwater.
[JSickbirdscanbedetectedeasilyandisolatedfortreatment.
OWirefloorspreventre-infestationofparasiticwormsandcoccidiosis.
ONobullyingduringfeeding. [JLowlabourrequirement.
Disadvantages
(Initialcostsforcages,equipmentandhouseareexcessivelyhigh.
[JRequireshighlevelofmanagement.
(Highermaintenancecostswhereautomationisused.
[Birdsmaygetfatigueduetolackofexercisesthusloweringproductivity.
OIncaseofdiseaseoutbreak,spreadingisveryfast.
[Birdsdevelopbruisesoncombs,breastsandtoesastheysticktheirnecksout-tofeed
andwalkinthecages.
ONotusefulwhenrearingbreedingstockandtherearingofbroilers.
[ICannotbeusedforbroodingyoungchicks.

StressandVicesinChicken
[JStressisaconditionimposedonthebirdsmakingthemdisturbedanduncomfortable.
[JStressreducesproductionandbringsaboutpoorperformance.
[JVicesarehabitsdevelopedbyanimals.
OTheseaffectproductionandhealthofthebirds.

NUsuallytheyarebadhabits. CauseofStressinPoultry
[JSuddenchangesinroutinemanagement.
[JPresenceofstrangersinthepoultryhouse.
[JPresenceofanimalsandvermins.
[[Toomuchnoise.
[JConstantandpoorhandling.
[JSuddenweatherchanges.
[Disturbanceofthepeckingorder.
[JOvercrowding
[JPoorhygiene.
[Diseaseandpestattack.
[Lackoffoodandwater. ControlofStress
JPoultryhouseshouldbekeptquietandconstructedawayfromnoise.
[Poultryhouseshouldbeinsulatedtomaintainconstanttemperatures.
[JParasitesanddiseasesshouldbecontrolled.
OChangeinroutinemanagementshouldbegradual.
[IEnoughfeedandwatershouldbeprovided. Vices
[JFeatherpecking.
[JCannibalism(toeandventpecking).
[JEggeating.
PeckingandCannibalism
(Situationwherebirdspeckateachotherresultingindeathorinjury.
Effects:
[JFeatherandbodygrowthratelSreduced.



[JLossofbirdsduetodeathmayresultfromcannibalism.

[JCullingrateisincreased(economicloss).

JTheappearanceofthecarcassisspoiledtherebyreducingitsmarketvalue.
CausesofCannibalism [JOvercrowdinginthehouse.

OHightemperaturesinthepoultryhousemakingthebirdsuncomfortable.

OToobrightlight.

[JExternalparasiteinfestation.

OJIinadequateandincorrectfeeding.

[ldlenessofthebirds.

[][Greedinessofthebirds.

[Disturbancesofthepeckingorder.

[JProlapsesoftherectumwhichoccursonceinawhile.

[Brightlightinthelyingboxes. PreventiveMeasures

JAmplespacingshouldbeprovidedonthefloor,feeders,waterersandlayingboxes.

[JOverheatingshouldbeavoidedduringbrooding.

OThehouseshouldbedimlylitforthelayers.

OJLayingnestsshouldbedarkenedandabovetheground.

[Dustingshouldbedonetocontrolexternalparasites.

[JProvideenoughbalancedration.

[Birdsshouldbekeptbusy.

[New/strangebirdsshouldnotbeallowedinthehouse. EggEating
Aviceinfluencedbythefollowing:

[IPresenceofbrokenorsoftshelledeggs.

[Jldlenessofthebirds.

Olinadequatelayingnests.

[IMineraldeficiencies.

[Brightlightinthelayingnests.

[][Greedinessofthebirds.

PreventiveMeasures
[JEggsshouldbecollectedregularly.
[JLayingboxesraisedabovetheground.
fJLayingboxesshouldbedarkened.
OBirdsshouldbegivenbalancedration.
[IDebeakingshouldbedoneasneedbe. [IBirdsshouldbekeptbusywithgreens.
[IBirdsshouldbekeptaccordingtoagegroups.
[JInjuredbirdsshouldbeisolatedandtreated.

MarketingofPoultryProducts

JPoultryproductsincludeeggsandmeat. MarketingofEggs
[JEggsaredelicateandperishablefoodsandhavethehighestvaluewhenfresh.

Thefactorsconsideredwhensortingoutandgradingeggsforthemarketinclude:
(Size/weightoftheegg-largeeggsfetchhighpricesthansmallones.Theaverage

weightshouldbeabout57gms.

Shapeoftheegg-Thenormaleggshapeisoval,withabroadendandanarrowend.
[JCleanliness-Consumersprefercleaneggs.



[JColouroftheshell-Browneggsarepopularwiththeconsumers.

[JCandlingqualities-candlingisdonetodeterminefreshnessoftheeggsandpresence
ofanyothereggabnormalities.

[IShelltexture-shouldbesmoothandwithoutcracks.

PoultryMeat
OBroilersareslaughteredattheageofl-2.5monthsoldwithalifeweightofl.5-2kgs.
Thebirdsarekilledanddressedinacleanwaybeforebeingwrappedincleanbags

readyforsale.
[[Themeatissoldinhotelsandrestaurants.
[JWholebirdscanbesoldliveinlocalmarkets.

LivestockProductionVI(Cattle)

Introduction
[JCattleproductionisawidelydistributedenterpriseinKenya.

[JMostfarmingcommunitieschoosebetweentheexoticandthe'localbreedsortheir
crossesdependingontheenvironmentalconditions.

[JWhereasthebackboneofbeefindustryinKenyaismadeupoftheindigenous
animalsandtheircrosses,andbasedinthesomewhatdrierareas,the-
dairyindustryis
mainlybasedontheexoticbreedsandtheircrossesandcommoninthewetter
regionsofKenya.

[JWhateverproductionundertaken,thereturnsdependmostlyonthemanagement
levelsprovidedtotheseanimals.

JAproductiveherdstartswithgoodmanagementoftheyoungstock.
RaisingofYoung-Stock. Theyoungoneofcattleisknownasacalf.

FeedingDairyCalves
[ONewborncalvesshouldbegivencolostrumswithinthefirst3-5daysoftheirlife.
[Colostrumisimportantforthefollowingreasons:

Oitishighlydigestible.
Jltcontainsantibiotics. Jitishighlynutritious.
Jltservesasalaxative. [Jitishighlypalatable.

0
Calvescanbefedusingnaturalmethod(directsuckling)orartificially/bucketfeeding.

NaturalMethod
OInthismethod,calvessucklethemotherdirectly.
Advantages

[JThecalftakesmilkatbodytemperature.
[JThemilkisfreefromcontaminants.

[Lessproblemsofscouring. Disadvantages



[JUnderfeedingofthecalfmayresult.
JCowsmaynotletdownmilkincasethecalfdies.
[Difficulttokeepaccurateproductionrecords.

Artificial/BucketFeeding
[MThecalfistrainedtofeedfromthebucketimmediatelyafterbirth.

Thecalfistrainedasfollows:
JWellmeasuredmilkisputinacleanbucket.
OIndexfingerisinsertedintothemouthofthecalf.
[JTheheadofthecalfisloweredslowlyintothebucketuntilthecalfstartstodrinkthe milk.
OThefingeriswithdrawnslowlyasthecalfcontinuestodrinkfromthebucket.

[Theprocedureisrepeateduntilthecalfgetsusedtotheprocess. Advantages
[JEasytokeepaccurateproductionrecord/milkyieldsofthecow.
[JPossibletoregulatetheamountofmilkgiventothecalf
[JThecowdoesnotneedthepresenceofthecalfinordertoletdownmilk
[JEasytomaintainhighhygienestandards.

Disadvantages
[JLaborious
[JCalfmaybegivencoldmilk
JEquipmentusedandthestockmanmaybedirtyleadingtoscours
Preparationofartificialcolostrums Ingredientsused
JAfresheggwhippedin0.86litresofwarmwater
[Litreofwarmwater
[JOneteaspoonfulofcodliveroil
[JOnetablespoonfulofcastoroil
[INote;colostrumsisfedtothecalvesthreetimesadayforthefirst4daysoflifeand
thereaftertwiceaday.

Weaningofcalves Earlyweaning
[JCalfisfedonwholemilkuptothetenthweekthenitisweaned
[Calfisgivenmilkequalto10%ofitsbodyweightuptothe8™"week

[JAfter8*week, milkisreducedgraduallybylkguntilweaning
[]Calfisgivenearlyweaningconcentratesandsoftforage

EarlyWeaningGuide

Agein Whole Concentrates(kg/
weeks milk(kg/day) day)
1 Colostrumsad -
libitum
2-3 5 -
4-5 6 0.25kg/day
6-7 6 0.5kg/day




8-9 5 0.75kg/day
10-11 4 1.00kg/day
12-3 - 1.50kg/day
14-15 - 2.00kg/day
16 - 2.00kg/day

Lateweaning

[Calfisfedonwholemilkuptothe3™week,whenmilkisreplacedgraduallywithskim
milk.

[JAttheageof3weeksthecalfisintroducedtocalfpelletsorpencilsandgreenfodder. [J

Thecalfisgivenplentyofcleanwater.

[JThecalfcontinuestobegivenadditionalskimmilkuptotheageofl4weekswhen
maximumamountofmilkisgiven.

0 Skimmilkisreducedfroml4weekstol6weekswhenweaningisdone.

Lateweaningguide

Agein Wholemilk Concentrat| Skim

weeks (kg/day) es milk
(kg/day) | (kg/day

)
1 Colostrumsad - -
libitum

2 3.5 - -

3 4 - -

4 4.5 0.25kgqg/ 1
day

5 4.0 0.5kg/day | 3

6 3.0 0.75kg/ 5
day

7 - 1.00kg/ 7
day

8-14 - 2.00kg/ 8
day

15 - 2.00kg/ 4
day

16 - 2.00kg/ 4
day

Rearingofreplacementstock

OThereplacementstockincludesyoungheifersandbullswhichhavebeenselectedfor

breedingtoreplacetheoldstock.

ManagementPractice

NParasitecontrol-Sprayingagainstexternalparasitesanddewormingagainst

internalparasites.




NDiseasecontrol-Calvesarevaccinatedroutinelyagainstdiseasessuchas;

[Blackquater-at4monthsold. [JAnthraxandBlackquateratémonthsold

[IBrucellosis-3-8monthsold(heifers).

NCastration-formalecalvesnotselectedforbreeding.
nldentification-Suitablemethodsareused.ltallowsproperrecordkeeping.

NJRemovalofExtraTeats;
[[Theseteatsareknownassupernumeraryteatswhichmakemilkingofthe
animaldifficult. [[Theyareclippedoffwithteatclippers.

nDehorning/Disbudding-Theremovalofhornbudsusingsuitablemethods.

CalfHousing
RequirementofaCalfPen;
[IShouldbecleanandeasytoclean.
[I[Bewarmanddry.
[[Haveadequatespacetoallowexerciseandfeeding.
[1ShouldbeproperlylitandallowsunlightforVitaminD.
[Haveproperdrainagetoavoiddampness.
[Draughtfreetopreventchilling.
[IBewellventilatedtoallowfreshair.
TypesofPens
Thesecanbe;

[Jpermanent [J[mobile/movable.
PermanentPens

[JHaveasolidfloorraisedabovetheground. [JThefloorshouldbeslantedfordrainage.

[IConstructednearthemilkingparlour. Mobile/MovablePens

[JHaveanopenfloortoallowgrassintothepen.

[JEasilymovedfromoneplacetoanothertoavoidsoiling.

OKeptoutdoorsinthepasturestoallowthecalftonibbleonpastures.

SingleHousing

[JCalvesshouldbehousedsinglyuptotheageof3weeks,whentheyareputingroup

pens.

[JThisistoavoidthemlickingeachotherandswallowinghairswhichformindigestible

balls. MilkandMilking

[IMilkisthewhitelactealsubstancesecretedbythemammaryglandsofthefemale
mammals. CompositionofMilk [JProtein-Caseinandwhey.

[JFat-Butterfat.

[ICarbohydrates-Lactose

[IMinerals-mainlycalciumandphosphorus.

[JWater

FactorsAffectingMilkComposition
[JAgeoftheanimal.



[JConditionsoftheanimal.
[JStageoflactationandpregnancy.
[JCompletenessofmilking.
OTypeofbreed.
[JSeasonoftheyear.
OTypeoffoodeaten.

[Physiologicalconditionssuchasdiseases. MilkSecretionandMilkLet-down

[Milkissecretedbythemammaryglandswhichisanaccessoryglandofthe
reproductivesystem.
OThemammaryglandofacowisknownasanudder.

Structure ofthe udder

gland cistern imilk duct or
lactiferqus duct

sacratory alveolus

annularfolding
=at cists
taat

gland cisterni milk cistern or

lactifarous sinus) teat canal nipples)isinus

taat spinctar fiuscla

StructureoftheUdder

Theudderiscomposedofthefollowingparts: [JAlveoluscells-
synthesizeandsecretemilk.
[JLobule-agroupofalveoluscells.
[JLobe-Severallobulesgroupedtogetheranddrainedbylactiferousducts.
[1Glandcistern-spacewheremilkcollectsfromthelobes.
[Teatcistern-Aspacewheremilkcollectsbeforeemission.
[[Teat-Anorganwhichdrainseachquarteroftheudder.

MilkSecretion

[Theprocessofmilksecretionisknownaslactogenesis.

OThedigestedfoodistakentotheudderviabloodvessels.

[Jintheudderthenutrientsarecarriedintothealveolicellswheremetabolicreactions
takeplacetobuildupthesenutrientsintomilk.



OAhormoneprolactineissecretedbypituitaryglandwhichbringsaboutlactogenesis.
JThemilksecretedisthenstoredintheupperpartsoftheudderwaitingtobereleased.

MilkLet-Down

OTheprocessofmilklet-downoccursnaturallywhentheanimalisstimulated.
[IMilksecretedmovesfromalveolarregionthroughtheductstotheglandcistern.

0Oxytocin,ahormonesecretedbythepituitaryglandcausesthecontractionofthe
uddermusclesforcingthemilkdowntheteats.

[JOxytocinhormonelasts7-10minutesinthebloodstreamhencefastmilkingis
importanttowithdrawthemilk.

OMilkiswithdrawnfromtheteatsbygentlysqueezingthem.

FactorsinfluencingMilkLet-Down

[JPresenceofthecalf.

[JPresenceofthemilkman/milker.

[JRattlingofthemilkequipment.

[Siteofthefood/feedingtheanimal.

[IMassagingorwashingtheudder. [JSightofthemilkparlour.

FactorsIinhibitingMilkLet-Down
[Beatingtheanimal/inflictingpaintotheanimal.
[JPresenceofstrangersandanimalsforexampledogs.
[JPoormilkingtechniques.
[JAbsenceofthecalf(incasethecowisusedtoit).

CleanMilkProduction
Thefollowingfactorsareessentialforcleanmilkproduction:
[JAhealthylactatingcow.
JAhealthyandcleanmilker.
[Cleanandproperlyconstructedmilkingparlour.
[JCleananddisinfectedmilkingequipment.
[JProperhandlingofthemilkaftermilking.

MilkingProcedure

OTheanimalsarebroughtnearthemilkingparlourl5-20minutesbeforemilkingtoget
intothemoodofbeingmilked.

[Milkingmaterialssuchasequipment,feeds,ropes,stoolsandsalvearecollectedand
placednearthemilkingparlour.

[JTheanimalsareallowedintothemilkingstallonebyoneasthemilkingproceedsas
follows:
[[Theanimalisrestrainedinthestall.
[IFeedisweighedandplacedintothefeedtrough.
OTheudderisthoroughlywashed,disinfectedanddriedwithacleancloth.
[JAstripcupisusedtotestformastitisoneachquarter.
OMilkingproceedsbysqueezingtheteatswiththefullhand.lfmachinemilkingthe

teatcupsareplacedontheteats.

OForhandmilkingstartwiththehindquartersandfinishwiththeforequarters.
OFastmilkingshouldtakeabout8minutesthenendwithstrippingtheudder.



JThemilkisweighedandrecorded.
[[Theanimalisthenreleased.

DryCowTherapy
OThisistheinfusionofantibioticsintotheteatcanalofacowthatispreparingfor
dryingoff.
Nitpreventsbacterialinfectionwhichleadstomastitis. MilkProducts

[JPasteurizedmilk-milkthatisheatedandcooledimmediately.
JUltraHeatTreated(UHT)-milkheatedtoatemperatureof130-135C,packedandthen
cooled.
[Butter-Milkbutterfatseparatedbyaprocessknownaschurning. [J[Cream-
Alayerofis:thatcollectsatthetopofthemilkwhenlefttostand.
[JCheese-Milkproteinswhichhavebeencompressed.
JGhee-Milkfatmadefromheatingcreamorbutter.
[1ISkimmilk-Milkwithoutbutterfat.

MarketingofMilk
OTheKenyaDairyBoardregulatestheproductionandsaleofmilkandmilkproducts
throughvariousDairyCo-operativeSocieties.
[JProcessorsanddistributorsofmilkandmilkproductsinclude; oKCC,
oBrooksideDairies,
oTuzo,
oDelamereDairies oLimuruDairies.

MarketingofBeef

Donebythefollowing:
OIndividualfannersthroughthelocalslaughterhouse.

[JLivestockmarketingdivision.

[KenyaMeatCommission. [JFarmer'sChoice.

FarmPowerandMachinery

Introduction

* Farmpowerisanyformofenergyusedinthefarmtodowork.

SourcesofFarmPower

HumanPower
*  Performslighttasks.
e Qualityofworkproducedisvariable.
* Takesalongtimetocompleteatask.
AnimalPower

* Donebydraughtanimalssuchascamels,donkeys,horsesandelephants. [J
Usedinlandpreparationandtransportation.



Disadvantages

* Slow.
* Animalsareliabletosicknessandgettired.
+ Needenoughfood. WindPower

*  Topumpwaterfromboreholes.
* Towinnowcropssuchasbeans,fingermilletandrice. [] Generateelectricity. Disadvantages

* Noteasytocontrolandmaynotbeavailablewhenneeded.

WaterPower

* Irrigation.

*  Grindingmills(togrindmaizegrains).
Disadvantages

» Difficulttouseinthefarmbecauseitisnoteasytocontrol.
Biomas
Thisincludes: []

woodorcharcoal []

biogaspower.
Charcoal/WoodFuelEnergy

Uses
* Providesheatforboilingwaterandcooking.
* Dehydratingofsomecrops. [] Curingoftobacco.

Disadvantages

* Exhaustible.
* Itcannotbeuseddirectlyinsomefarmoperations. [] Largequantitiesarerequired.
* Theyarebulkyhencedifficulttotransport.

Biogas Uses

* Providesheatandlightforcooking,boilingwaterandlighting.
e Produceselectricity. Disadvantages

*  Onlypossiblewherethereareanimalsunderzerograzingunit.
e [tislabour-consuming.

e Largequantitiesofdungarerequired.

* Cannotbeuseddirectlyinsomefarmoperations.

FossilFuels
Theseinclude:
* coal,
* petroleumoils [] naturalgas.

* Petrolordieselisburnedininternalcombustionenginestoproducepower.
* Keroseneisthemainsourceofpowertolightruralhomes.
* Naturalgasisusedforcooking,heatingandlighting.
ElectricalPower
Itincludes:
* hydro-electricalpower(HEP),
e geothermal,
* nuclear



* powerstoredinbatteries.
* Nuclearenergyisapotentialsourceofpowerwhichhasnotyetbeenusedinthefarms.

UsesofElectricalPower
* Ru
nsstationarymachinessuchasmillingmachines,grindingmills,coolingmachinesandwaterpumps.
* Suppliesheatandlightforoperationsofbrooders.
Disadvantages
e Cannotbeuseddirectlyinsomefarmoperations.
* Lackofelectricityintheruralareas.
* Powerfailurescanleadtohighlosses.
* Itiscostlytoinstallandmaintain.

SolarEnergy
Energyobtainedfromthesun.

Uses

* Providesheatandlight.

* Usedbyalltheplantsinphotosynthesis.

* Dehydratingcropssuchasvegetables,maizegrains,beansandhay.
* Boilswaterwhichdrivesturbinestoproducepowerforminoruses.

Disadvantage

* Lowconcentrationofenergyoncloudydays.

* Expensivelncollectingandconcentratingequipment.
* Cannotbeuseddirectlyinsomefarmoperations.

e Requiresskilledlabourtoinstallandmaintain.

Tractor
* Thetractorhasaninternalcombustionenginewhichburnspetrolordieseltoproducepower.
* Thispoweristhenpassedtothegearboxfromwhereitistransmittedinvariousways.
* Thecommontractorengineisafourstrokecycleengine.
Thefourstrokesare:
* Inductionstroke.
* Compressionstroke.
* Powerstroke.
* Exhauststroke.

InductionStroke

e Pistonmovesdown.
* Inletvalveopens.

e Fuelandairgetintothecylinder. CompressionStroke

* Inletvalveisclosed.

e Pistonmovesupthecylinder.

*  Fuel-airmixtureiscompressed.
PowerStroke

e Asparkisproducedatsparkplug,ignitingthefuel-airmixture.
* Theincreasedpressureforcesthepistondownthecylinder.

ExhaustStroke-

* Exhaustvalveopens.
* Pistonmovesupthecylinder.



e Burnedfuel-airmixtureexpelled.

AdvantagesoftheFourStrokeEngines

*  Producehighpowerwhichcandoheavyfarmwork.

* Haveefficientfuelandoilutilization.

* Performawiderangeoffarmoperations.

* Areeffectivelycooledwithwaterthusallowingtheproductionoflargeenginesize. [
Exhaustgassesareeffectivelyexpelledfromthecylinders.

Disadvantages
* Areexpensivetobuyandmaintain
* Theiruseislimitedinsomeareas;
* Tractorcanonlybeusedonflatorgentlyslopingareas
* Requireskilledpersonnelandsupportservices

TheTwoStrokeEngines

* Foundinsmallmachinessuchasmowers,motorbikes,andwaterpumpswhichdolightjobsinthe
farm.

e Allthecyclesarecompletedintwostrokesofthepiston. Thesestrokesare;
Inductionandcompressionstroke

* Thepistonisatthebottom

e Pistonmovesupuncoveringtheinletport

*  Fuel-airmixureisdrawnin

* Ignitionoccurswhenthepistonreachesthetop

* Pistonisforceddownwardcompressingthemixtureinthecrank.
Powerandexhauststroke

* Thepistonisatthetop

* Ignitedgasesproducepressurewhichforcethepistondownwards

* Thepistoncoverstheinletportandtrapsfreshfuel-airmixtureinthecrankcase

e Pistonmovesfurtherdowntouncovertheexhaustport

e Fuel-airmixturetransferredfromthecrankcasetothecombustionchamber.

WhatAdvantagesoftwostrokeengine?

* Cheaptobuyandeasytomaintain

* Economicalinfuelconsumption

* Canbeusedinawiderangeoffarmland,includinghillyareas

* Candosmalltasksinthefarmwhichwouldbeun-economicaltodousingthefourstrokeengine.
Whatdisadvantagesoftwostrokeengine?

* Theyproducelesspowerhencecannotbeusedforheavyduties.

* Theyareinefficientinburningfueltoproducepower.

* Theyareaircooledthuslimitingthesizeoftheengine.
SystemsofaTractor



Themoderntractorhasthefollowingsystems:
e Thefuelsystem.
e Electricalsystem
* Ignitionsystem
* Coolingsystem
* Powertransmissionsystem.

TheFuelSystem

Suppliesfueltotheengine.
Categorizedintotwotypesdependingonthefuelused.
Theseare:

*  Thepetrolfuelsystem.

s Thedieselfuelsystem ThePetrolFuelSystem

Consistsof:
» Fueltank-storageoffuel.
e Fuelfilter-removesforeignparticlesfromthefuel.
« Carburettor-
» atomisesfuelintospray.
» introducesfuel-airmixtureintotheengines.
» Regulatesfuel-airintosuitableproportions.
* Fuelpump-forcesfuelintothecarburettor.
» Deliverypipe-connectsallthedevices.

Maintenance
* Cleaningthecarburettorregularly.
* Cleaningthefuelfilterinpetrol.
* Cleaningtheholeinthefueltankcap.

TheDieselFuelSystem Consistsof:
e Fueltank-storageoffuel.
* Fuelinjectionpump-pumpsdieselthroughinjectionnozzlesandbreaksintofinespray.
« Fuelfilters-removeforeignparticlesfromthefuel.
« Deliverypipes-connectthevariousdevices.

Maintenance
* Replacingthefuelfilter.
* Bleedingincaseairistrappedinthesystem.
* Cleaningthesedimentbowlregularly.

StructuralandFunctionalDifferencesBetweenPetrolandDieselEngines
Petrolengine DieselEngine

0 Ithasaninjectionpump.

0

|:llthasacarburettor

[

|]|:|Fuelandairaremixedinthecarburettor 00 Thefuelandairaremixedwithinthe
bpeforeitgetsintotheengine. 0 cylinder.
DDFueIisignitedbyanelectricspark. o Fuelisignitedbycompressionofairand
Ij [| fuelmixtureinthecylinder.

0 Itproducesalotofsmokesincethediesel

pltproduceslittlesmokebecause oo




petroliscompletelyburnt.

0 isnotcompletelyburnt.

DDPetroIengineislightinweightand oo

suitedforlightdutiesp

Itisrelativelyheavyinweightandsuited

0 forheavyduties.

ElectricalSystem
Consistsofthefollowing:
[Battery

» Convertschemicalenergyintoelectricalenergy.

» Storeselectricalenergyproducedbytherunning
Ignitioncircuit-providetheelectricalrequiredbythesparkplugs.
currentthatproducesasparkintheengine.
Generatorcircuit-providetheelectricalcurrentthatstartstheengine.
Lightingcircuit-supplytheelectricalcurrentrequiredforthelightingsystem.

(Startermotorcircuit-startstheengine.

CareandMaintenanceofaTractorBattery

Thelevelofelectrolyteshouldbekeptjustabovetheplatebytoppingwithdistilledwater.
Corrodedterminalsshouldbescrappedcleanandsmearedwithgrease.
Thebatteryshouldbetightlyfixedinaboxtoavoidspillageanddamage.
Thebatteryshouldbefittedcorrectlyonthetractor.
Thebatteryshouldbechargedregularlyandperiodically.
Incaseoflongstoragethebatterycontentsshouldbekeptupsidedown.
Thegeneratorfanbeltshouldalwaysbefunctionaltoensurethebatteryisalwayscharged.

IgnitionSystem

Consistsof:

Ignition-changethelowvoltagefromthebatterytohighvoltagecurrentrequiredbythesparkplugs.
[] Condenser-absorbstheself-inducedcurrentintheprimarycircuit.

» storescurrentforashorttime.

» passeselectriccurrenttothedistributor.
Distributor-distributesthehighvoltagecurrenttothesparkplugs.
Contactbreaker-Interruptsthenormalflowofcurrentintheprimarycircuit.
StatetheMaintenancepracticescarriedonthelgnitionSystem
(JThecarbondepositsonthesparkplugelectrodesshouldberemoved.
Thesparkplugswhoseelectrodesarewornoutshouldbereplaced.
Thecontactbreakerpointsshouldbecleaned.
ThebreakerpointsshouldbeadjustedsothattheyliebetweenO.30mmand0.50mm.
Thecondensershouldbereplacedregularly.
Theignitionsystemsshouldalwaysbekeptdry.
Ignitionwireswithpoorinsulationshouldbereplaced.

CoolingSystem

Thecoolingsystemaimsatpreventingtheenginefromoverheatingwhichwouldcausepistonzeisure
inthecylinder.
Sometractorenginesarecooledbyairwhileothersarecooledbywater.

StatetheCharacteristicsofAirCooledEngines

Theyaresimpleinconstruction.
Theyhavefinsandafanbladewhichassiststhecirculation.
Theyarelightinweightfortheyhavenoradiatorsandwaterjackets.



Limitations
* Theygethotquicklyanduseheavylubricatingoil.
* Thecoolingisnotadequateunderallconditionsespeciallywhencarryingheavyloads.

WaterCooledSystems
* ltconsistsoftheradiator,waterjackets,waterhoses,waterpump,thermostatandafanning
mechanism.

* Waterisusedtoabsorbheatfromtheengineblockatareasonablerate.

CareandMaintenanceofWaterCoolingsystem
*  Thewaterpumpsshouldbelubricatedregularly.
* Cleanwatershouldbeusedintheradiatorandtrashremovedfromthefins. []
Allpipesshouldbefittedtightlytoavoidblockage.
e Theradiatorshouldbefilledwithcleanwaterbeforestartingtheday'swork.
* Fanbelttensionshouldbecheckedregularlyandiftootightortoolooseshouldbeadjusted
accordingly.

LubricationSystem
* Thissystemisaimedatsupplyingoiltoallpartsoftheenginewherefrictionislikelytooccur.

ImportanceofLubricationsystem
* Ithelpstoincreasetheefficiencyofthemachineandreducestherateofwearandtearofmovingparts.
0 Itreducestheheatcreatedbytherubbingsurfacesandactsasasealbetweenthem.
* |tactsasacleaningagentbecauseitwashesoffallthedust,dirt,sootandmetalchippingsfromtheoil
pathstothesump.

TypesofLubricationSystems;

* Splashfeedtype
* Forcefeedtype
e  Qilmisttype
TypesofLubricants
* SAE1O0-Thisisthinengineoilwhichgiveslittleprotectionwhenheated.

*  SAE50-Thisisthickerengineoilwhichisrecommendedforprotectingthebearings.
e SAE90-100-Thesearetransmissionoilswhicharerecommendedforclutch,gearbox,wheel
lubricationandballbearings.

Note:SAE-SocietyofAutomobileEngines.

CareandMaintenanceofLubricationSystems

* Oldorcontaminatedoilshouldnotbeusedforlubrication.

» OQilshouldbedrainedwhenstillhottoavoidstickingonthewallsofthesump.
* Theoilfiltersshouldbereplacedwhennecessary.

* Thecorrecttypeofoilshouldbeusedasperthemanufacturers'instructions.

PowerTransmissionSystem
e Thefunctionofthissystemistotransferpowerfromthetractorenginetothedriveshaft,thewheel
axle,thepowertakeoffshaftandthehydraulicsystem.
* Thesystemconsistsoftheclutch,gearbox,differentialandthefinaldrive.
Thepowertransmittedfromtheengineismadeavailableforusethroughthefollowing:
» Thepropellershaft-itconnectsthegearboxtothedifferential.

« Thepowertakeoffshaft(PTOshaft)—-Itislocatedattherearpartofthetractorandrotatesatthe
samespeedasthecrankshaftoftheengine.



e Hydraulicsysteme-itisoperatedbytheuseofalevernearthedriversseat.
* Itisconnectedtothe3-pointlinkageandhelpstolowerorraiseimplementsmountedonthe3-point
linkagessuchasploughs,mowers,plantersandsprayers.
[IDrawbar-
» Itisaone-pointlinkageattherearpartofthetractor.
> Itservesfortheattachmentoftrailedimplementsthatcanbeusedduringharrowing,
transportationorrolling.

TractorServicing
* Theaimoftractorservicingistokeepthetractoringoodandefficientworkingconditions. [J
Tractorservicingiseither;
[Jshort

flongterm.
ListtheShortTermTractorServicing

Itincludes:
* Checkingtheengineoildailybyuseofadipstick.
» Iftheoillevelislow,itshouldbeadded.
e Thefuellevelshouldbecheckedatthestartofeveryday'sworkandaddedifnecessary.
*  Waterlevelintheradiatorshouldbecheckedandifpossibletoppedup.
* Theleveloftheelectrolyteshouldbecheckeddailyandtoppedupwithdistilledwateraccordingly.
* Nutsandboltsshouldbetightenedeveryday.
* Lostnutsandboltsshouldbereplacedbeforetheday'swork.
* Greaseshouldbeappliedbyuseofgreasegunthroughthenipples.
e Largesedimentsfromthesedimentsbowlshouldberemoved.
* Thetyrepressureshouldbecheckeddailybeforetheday'swork.
* Thefanbelttensionshouldbecheckedtoensurethatitdeflectsbetweenl.9cmand2.5cmwhen
pushed.
* Thebrakeshaftbearingshouldbegreased.
* Thebrakefluidlevelismaintainedattherecommendedlevel.

LongTermServices
* Theengineoilshouldbedrainedcompletelyfromtheoilsumpandreplacedwithnewoil.
* Thegearboxoilshouldbecheckedandrefilledasrecommended.
* Theoilinthedifferentialshouldbereplacedasrecommended.
* Thelinkageandthepulleyattachmentshouldbegreased.
* Thepulleyoillevelshouldbecheckedandaddedifneedbe.
e Thedirtyoilshouldberemovedandreplacedwithcleanone.

FarmMachinery

TractorDrawnlimplements
* Theseareimplementswhichareattachedtothetractorduringoperation.
Statethetwocategories. TractorDrawnimplements

¢ One-pointhitchimplements;
» Areattachedtothetractoratonlyonepointthatis,thedrawbar.
» Theyincludealltrailedimplementssuchasthetrailers,heavyharrows,plantersandrollers.
« Threepointhitchimplements;
» Areimplementsattachedtothetractoratthreepointsthatis,thetoplinkagepointandtwolower
linkagepoints.
» Theyareoperatedbythehydraulicsystem.
» Theyi
ncludeploughs,mostharrows,sub—soiler,planters,mower,ridgers,sprayersandrotavators.



Trailers

* Theyareone-pointhitchimplements.
* Theyareusedfortransportationofgoods.

» Smalloneshavetwowheelswhilebigoneshavefourwheels. Maintenance

* Allthemovingpartsshouldbelubricated.

e Tyrepressureshouldbeadjustedtothecorrectpressure.

*  Wornouttyresshouldbereplaced.

* Loosenutsandboltsshouldbetightened,worn-outonesshouldbereplaced. []
Theimplementsshouldbekeptunderashedduringlongstorage.

Ploughs

* Theyareprimarytillageimplements.
e Thecommontypeofploughsinclude:
» Discploughs.
» Mouldboardploughs.

Discploughs
(itismadeupofheavysteelconcavediscsof60-70cmdiameter.
DISC PLOUGH
T link attachmant point
Dapth whasl
Furran:

width
Adjustmant

ractor lowar
link
attachmeant
paint

Pansatration

! Cancave disc
Adjustmant

Fearthrustwhaal

PartsandFunctionsofadiscplough JThehitchmast:
> Isanattachmentforthethreepointhitch.
» Madeupoftwosidelinksandatoplink.
» Thesearepartsconnectedtohydraulicsystemofatractorforliftingandpulling.

* Thebeam:Supportsallotherparts.ltalsoaddsweightforbetterpenetration.
* Depthwheel:

» Usedwhendrivingonhighway, [J italsocontrolsthedepthofploughing.
» Maynotbepresentinalldiscploughs.

» Thestandardorleg:Connectsthediscstothebeam.

e Thehub:Allowsthediscstorotatesmoothlyhencedoesthecuttingoffurrowslices. ]
Thescrapers:Removethetrashandmudorsoilwhichclingtothediscs, []
Discblades:Cutandinvertthefurrowslices.

» Rearfurrowwheel:Controlsthedepthofdiggingandstabilisesthediscs.

Adjustment



e Thecuttingangleshouldbeadjustedat35°-50°fromthelineoftravel.
Achievedbypivotingthebeamorthestandard.

[Depthofdigging:Thisiscorrectedbychangingtheheightofdepthwheeloradjustinghydraulicsystem
andaddingweights.

CareandMaintenanceofDiscPlough

* Checkforloosenutsandboltsandreplacethem.

* Sharpenthediscbladesifblunt.

* Lubricatetherotatingpartsbyuseofoil/greasetoreducefriction.

e Painttheexposedpartsforexamplethebeam/framework.

¢ Cleantheimplementattheendofeachday'sworkbeforestorage.

* Storetheimplementsinashed.

* Theunpaintedpartsshouldbecoatedwitholdengineoiltopreventrust.

UsesofaDiscPlough
Usedinareaswiththefollowingconditions:

e Virginlandwithmanyobstacles.
* Landwithtoomuchtrashortallvegetation.
* Openinguppastureland.

Mouldboardploughs
* Thisprimarytillageimplementissuitedinareaswithoutobstaclessuchasstones,treestumps,and
roots.
e |tgivesauniformdepthofploughing.

MOULDBOARD PLOUGH

Top linerattachmeant

\ l:o|:->—'-|
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isc coultar
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land sid=
maouldboard
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PartsandFunctionsMouldboardploughs

e Share:Thismakesthehorizontalcutandstartstheturningofthefurrowslices.

¢ Mouldboard:Continuestheturningofthefurrowslicesandpulverizesthesoil.

e Disccoulter:Makesaverticalcutinthesoiltoseparatethefurrowslicefromtheun-ploughedland.
» Skimcoulter:Removesanytrashfrombetweenthefurrowslices.
OFrog:ltisthepartwheretheshare,mouldboardandthelandsideareattached.

e Landside:Stabilizestheploughandabsorbsthesideforcescreatedwhenfurrowisturned.



Shin:Leadingedgeofamouldboard.

Knifecoulter:lsaverticalknifewhichcutstrashandearthaheadoftheshare.

CareandMaintenance

Lubricatetherollingpartsforexamplewheelbearingsanddisccoulterbearings.

Paintscratchedpartsoftheplough.

Sharpentheshareorreplaceifwornout.
Checkallloosenutsandboltsandreplacewherenecessary.
Cleantheimplementaftereachday'sworktoremovesoil,mudandtrash.
Forlongstorage,keepunderashedandapplylubricants.

Adjustment

ODepth:
» Controlledbyraisingorloweringthedepthwheel.
» Controlledbyhydrauliccontrolleversetting.

OPitch:controlledbyalteringthelengthofthetoplink.

Frontfurrowwidth:Controlledbycrossshaftadjustmentleverorbyrotatingthecrossshaftcrank.

Laterallevelling:Controlledbytractorliftrod.

Operationaldifferencesbetweenadiscandamouldboard

oo Doesnotinvertthefurrowslices 0. [ Invertsthefurrowslicescompletely.

|j completely. 0

oo Moresecondaryoperationsare 0. [ Fewersecondaryoperationsare

|j necessaryafterithasbeenused. 0 needed.

oo Cutsatvaryingpoints. [0 Operatesatuniformdepth.

|j Noteasilybrokenbyobstacles. H 0 Caneasilybebrokenbyobstacles.

DD Requireslesspowertooperate. [] [] Requiresmorepowertooperate.
DiscPlough MouldboardPlough

. [ Suitableonfieldwithstones, . 1 Cannotbeusedonfieldswithstone,

. rootsandstumps. . rootsorstumps.




e Checkforloosenutsandboltsdaily.
e Lubricatetheshaftsandbearings.
* Cleanandoilbeforestorage.

SpringTineHarrow
* Ismadeupofflatandcurvedtineswhichactassprings.

Uses
 Levelsandsmoothenstheseedbed.
e Breaksthesoilclods.
* Mixestrashandsoilthuspreventingwinderosion.
e Aeratesthesoil.

Adjustments
* Depthiscontrolledbythehorizontalconnectinglinkanddepthwheel.
* Forindividualtine,usecrossbarandlooseningthescrews.

CareandMaintenance
e Checkforloosenutsandboltsandtightenthemifnecessary.
e Cleanafteruse.
e Oilthelevermechanism.

SpikeToothHarrows
* Consistsofametalframeworkwithrigidmetalspikeswhichbreakupthesoilbyvigorouslyhitting
largelumpsofsoilsasitispulledthroughthesoil.

Uses

* Itsmoothensandcompactsthesoil.

* Itbreaksbiglumpsofsoilintosmallparticles.

* Canbeusedforcultivatingsmallcropsifwellset.

Subsoilers
* Heavyandrequirehighhorsepowertopull.
*  Ploughingdepthof51-90cm.

Functions
* Breakupcompactedsoil.
* Breakupthehardpan.
CareandMaintenance
* Cleanitafteruse
* Checkthepointandifwornout,replaceit.
e Oilwhennotinuse. Ridger

[itisdoublemouldboardploughusedtomakeridgesandfurrows.

[Jltisusedtopreventwaterlogginganddrainingthroughfurrowsforeasyharvestingofrootcrops.
Rollers

* Thisisanequipmentusedtocompactthesoilgentlyespeciallywheretinyseedsaretobeplanted.

Rotavators:(Rotarycultivators)
*  Workontheprinciplesofhighspeedofrevolvingflailbladeswhichbeatandcutthesoiltogetherwith
trash.
* [Itisanequipmentforbothprimaryandsecondarytillageoperations.
* [tisdrivenbytheP.T.O.shaftofatractor.
Uses

* Breaksuplargesoilparticlesintosmallones.



* Mixesthevegetationandthesoil.
e Achievestwooperationsinonepass.

Adjustments
* Forwardspeedofthetractorgivesafinetilthoftheseedbeddonethroughthegearbox.
* Depthofworkdonebycontrolofdepthwheel.
e Slipclutchmaybreakincasetheknivescomeacrossobstructions

Mowers

Uses
* Cuttinggrassforhayorsilagemaking, [] cuttingovergrowngrass [] clearingthefield.

ReciprocatingMower
PartsandFunctions

e Swathstick:Keepsthecutcropfallingcorrectly. [] Swathboard:Toremovethecutcrop.

e Shoe:Hasarunnertoabsorbtheweightandwear.
e Cutterbar:lsaflatbarwhichguidesthefingers.
OWearplate:Counteractsdownwardforceandholdstheknives.

Adjustments
e Toadjustkniferegisterbymovingthewholebarawayortowardstheyoke.

e Knifelead:Theoutershoeshouldbeadjustedtobeouterthantheinnershoeby4cm. Maintenance

* Checkforloosenutsandboltsandtightenwherenecessary.
* Keepknifesectionsharp.

* Lubricatetheknifeparts.

* Checkknifetoledgerplatecupforbestcutting.

* Keepallthepartstight.

RotaryMowers
* Cuttingedgeconsistsoftwobladesfittedoppositetoeachotheronhorizontaldisc.

* Thecuttingbladesswingroundathighspeedhorizontallytothegroundhencecuttingiseffected.
AdjustmentandMaintenance

* Bladesshouldbesharp.
* Guardstobefittedaroundthebladestoprotecttheoperatorfromflyingobjects.
e LubricatetheP.T.O.shafts.

» Checkthegear-boxoilregularlyandfilltotherightlevelifnecessary. Planters

[ITheyaremachinesusedforsowingseeds.
* Therearetwotypes:
» Rowcropplanters. [] Seeddrills.

FunctionsofthePlanters
* Metertheseedandfertilizersfromseedandfertilizerhopper.
* Opentheseedfurrow.
* Deposittheseedinthefurrowthroughthedeliverytubes.
* Covertheseed

FunctionsofPartsofaSeedPlate



e Fillerplate:givesproperseeddepth.

* Falsering:allowstheseedtofallfromtheseedplateintotheboot.

* Knockoutpawl:pushestheseedsoutofthecellbytherolleraction.
* Cut-offpawl:preventsmorethanoneseedremaininginaplatecell.
* Cells:shapedholestoholdtheseed.

Adjustments
* Adjustthecoultersdepthfortherightcrop.
* Fixtherightseedplate.
* Placetheplanterinthelevelposition.
* Alltheshaftsshouldbefreetoturn.

CareandMaintenance

* Checkallloosenuts,boltsandtightenthem.
e Cleanandoiltheplanterafteruse.
e Greasethedrivesprocketsregularly.

Seeders

* Thegraindrillsowsgrainsofwheat,barley,oats,peas,beansandalfalfaseeds.
Partsthatcanbeadjustedtochangethesowingrate;

* Selectthesideofthefeedwheelrecommendedonthedrillchartsfortheseed-rate.

* Changethespeedofthewheelsbychangingthegearsorsprocketsorboth.

* Changethepositionofthefeedgateinthecup.

« Usereducersbelowthefeedwheel. CareandMaintenance

* Keepseedandfertilizerhoppersdryandcleanaftereachday'swork.

* Checkthedriveshaftandlubricatethem.

e Paintthepartsforexamplefertilizer

* hoppertobeshiny

CombineHarvester

Use



g

Harvestingcerealcropsforexamplemaize,wheatandbarley.
Itisdesignedtodothefollowing:

» Cutting [J Threshing.
> Winnowing
> Bagging

PartsofaCombineHarvester

Cutterbar-cutsthegrainhead.

Pickupreel-directcropintothecutterbar,
Elevator-channelsthecutgraintothethreshingdrum.

Winnowingran-
fanstrashupontoastrawwalkeranddirectsitoutofthecombineharvester.

Deliverytube-deliverstheclean.grainsintoacollectingtankfromwhereitisbagged.

MaintenanceofaCombineHarvester

Ridgers

Maintenance

Foragers

Maintenance

MaizeShellers

Maintenance

Loosenutsandboltsshouldbetightened.
Removeallforeignmaterialsstuckinthemachineattheendoftheday'swork.

Theyareusedforharvestingtubercropsandformakingfurrowsorridges.

Lubricatethemovingparts.
Cleantheimplementafteruse.

Storeunderashed.
Repairorreplaceworn-outorbrokenparts.
Loosenutsandboltsshouldbetightened. []
Unpaintedpartsshouldbeoiledduringlongstorage.
Sharesshouldbesharpenedifblunt.

TheyaretractormountedandoperatedbypowerfromtheP.T.O.shaft.
UsedforharvestingforagecropssuchasNapiergrass,sorghumandmaize.

Tightenloosenutsandbolts.

Lubricatemovingparts.

Storeinashed.

Cleanaftertheday'swork.
Repair/replacewornoutorbrokenparts.
Unpaintedpartsshouldbeoiledtopreventrust.

Thesearestationaryimplementswhichareeitherhandortractordriven.
Theyconsistof.arotatingdiscwhichshellmaizegrainsfromcobs.

Greasingmovingparts.
Removinganystuckmaizecobs.

Repairorreplacewornoutorbrokenparts.



Storeinashed.

AnimalDrawnlimplements

OxPlough

handla stays

mouldbaar

frag

Ox-
ploughisasimpletypeofamouldboardploughwhichispulledbyapairofoxe
n,donkeysorcamels.

Ox-Plough

main beam

sHara land whasl

Explainthefunctionsofthefollowingpartsofanox-plough

Mainbeam-Itisthemaincomponentontowhichalltheotherpartsareattached.
Mouldboard-Itinvertsthecutfurrowsliceupsidedown.
Ploughshare-Itcutsthefurrowslices.
Landwheel-Itregulatesthedepthofplough.
Draftrod-Itisonthisrodthatachainisconnectedonwhichayokeislinked.
Itformsthedraughtmechanismoftheplough.

WhataretheAdvantagesofanOx-PloughOverTractor—DrawnPlough?

Lessskillisrequiredtooperateit.
Usefulwheretractorscannotbeusedforexamplesteepslopes.
Cheaptobuyandmaintain.

WhatarethedisadvantagesofanOx-PloughOverTractor—-DrawnPlough?

Adjustments

Muchtimeiswastedintrainingoxen.
Tediousandlaborioustothedriveroftheanimalsandthecontrolleroftheimplement.
Animalscanbesickorinpoorphysicalstate.
Extralandisrequiredasgrazingfieldsfortheoxen.

Depthofploughiscontrolledbythelandwheelanddraftrod

CareandMaintenance



* Sharpenorreplacingofthewornoutshare
Replacementofwornoutpartssuchashooksanddrawbarassembly. [J
Oilingtheshinypartse.gmouldboard [] Washoffthesoilafteruse.

* Paintthehandles,beamandbracestopreventrusting.

Ox-DrawnCart
* Thesearesmallcarriagesharnessedtotheanimalsbyayoke []
Thesmallcartshaveonlytwowheelsbiggeroneshavefour. [
Theyarepulledbyanimalsinsinglesorinpairs [] Cartsareusedfortransport.

Maintenance

* Movingpartsshouldbeoiled

* Theyokeshouldberepairedwhenwornoutorreplacedifnotrepaired [J
Tyrepressureshouldbecheckedandadjustedaccordingly [
Repairotherdamagesonthecart.

AgriculturalEconomicslll:

(ProductionEconomics)

Introduction
[JTheagriculturalsectorisakeyplayerintheeconomyofourcountry.
[litisamajoremployerandbringsalotofnationalincomethroughforeignexchange.

Nationallncome

[[Thesearethetotalearningsfromgoodsandservicesproducedbyacountryina
periodofoneyear.

RelationshipBetweenFirmandHousehold
JAhouseholdisconsideredtobeaunitcomprisingafarmerandfamilymembers.
Oltproducesrawmaterialsandconsumesmanufacturedgoods.
JAfirmontheotherhand,isanymanufacturingorprocessingunitwhichconsumes

rawmaterialsandproducesmanufacturedgoods.
OBothhouseholdandfirmgenerateincome,whichinturn,isusedto:

Oimprovethestandardoflivingofthehouseholdmembersbypayingforessential
goodsandservices.

[JThefirmsbuildmoreindustriestocreatemoreemploymentandrevenuethrough



salariesandwages.

[Financegovernmentprojectsthroughtaxesandhencefurthernational
development.

GrossDomesticProduct(G.D.P.)

[JThisisthesumtotalofallgoodsandservicesproducedinacountryinaperiodofone
year.

GrossNationalProduct(G.N.P.)

[JlsthesumtotalofG.D.P.andthedifferencebetweenincomeinflow(revenue
comingintothecountryfromoutside)andincomeoutflow(moneygoingoutof
thecountrybyforeigninvestors).

(ltrepresentsthetotalincomeearnedwithinthecountryandfromabroad.

PerCapitalncome
[IistheGrossNationallncome(intermsofrevenue)dividedbythenumberofpeople
livinginthecountry.
Jltisnotagoodmeasureoftheeconomicwell-beingofthepeoplebecauseofthe
unevendistributionofincomeamongthem.

ContributionofAgriculturetoNationalDevelopment

OTheinteractionbetweenhouseholdandthefirmgenerateincomewhichisused
tofinancefurtherexpansionofthefirms.

OThiscreatesmoreemploymentandrevenue.

[

Thegovernmenttaxestheincometofinancenationaldevelopmentprogramm
es suchas; [Jhealth,

[Jeducation, [Jwater,energy
[lcommunication.



FactorsofProduction

[JAfactorofproductionisanythingthatcontributesdirectlytooutput,thatis,itisa
productiveresource.
[JProductiveresourcesusuallyemployedintheproductionofgoodsandservices.

Include:
[Land
[JLabour
[JCapital
[IManagement

Land
[JAsafactorofproduction,referstothenaturalcharacteristicsandpropertiesofa
givenareaofland.

OThekeyfactorhereisproductivityforexamplesoilfertility,presenceofwaterand
mineralsandisalwaysfixedandhasnogeographicalmobility.

Labor
[IBesidesbeingaconsumer,humanbeingsarealsoafactorofproduction.
OTheyprovidethelabourforce(humanpower)requiredintheproductionprocess.
[JLabourisassessedintermsofproductivityandnotmerenumbersofworkersor
labourers.
JLabourismeasuredintermsofmanhours,mandaysormanmonths.
Thelabourer'sproductivecapacitydependsonsuchfactorsas;
[lage,
(Ohealth, [Jstateofnutrition
[levelofeducation.
OTheamountofworkandtheefficiencywithwhichitisperformeddeterminesthe
qualityoflabour.

Capital
[JCapitalreferstoallman-madeassetsthathelplandandlabourtoproduce.
[ltiscategorizedinto: [JFixed/durable;

[JWorkingcapital [JLiquidcapital

Fixed/durable;

Capitalforexample

Omachinery,

Obuildings
Opermanentimprovementsonlandlikefences,
[Jroads,

dirrigationfacilities

[Jwater—supplysystem.



Workingcapital;
Whichincludeconsumergoodssuchas;
[Ifertilizers,
[livestockfeeds, [Jfuelinstore,
[Jpesticides.

Liquidcapital;
Forexample; [Jreadymoney,
[Jbankdeposits,
[Jsharesinfinancialinstitutions.

Management;

Jltisaprocessofdecisionmakinginthefarm.
[JManagersusetheirknowledgeandjudgmenttodecidehowtocombinetheother
threeproductiveresourcesinthebestwaypossible.

(JTheymakeplans,executethemandbeartherisksorconsequenceswhichsuchplans
entail.

ProductionFunction
Definition
[Productionfunctionisaphysicalrelationshipbetweeninputsandoutputsina
productionprocess.
Jlttellsthequantityofoutput(product)thatmaybeexpectedfromagiven
combinationofinputs.
OJProductionfunctionmaybeexpressedintableformorgraphicallyasacurve.

Examples:
Feedingpigsforporkproductionatvaryinglevelsofconcentratefeed.
1

Unitoffeed| Bodywt. | Marginal

Gains(kg)| products
(kg)
0 212 -
10 222 10
20 238 16
30 251 13
30 261 10
50 269 8
60 275 6
70 280 5
80 283 3
90 285 2
100 286 1




TypesofProductionFunctions

[JAproductionfunctionassumesthreeformswhichmaybetreatedasdifferenttypes:
[JIncreasingReturns

[JConstantReturns

[IDecreasing(Diminishing)Returns

IncreasingReturns

OInthistype,eachadditionalunitofinputresultsinalargerincreaseinoutputthanthe
precedingunit. [JThisshowsthatresourcesareunderutilized.

ConstantReturns

[JTheamountoftheproductincreasesbythesameamountforeachadditionalinput;
thatisconstantreturnstoinputfactor.

JAgainhereresourcesareunderutilized.

Decreasing(Diminishing)Returns

[Here,eachadditionalunitofinputresultsinasmallerincreaseinoutputthanthe
precedingunit.

[JResourceuseisstretchedtothemaximum.
[litisthemostcommonlyencounteredforminagriculturalenterprises;

[IitgivesrisetothelawofDiminishingReturns.

Examples:
[JFeedingdairycowsformilkproductionwithvaryingamountsoffeed.
[ICropresponsestoapplicationofvaryingamountsoffertilizers.
[JUseofvaryingunitsoflabouronfixedunitofland.

EconomicLawsandPrinciples
TheLawofDiminishingReturns

OJThelawofdiminishingreturnsstatesthat;
"ifsuccessiveunitsofoneinputareaddedtofixedquantitiesofotherinputsapointis
eventuallyreachedwhereadditionalproduct(output)peradditionalunitofinput
declines.”
OThislawisencounteredpracticallyinallformsofagriculturalproduction.
Oltisusefulindeterminingthemostrationalandprofitablelevelofproduction.

Example:
ProductionofmaizeatvaryinglevelsofN.P.K.fertilizerapplicationonafixedareaofland.
UnitofNPK Total Marginal
Fertilizer PrYield Products

(bags) souct (bags)




30 10 -
60 27 17
90 42 15
120 56 14
150 63 7
180 65 3
210 65 0
240 60 -5
270 52 -8
300 42 -10

Zonesofaproductionfunctioncurves

&0
&0
40

S0 VZONE | 3?";‘5
I

—y
=

output of maize

ZOME
I

o1 2 3 4 5 8 7 #
Fertlizer in S0kg bags

Zonesofaproductionfunctioncurvestheseare:
[ IrrationalzoneorZonel. []
RationalzoneorZonell []
IrrationalzoneorZonelll.

[[Thethreezonesarearrivedatbydrawingtwoperpendicularlinesthroughthe
productionfunctioncurve,oneatMP=APandanotheratMP=0.

[JInZonelresourcesarenotfullyutilizedwhileinZonelll,excessiveapplicationof
resourcesleadstoproductiondeclineorloss.

[litisnoteconomicaltoproduceattheselevels.
OJInZonellresourcesaremaximallyutilizedresultinginmaximumproduction.
[itisthereforeeconomical(orwise)toproduceatthislevel.

PrincipleofSubstitution



States
-""iftheoutputinaproductionprocessisconstant,itisprofitabletosubstituteone
inputfactorforanother,aslongasitischeaperthanitsnextalternative.”

OThisprincipleisapplicableinasituationwheremorethanonevariableinputfactors
areused.

Forexamplefeedinghayandconcentratesformilkproduction,farmyardmanurean
d phosphaticfertilizersintheproductionofmaize.
OThebasicproblemthattheproducerwishestosolvewhentwoinputfactorsareused
incombinationisinwhatproportionsmustthevariableinputsbecombinedinorderto
produceataminimumcostandhenceattainmaximumprofit.
[JTosolvetheaboveproblem,theproducermustdeterminetheleastcostcombination
ofinputsused.
OTheleastcostcombinationisattainedatapointwheretheMarginalRateof

Substitution(MRS)equalstheinverseofpriceratioofthefactorsinvolved.

Thatis: x,=PX;
A

X1= PXz A

Xi-firstinputfactor
X,-secondinputfactor

- /A change(increaseordecrease)

P-price(costofinputfators)

Examples:
[JProducing20bagsofmaizeusingvaryingcombinationsoffarmyardmanureand
phosphatefertilizers.
OPriceoffarmyardmanure(FYM)isKShs10/-perunitandthatofphosphatefertilizer
isKshs50/-perunit



AN

X:(P-fert) x,(N-fert) XX,:(MRS)

100kgunits@00kg
| units9.00 -
2 4.00 5.1
3 2.80 1,20
4 2.40 0.40
5 2.00 0.40
6 1.80 0.20
7 1.65 015
8 155 0.10
9 1.45 0.10
10 1.45 0.05

Intheaboveexample,thefollowingassumptionsaremade:

[JAfixedquantityofoutputistobeproduced.
OInputfactorsincombinationsubstituteforoneanotheratvaryingrates.
0
Relativepricesofinputfactorsdonotchangedrasticallyduringtheperio
dof production.

NOTE

:oneinputfactorsubstitutesfortheotheratdiminishingvaryingmarginalrateof
substitution.

PrincipleofEquimarginalReturns

[

Thisprinciplestates;’' Thatthelastunitofaninputfactorspentinoneente
rprise

y
ieldsamarginalreturnexactlyequaltothemarginalreturnearnedfromt
helastunit investedineachoftheotherenterprises.”

Example
OIfthelastshs.100/-spentbuyingcattlefeedwillreturnmorethanshs.100/

=spenton
buyingfertilizerforgrowingmaize,thenitisadvisabletopurchasemorefee
duptoa pointwherethelastshs.l00/-
spentonitwillreturnexactlythesameasthelast shs.100/-
spentonfertilizers.

Thisconceptisonlyrelevantinasituationwherefarmersdonothaveadequ
ate



capitaltoemployinputsuptothelevelwheremarginalrevenueequalsthe
marginal cost.

TheprincipalofProfitMaximization

0
Theprofitisdefinedasthedifference,inmonetaryterms,betweenthetotal
returns (income)andtotalcosts(expenses)inaproductionprocess.

0
Profitmaximisationaimsatobtainingthehighestreturnsataminimumcos
tperunit ofinputfactorused.

JThiscanbedonebyconsideringtwoconcepts.

MarginalConcept

0
Profitismaximisedwhenthemarginal(additionalorextra)revenue(MR)is
equalto, orslightlyhigherthan,themarginalcost(Mc).

Atthispointeveryaddedinputfactorbringsinhigherreturnsthantheexpe
nses incurredininvestingit.
NetRevenueConcepts

OProfitissaidtobemaximizedinaproductionprocesswhentheNetRevenue
(differencesbetweentotalrevenueandtotalcosts)isthehighestthatis;
NR=TR-TC.

0
Thisisarrivedatbyanalyzingthetotalcostandtotalrevenueearnedfroma
particular enterpriseandthensubtractingtheformerfromthelatter.

Whencalcul

atingtheprofitusingwhateverconcept,thefollowing
assumptionsaremade:

0
Costofinputs(suchasfertilizers,labour)remainsconstantduringtheperio
dof production.

[JPriceoftheproduce(product)remainsunchanged.

O

Fixedcostsareignoredthatisonlyvaryingcostsdirectlyinvolvedareconsider
ed.

FarmPlanning
0
Planningistheprocessofestablishingtheorganizationalobjectivesandde
finingthe meansofachievingthem.
Factorstoconsiderindrawingafarmplan.
[1Sizeofthefarm.



[JEnvironmentalfactors.

[[Thecurrenttrendsinlabourmarkets.

[JFarmer'sobjectivesandpreferences.

[JPossibleproductionenterprises.

[JExistingmarketconditionsandpricetrends.

[JAvailabilityandcostoffarminputs.

[JGovernmentregulations/policy.

[]Security.

JCommunicationandtransportfacilities

FarmBudgeting

0
Farmbudgetingistheprocessofestimatingthefutureoutcomesofapropo
sedfarm plan,

[JThatis;thefutureincomesandexpensesofafarmplan.

ImportanceofFarmBudgeting
Olithelpsthefarmindecisionmaking.
Oithelpsthefarmertopredictfuture
Oreturnsthatisplanningahead.
I
Ithelpsthefarmertoavoidincurringlossesbyinvestinginlessprofitableenter
prises.
0
IthelpsthefarmertosecureloansfromfinancialinstitutionssuchasAgricul
tural FinanceCorporationandcommercialbanks.
[Jlitensuresaperiodicanalysisofthefarmbusiness.
[litactsasarecordwhichcanbeusedforfuturereference.
Oltpinpointsstrengthsorweaknessesinfarmoperations.

TypesofBudgets

PartialBudget
Jltrepresentsfinancialeffectsonminorchangesinafarmorganisation.
Jltisnecessarywhenafarmerwantstoreplaceorreduceenterprise.

CompleteBudget

0
Acompletebudgetisnecessarywhenthefarmerwantstostartanewbusin
ess
whereboththevariablecostsandthefixedcostsarelikelytobeaffected.

ditinvolvesamajorchangeorreorganizationinthefarmbusiness.

AgriculturalServicesAvailabletotheFarmer:



[

Agriculturalproductionefficiencyisgreatlyincreasedbyservicesrendere
dtothe farmingcommunitiesby;

[JGovernmentinstitutions

[INon-governmentalorganizations.

Someoftheseservicesare:
JExtensionandTraining:

BankingServices:
[ICredit:

ExtensionandTraining:
Jinthefieldandinfarmer'strainingcentres.

BankingServices:

[]
Theseenablesthefarmerstosavesomeoftheirfarmincomeandinvestt
hemin futureprojects.

Credit:

[]

Creditisafinancialassistanceadvancedtoagriculturalfarmerstofinancet
heirfarm projectsandrepayitwithinterest.

[Jitisaborrowedresource.

TypesofCredit
[Creditiscategorisedaccordingto;
OTimeofrepayment
[Thetypesofprojectstobefinanced.
Examplesare:

Short-termCredit

[JRepayablewithinoneyearandisadvancedforthepurchaseof;
[Jseeds,
[Ifertilizers,
[Janimalfeeds.

Medium-termCredit
[JRepayablewithin2-5yearsandisusedtofinanceprojectssuchas;
[fencingmaterials,
Jpurchaseoflivestock,
Olightfarmequipment. Long-

termCredit



[JRepayableperiodisuptol5yearsandevenmore.

(ltisgivenforthelong-termordurableprojectssuchas;
Opurchaseofland,
[Jconstructionofsoilandwaterconservationstructures,
[Jfarmbuildings,
dirrigationprojectsforperennialcashcropsforexample;

[Jcoffee,

Ofarmmachinery

(Jimplements.

SourcesofCredit

[ICo-operativesocietiesandunions.

[JCropboards.

[[lCommercialbanks.

JAgriculturalFinanceCorporation.

Jinsurancecompanies.

(individualmoneylenders.

[ISettlementfundtrustee.

ArtificiallnseminationServices:
0
Providesfarmerswithsemenfromimprovedorsuperiorbullstoimproveth
eir livestockherdsthroughcontrolledbreeding.

AgriculturalResearchOrganization

0
Thesedevelopandpassontofarmers,improvedproductiontechniquesas
wellas

cropandlivestockspecieswithbetterperformanceindifferentecologicalz
ones.

MarketingOutlets

0
Theseareagenciesthatensureeffectiveandefficientconveyanceoffarm
produceto pointsofprocessingandconsumption.
0
Theyarelargelycropmarketingboardsorcorporationsandcooperativesocie
ties.

VeterinaryServices

0
Inthefieldareveterinaryofficerswhohelpthefarmerintreatingandcontrol
ling livestockdiseasesandparasites.
FarminputSupplies

[JFarmersareabletoobtaintheirfarminputsfromorganizationssuchasco-
operatives andprivatecompanies.



[

TheseorganizationsbringinputsclosertothefarmersforexampleKenyaF
armers Associationandprivateagro—vets.

TractorHireServices
OThisinvolveshiringoftractorsandmachineryatacostbyfarmerswhoarenot
privilegedtoowntheirown.
Sources
[MinistryofAgriculture
[JPrivatecontractors.
[Iindividualfarmers.
[JOtherserviceproviders.

RisksandUncertaintiesinFarming

JUncertainty-isthestateofnotknowingaboutfutureeventsoroutcomes.
[JRisks-isthedifference(divergence)betweentheexpectedandtheactual
outcome.

TypesofRisksandUncertainties
[JFluctuationofcommodityprices.
OPhysicalyielduncertainty.
[JOwnershipuncertainty.
[JOutbreakofpestsanddiseases.
[JSicknessandinjury.
ONewproductiontechnique.

0
Obsolescenceforexamplemachinerymaybecomeoutdatedorobsolete

withina shorttime.
[|[Deathofeitherfarmerorlivestock.

[INaturalcatastrophiessuchas;
[Jfloods,
[ldrought,
[Jearthquakes,
[Istormandstrongwindswhichmaydestroycropsorkilltheanimals.

WaysinWhichFarmersAdjusttoRisksandUncertainties
[IDiversification.
[Selectingmorecertainenterprises.
[JContracting.
[Jinsurance.
Olnputrationing.
[Flexibilityinproductionmethods.
[JAdoptingmodernmethodsofproduction.



AgriculturalEconomicslV:

(FarmAccounts)

Introduction
[JFarmingisabusinesshencefinancialrecordsareimportant.
0
Financialandphysicalrecordsifaccuratelykeptinthefarmserveasveryi
mportant toolsindecision-making.

Importanceofkeepingfarmaccounts:

i. Tosecureloans-
financialrecordsareconsideredbycreditorstodeterminewhethera
farmiscreditworthyornot. ii. Tomakesoundmanagementdecisions-
therecordsprovidedatathathelpthefarmto planandmakedecisions. iii.
Todeterminewhetherthefarmismakingprofit-
theyindicatewhetherthefarmis runningataprofitorloss

iv. Topreparefarmbudgets-
ithelpsthefarmertodrawestimatesforfutureincomeand
expenditure(inpreparingpartialbudget.

v. Evaluatingassetsandliabilities.-
ithelpsinassessingthefarmsabilitytopaywhatit owesothers.

vi. Assessingthetaxchargeable-
ithelpsthefarmertoestimatetheamountoftaxthat
canbechargedforfairtaxing.
[fThefinancialrecordsarekeptinseveralbooksandstatementsasfollows:
FinancialDocuments

Theyinclude:

[invoices.

[JReceipts.

[Deliverynotes

[JPurchaserecords.

1.Anlnvoice
JCommonlyusedwhengoodsaredeliveredoncredit.
0
Thisisadocumentissuedbythesellertothebuyerforgoodstakenoncredit,
and paymenttobedonelater.

Theoriginalisgiventothebuyerandduplicateretainedbysellerforbothpar
tiesto havedetailsofthetransactions.

Itspecifiestheperiodwithinwhichpaymentshouldbemadeandlistsanytr
ade discountsallowed.
Oit’sthefirstaccountingdocumentinacredittransaction.



Jinvoicescanbepreprintedboundtogethertoformabook
Theinvoiceshowsthefollowingdetails:

OThebuyerandseller(peopleinvolvedinthetransaction).

[IDateoftransaction.

0

Amountinvolved(typeandquantitiesofgoodsdel

ivered.) [JPriceperunitofthegoods.

JAmountofmoneyinvolved

[invoiceserialnumber.

OTermsofpayments.

2.AReceipt
0
Thisisadocumentissuedbythesellertothebuyerwhencashpaymentforg
oods deliveredismade.

[[Theyarepre-
printedandwritteninduplicateortriplicate.Areceiptshouldbestamped
withtheofficialrubberstampofthefirm. Itshowsthefollowing:

OThebuyerandtheseller.

[([Dateoftransaction.

[JAmountinvolved.

[]Serialnumber

[JGoodsorservicesbeingpaidfor

[]Signatureofthepersonacceptingthereceipt.

OTheforminwhichpaymentismadeiechequeorcash.

3.DeliveryNote
[itisadocumentwhichshowsthatthegoodshavebeendelivered.
OThereceiververifiesthegoodsandthensignsonthedeliverynote.
[IDeliverynotesmaybepre-
printedandwritteninduplicateortriplicatedependingon
thenatureofthebusiness.
Oltservesasevidencethatgoodshavebeenphysicallydelivered.

Features:

Thedeliverynoteshowsthefollowing:
[JGoodsdeliveredasperorder.
OQualityorconditioninwhichthegoodsarereceived.
[JPeopleinvolvedinthetransaction.
[Dateofdelivery.
[JMannerormethodofdelivery.
[JReferencenumberofthepurchaseorder
[JQuantityandtypeofgoodsdelivered.
[ISignatureofthepersonreceiving

4.Purchaseorder

[itisarequesttoatraderorbusinessfirmtosupplygoodsoncredit.ltmaybe
acceptedorrejectedbythesupplier.



(Iit’sabindingcontractdocumentbetweenbuyerandsupplier.
[itmaybeinpre-printedformorordinarybusinessletter.
[ICommonlyusedpurchaseorderistheLPOLocalpurchaseorder.
0
Localpurchaseordernumberisquotedwhenpreparinganinvoiceormayat
tacha copyoftheLPO.
Featuresofapurchaseorder
(JThefirmorpersonrequestingforgoods
OThepersonorfirmfromwherethegoodsarebeingrequested
[JQuantity,qualityandtypeofgoodsbeingrequested.
I
Thepersonwhoauthorizedtheordertomakeitvalidandtocontrolexpenditur
e. [JPurchaseorderserialnumber.
5.Statements
0
Referstoasummaryofallinvoicesofvariouscustomerssenttothecustome
rsfor paymentattheendofthemonth.
JIit’'sasummaryoftransactionswithinagivenperiod.
O
Therearetwotypesofstatementsi)statementofaccountandii)bankstateme
nt
O
Bankstatementifafinancialdocumentsentbythebanktothefarmeronmo
nthly basistoshowthepositionofthebankaccountbytheendofthemonth.

Statementofaccountisadocumentsenttothebuyerbythesellerasaremin
derto informhim/herwhathe/sheowestheseller.
Features
[IDateoftheinvoices
[JThenumberofthevoices
OTheamountundertheheadingdebit
Ifduringthemonthanypaymentismade,itsaccountedforunderheadingcre
dit.The differencebetweendebitandcreditisenteredunderheadingbalance.

Booksofaccount
Thisarebooksthatdealwithspecificareasofaccount.Theyinclude:
[JLedger
(inventory
[JCashbook
[JJournal
Ledger:
0

It’sthemainbookusedtokeepfinancialrecords.ltcontainsdetailsofallthet
hingsin thebusinessownedbythefarmer.

Itisaprinciplebookofaccountsinwhichentriescontainedinalltheotherbo
oksare entered.



Isabookwhichcontainsindividualaccounts.Anaccountisapageorasectio
ninthe
ledgergiventoaperson/firmandonwhichallthebusinesstransactionsrela
tingto thatperson/firmareentered.

[Nitisastorehouseofallthetransactions.

[JAledgerindicatesdetailsofwhatthefarmerorthebusinessfirmowns.lIt
alsoindicateswhatthebusinesshastopayouttootherbusiness
establishmentsandtheexpectedreceiptstothebusinessfromother
businessestablishments.

[JAledgerindicatesdetailsofwhatthefarmerorthebusinessfirmowns.lIt
alsoindicateswhatthebusinesshastopayouttootherbusiness
establishmentsandtheexpectedreceiptstothebusinessfromother
businessestablishments.

Eachpageisnumberedandverticallydividedintotwoequalpartsdrawnint
heshape

ofletterT:namelycreditanddebi
t.Thetitleoftheaccountisindicatedatthetop.le Poultry-
Commerciallayers.Debitsarewrittenonthelefthandsidewhilecreditonth
e righthandside.

[JEachpartisfurthersub-
dividedintofoursections.Datecolumn,particularscolumn,
foliocolumnandamountreceivedorspendout.

Ledgercolumns

Datecolumn

It'swherethedateofthetransactionisrecorded.ltcontainstwosub-columns.
Thefirstisforthemonthandthesecondforthedate/dayofthemonth.
Accountingyeariswrittenatthetopofthedatecolumn.

Particularscolumn

ltcontainsthedescriptionofthetransactions(what'spurchasedandwhatissold)
forbothcreditanddebitcolumns.ieboughtlayersmash5bagsorsold30
traysofeggs.

Foliocolumn

Afolioisapageinbookkeeping.Eachpageintheledgerisnumbered,andsoeach
accountisonitsownnumberedpage(folio).Enterthenumberofthepageon
theaccountinthefoliocolumn.Folionumbershelpsintrackingtheentries.

Entriesinafolio.
Debit(DR)-thefollowingdetailsareenteredinthedebitcolumn
[IDateoftransaction
OTheitemintheparticulars
[JFolionumberintheaccountfoliocolumn.
OTheamountofmoneyintheamountcolumn.
Credit(CR)-thefollowingdetailsareenteredinthecreditcolumn
[I[Dateoftransaction
OTheitemintheparticulars
[JFolionumberintheaccountfoliocolumn
JTheamountofmoneyreceivedintheamountscolumn.



[JCashathandintheparticularscolumn.

NB:Balancesofthedebtorandcreditorsaccountscanbeusedtodeterminehow
muchthebusinessowestoitscreditorsforgoodboughtoncredit.Accounting
balanceisthemathematicaldifferencebetweenthetotalsofthedebitand
creditsidesofanaccount.Ifthedebitsidetotalismorethanthecreditside
thetotaldifferenceisknownasdebitdifferenceandcreditdifferenceifcredit
sidetotalexceedsdebittotals.
Togetaccountingbalancesubtractthetotalofthesmallersidefromthetotal
ofthebiggerside.Insertthefigureonthesidewiththesmallertotalasa
balancecarrieddown.Thismakesthetwosidesequal.Belowthetotalswrite
theaccountbalanceontheoppositesideasbalancebroughtdown.

CashBook:
[itisabookwheretransactionsinvolvingcashorchequepaymentsare
recorded.
[JCashincludesallformsofmoney,cheques,moneyorders,andbankdrafts.

ItinvolvescashorChequepaymentsandreceipts.
Oltisdividedintotwoparts-debitandcreditside.

[JAllthereceiptsofcashorChequearerecordedonthedebit(assalesand
receipts)andallpaymentsarerecordedonthecreditside(aspurchasesand
expenses).

[JCashbookisaformofledgeraccountoraportionofledgerbounddifferently
whereallreceiptandpaymentsofmoneyarerecorded.

OThetwomajorcolumnsarefurthersubdividedsubcolumns;dateofpayment,
particulars/details,amount(Shs/CentsorCash/Bank).

Typesofcashbooks
(Singlecolumncashbook-
ithasonlyonecolumnforamount.lthascashaccountand
bankaccountondifferentpages.
[JTwo-columncashbook-
hasgottwocolumnsfortheamountssideonbothdebitand
credit.Columnforcashandthatofbank
[[Threecolumncashbook-
hasgotthreecolumnsfortheamountonbothdebitand
credit:discountreceivedorallowed,cashandbank
[JPettycashbook
JAnalysiscashbook.
Example:Enterthefollowingentriesinthecashbook.
[]1.7.05-Receivedshs.2,000fromNdetebycheque.
[]2.7.05-BoughtD.A.P.fertilizerandpaidchequeofshs.5,000.
[13.7.05-Receivedshs.5,000cashfromNgala.
[14.7.05-PaidwaterbillforShs.400incash.
[19.7.05-Paidtelephonebillofl,500bycheque. [J11.7.05-
Depositedshs.2,000inthebank.
[120.7.05-Withdrewshs.2,000fromthebankforhomeuse.



CashBookrecord

SalesAndReceipts2005 Purchasesadandexpense2005
Date Details Cash Bank | Date | Details Cash| Bank
1.7.05 R 2,000| 2 D.A.P 5,000

eceivedfromNdete .7.05
3.7.05 Rec 5,00 4 Waterbill 40(0
11.7.05 | eivedfromNgala 0 .7.05 [Telephonebil| 500
Cash 2,00 9.7.0 | Cash
0 5
20.
7.0 2,000
Inventory
It’'sabookwhichcontainsalltheentriesofwhatthebusinessfirmorthefarm
owns (assets).

* Assetsquantitiesandconditionsarerecorded.

* Assetsarevaluedatthebeginningorattheendoftheaccountingperiod.

* Inventoriesaredrawnattheendoratthebeginningoftheaccountingperio
d.

0 o . . . .
Itprovidesinformationusedduringvaluationordrawingupofthebalances
heetand profitandlossaccount.

0
Assetseitherappreciateordepreciateinvaluethereforemakinginformati
oninthe inventorytochange.

0
Appreciationistheincreaseinvalueduetobirthofyoungstock,orpurchase
ofnew items

0

Depreciationisthedecreaseinvalueduetoplantdeath,animallossorwear
andtear ofmachineriesandtools/equipment/farmbuildings.

OWrittenoffitemsaredeletedintheinventory.

[

Inputsstoredarerecordedinastore’sinventoryinordertocontroltheissui
ngoutof stock.

Therearedifferentinventoriesiecrops,livestock.Farmmachineryandequip
ment

Purposesoftheinventory
Olithelpsindrawingupabalancesheet
[Helpsinpreparingaprofitandlossaccount
[JProvidesinformationforvaluationofthebusiness
Categoriesofinventories

Consumablesgoodsinventory-
iepesticides,animalfeeds,fertilizers,drugs
andconstructionmaterials.Havetwomaincolumnsreceiptsandissues

Permanentgoodsinventory-iemachinery,tools&equipment.




Informationmustbeenteredinaninventorybookwheneveritemsarereceivedor
issued.

Journals

[it'sabookwhereallunclassifiedtransactionsareentered.
Jit’salsoadiary/
logbookthatcontainsdailyrecordingofalltransactionsinthefarm.

ltalsocontainsmiscellaneoustransactionsthatcannotbeenteredinbook
sie purchasebooksandreturnbooksconsideredtobesubsidiarybooks.

Informationrecordedinthejournal
[JPurchaseoncreditofcapitalequipment-
thingsboughtforusenottoresale
OThesaleoncreditofcapitalequipment

a
Rectificationoferrorsinbooks,newentries,correctionorcancellingold
entries madeinjournals.

0
Transfersfromoneaccounttoanotherintheledger.Informationonthe
purchases,
salesreturns,stocksandothersinthejournalispostedintheledgerand
usedto
drawthetradingaccount.Informationonthedepreciationofassetsistr
ansferred
fromthejournaltotheprofitandlossaccount.Theseentriesareknowna
sclosing entries.

0
Openingentriesinnewbooks.Balancesarejournalizedfirst,hencerefe
rredtoas openingentries.

a

Initialentryforthetransactioninvolvingtheissuesofsharesinpartners
hip,orjoint
stockownership,oracceptanceofnewpartnersorthewindingupofthe
partnership.

Informationonthejournalpage
[([Dateoftransaction
[INameoftheaccounttobedebited
[INameoftheaccounttobecredited
JAmountofmoneytransacted

[Details/
abriefdescriptionofthetransactione.g.dateandnatureoftransaction
Stepsinenteringtheinformationinthejournal

[[Entertheaccounttodebited,first

Entertheinformationinthefoliocolumnafterthetransactionispostedtoth
ejournal e.g.1l.1-thefolionumberrelatingtothepostedentry.1.2-
folionumbershowingthat
theentryhasbeenpostedtoavoiddoubleposting.

OJThecolumns(DR)and(CR)shouldbeinthejournalasamatterofprocedure.



Fi
nancThetransactionsshouldhavevouchersorsupportingdocumentsialStatement
S

1.CashAccountSheet/Analysis
[

It'stheprocedureofkeepinganaccountbookinwhichalltheindividualtran
sactions arerecordedandanalyzed.

Itinvolvestherecordingofsalesandreceipts,purchasesandexpense.ltsh
astwo columns:salesandreceiptsandpurchasesandexpenses.

ltresemblescashbookintermsoftheentriesofthereceiptsandpaymentsh
owever
thedifferenceisthatincashanalysistheanalysiscolumnsareincluded.

[JEachsaleorpurchaseisenteredtwice,onceinthetotalcolumnandonceinthe
analysiscolumn.

0
Thesumofalltheentriesinthetotalcolumnshouldalwaysequalthesumofthe

entriesinalltheothercolumns.
[fThecashanalysisaccountsheetisgivenbelow.

2. TheBalanceSheet

Oltisafinancialstatementofassetsandliabilitiesrecordedonagivendate.

Jltshowsthefinancialpositionofafarmbusinessataglance(snapshot).It'sa
statementshowingwhatthefarmbusinessisworth.ltspreparedattheend
ofthe tradingperiodoraccountingperiod,normallyoneyear.

[

ltcontainstwomaincolumns:assetsandliabilities.Assetsarerecordedon
oneside andliabilitiesontheotherside.

Thetotalsofthetwosidesofthebalancesheetmustalwaysbeequal.Totalo
fassets

mustbeequaltothetotalofliabilities. Thebottomlinefigures(grandtotal)
mustbe onthesamelevelandhaveadoubleunderline.

Abalancesheetshouldhavethefollowingdetails
[ONameofthebusinessieMukumufarmenterprise
[ONameofthestatementieBalancesheet
0

Dateatwhichitispreparedie31sDecember2004.Dateisimportantbec
ause
assets,capitalandliabilitieskeeponchangingastransactionstakeplac
eandsoa balancesheetcanonlybetrueataspecifictime.

NB:



Abusinessissolventwhentheassetsaremorethanliabilities.ltsinsolve
ntwhen liabilitiesaremorethanassets.

ltemsofthebalancesheet(assetsandliabilities)arearrangedstartingw
iththe mostliquid(current)tothemostpermanent.
(orderofpermanencyvsorderof liquidity)

Assetsareitemsownedbythefarmer,
Theseinclude:
[JProperty(money,goodsandbuildings).
[IDebtsreceivablefromotherpeople.
[JGoodsandservicespaidforinadvance.

Assetscanbedividedintotwo:

Fixedassets:assetsofpermanentnatureandnoteasilyconvertedintocas

h.leland, buildingsandmachinery.
OCurrentassets:assetswhichcanbeeasilyconvertedintocash.Theyareless

permanentproperty.iecropsinstoreandcashinbank.

I
Liabilitiesareclaimstothefarmer'spropertysuchasbankove

rdraftand debtspayable.

Theyaredividedinto:
[JCurrentliabilities-debtswhichmustbepaidwithinashorttime.
[JLongtermliabilities-
debtswhicharepayableovermanyyearsoroveralongperiod.

3.ProfitandLossAccount/Tradingaccount
0
It’safinancialstatementshowingwhetherthebusinessmadeaprofitoraloss.
[JPreparedattheendofacalendaryear.
0
Ilthastwomainsides:income(salesmade)andexpenditureside(expensesinc
urred).
0
Itisafinalaccountwhichsummarizesthesaleandreceipts(incomeflowing
inthe
business)andthepurchasesandexpenses(flowingoutofthebusiness).
0
Italsoshowstheopeningandclosingvaluations,debtspayableandreceivabl
e.
olncomeside

[JContainsthefollowingdetails:



oClosingvaluation-alltheassetsinthefarm/
businessbytheendofthefinancial
year,thisgivesthetotalvalueofthefarmorthebusiness.

oSalesandreceipts-
alltheproduceitemssoldfromthefarmorbusinessand
anydebtsreceivablebytheendofthefinancialyear.



oTheexpenditureside
[ltcontainsthefollowingdetails

oOpeningvaluation-allassetsinthefirm/businessbythebeginningofa

financial

year.ltgivesthevalueofthefarmatthebeginningoftheyear.It'sthecap

ital availableforinvestmentinthefollowingyear.

oPurchasesandexpenses-
includeitemsboughtanddebtspayabletothe
firm/businessforthefinancialyear.

Theexpenses,purchase,debtspayableandopeningvaluationsareentere
dontheleft
handsideofthepageoftheaccountcolumnswhileallsales,receipts,closin
g
valuationsanddebtsreceivableareenteredontherighthandsideofthepa
geofthe accountcolumns.

Theclosingvaluationofthepreviousaccountingperiodbecomestheopeni
ng valuationforthecurrentaccountingperiod.

Whenthetotalsoftheopeningvaluation,purchasesandexpensesincludin
gdebts

payableisgreaterthanthesumoftheclosingvaluation,salesandreceiptsa
nddebts receivablethenthebusinesshasmadealoss.

Ifthetotalsofthe,openingvaluation,purchases,expenses,anddebtspaya
bleisless

thantheclosingvaluationsalesandreceiptsanddebtsreceivable,thebusi
nesshas madeaProfit.

ONetprofit=(closingvaluation+salesandreceipts)-
(openingvaluation+purchases andexpenses)

Tocalculateprofitorloss,account,valuationisdonebyhavinganinventory
ofallthe assets.

Valuationoftheassetsisdeterminedbymarketpriceandcostofproductio
nfor machineryandbuildingsasdepreciationfactor,isattached.

Formatofabalancesheet
BalancesheetofKatiloschoolas31-12-2009

Assets ShgCts| Liabilities Shs. | Cts.
FixedAssets Long-termLiabilities
Land Long-termloanforland




Buildings d
LoanspayaeveIOpmentbleoveﬂS
years

F

encesandotherstructures

CurrentAssets CurrentLiabilities-

Livestock -Debtspayable

Debtsreceivable -Creditsfromfriends

Cashinbank -Short-termloans

Cashinhand

Sub-total
Sub-total

Total Total

Format
ProfitandLossAccountofKithekoFarmat31-12-
2009
SalesandReceipts Shs.| Cts.| Purchase&Expenses Shs.| Cts
l.Incomeduringthe I. 2. Openingvaluation
car Expen
2 Y% Deptsreceivable ditureduringtheyear
. . DebtspayableBalance
3.Closingvaluation 3. (being
Balance(beingaloss farmaprofitornetincome)
TOTAL TOTAL

AgriculturalEconomicsV
(AgriculturalMarketingandOrganizations)

Introduction
0

Agriculturalmarketingisaneconomicactivitywhichinvolvesthedistributi
onoffarm producefromthefarmtotheconsumer.

MarketandMarketing
0
Marketisaninstitutionfortheexchangeofgoodsandservicesoraplacewh
ere sellingandbuyingofgoodstakesplace.
OMarketingreferstotheflowofgoodsandservicesfromtheproducertothe
consumers.

MarketingFunctions
(Transportation-
Movementofgoodsfromproductioncentre’stotheconsumption
centre’s.



[JBuyingandselling-
Purchaseofgoodsfromtheproducertobesoldtotheconsumer.
[JStorage-Agriculturalproductsareseasonalhencestorageisnecessary.
OProcessing-Changingofrawformintoutilisableform.
[JGradingandstandardization-Sortingintouniformlotsofcertainqualities.
[JAssembling-
Collectingthefarmproducefromthefarmtothemarketcentres.
[ICollectingmarketinformation-
Toknowtheprices,supplyanddemandofcertain commodities.
[JAdvertising-Makingtheconsumersawareoftheproduce.
[IBearingofrisks-Suchasfirerisk,pricefluctuation.
[JFinancingorexpenditureonotherprocesses.
[JPackagingorputtingintosmallpacksandlabeling.
[JPackingorputtingproducelncontainerssuchasbags.

MarketingAgenciesandInstitutions

[IMiddlemen(itineranttrader)-
arethepeoplewhobuyfromtheproducerandsellto otheragencies.

OWholesalers-Buyinbulkandselltotheretailers.
[JRetailers-Buyfromthewholesalersandsellinsmallunitstotheconsumers.

ProblemsinMarketingAgriculturalProduce
O
Farmproducearebulky,thatisweightandvolumearehighbutlowinmonet
aryvalue thusdifficulttotransport.

Mostoftheagriculturalproductsareperishableforexamplemilk,vegetabl
esand fruits.
[JStorageproblems(sincetheyarebulkytheyrequirealotofspace).
O
Lackofpropertransportsystemsinceagriculturalproductsareintherurala
reasand themarketaresituatedinurbancentres.
JLackofmarketinformationhencefarmersareexploitedbymiddlemen.

PriceTheory
[Priceistheamountofmoneypaidinexchangeforgoodsorservices.

[Pricetheoryisconcernedwiththedeterminationofpriceofanycommodity.
0
Priceisdeterminedwheredemandforandsupplyofanycommodityareequalt
oeach other.

Demand
0

Itisthequantityofanycommoditywhichispurchasedatanypricewithinagive
ntime.

[



Thelawofdemandstatesthatquantitydemandedchangesinverselywiththe
price.

DemandCurve
OThecurveslopesfromlefttorightdownwards.
[JThismeanspeoplebuymoreatlowerpricesandviceversa.

DemandCurve

Price

QUAMTITIES

DEMAND CURVE

FactorsAffectingtheDemandofaCommodity
[JPopulation
[JIncomeoftheconsumer.
[INewinventions.
[(Tasteandpreferenceoftheindividual.
[JPriceofthesubstitutecommodities.
[JPriceexpectations.
[JAdvertisement.
[JCultureandsocialvaluesoftheconsumers.
[JPriceofcommoditieshavingjointdemandforexampletractorsanddiesel.
ElasticityofDemand
[Itistheresponsivenessofdemandtoachangeinprice.

[JElasticityofdemand=Percentagechangeinquantitydemanded
Percentagechangeinprice
TypesofElasticityofDemand
[JElasticdemandisonewheretheratioismorethanl.
[JUnitaryelasticityisonewheretheratioisequaltol.
[inelasticdemandisonewheretheratioislessthanl.



Supply
0
Supplyisthequantityofanycommoditywhichisofferedforsaleatanyprice
ata giventime.

Thelawofsupplystatesthatwhenpricerises,quantitysuppliedincreasesa

ndwhen

pricefallsquantitysupplieddecreases(otherfactorsheldconstant).
[Thecurverisesfromlefttorightupwards.
[JThismeansthatpeoplearewillingtooffermoreforsaleathigherprices.

SUPPLYCURVE

FRICE

QUANTITY SLUIFPLIED

SUPPLYCURVE

FactorsAffectingSupplyofaCommodity

[INumberofsellers
[JPriceofsubstitutecommodities.
[INewtechnology.
[Priceexpectation.
[JPeaceandsecurity.
[JWeatherconditions.
[Policyofthegovernment.
[JCostofproductionofthecommodities.
ElasticityofSupply
Thi
sreferstotherateatwhichquantitysuppliedchangesduetoachangeinpricelevel

..ElasticityofSupply=PercePenrtcaengetagcheangcheiangenPricinequantitysupplied




TypeofElasticityofSupply
[Elasticsupplyonewheretheratioismorethanl.
[JUnitaryelasticityofsupplyisonewheretheratioisequaltol.
Oinelasticsupplyisonewheretheratioislessthanl.

0
Oneoftheproblemsofagriculturalproduceisthatsupplydoesnotreadilya

djustto pricechanges.
EquilibriumPrice
[isthepriceatwhichdemandandsupplyareequal.
OThatmeanswhateverisofferedforsaleatthemarketisbought.
OJinthegraphbelow,thequantitysuppliedanddemandedareequalatapriceof
Shs.300andquantityof80kg.

0
Atthispointthepriceishigherthanshs.300thenthesupplywillbegreaterth

an demandandtherewillbesurplushencepricewillfall.

0
If,ontheotherhand,thepriceislessthanshs.300demandwillbegreaterthans

upply
henceshortageandriseinprice.

frice
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AgriculturalOrganization

Agriculturalorganizationsareagencieswhich,throughtheiractivities,pr
omote agriculturaldevelopment.
[JTheseorganizationsareco-operativesandstatutoryboards.

Co-operatives

[JAco-
operativeisanorganisationofpeoplewithacommonaimofpoolingtheir



resourcestoachievetheirobjectives. FunctionsofCo-operatives
Aco-operativesocietycarriesoutthefollowingfunctions:
[JCollectingandassemblingmembers'produce.
[JProcessingthefarmproduceaftercollection.
(Transportationofmembers'producetomarketpoints.
0
Negotiationoffairpriceswiththepurchasingagenciesforthemembers'prod
uce.
JPurchaseanddistributiontomembersoffarminputs.
[JStorageofmembers'producebeforetransmissiontomarketpoints.
(Provisionofcreditfacilitiestomembersoneasyterms.
[JTrainingandeducationofmembersonimprovedfarmingtechniques.
0
Offeringfarmmachineryservicestotheirmembersonhiretermsforfarmoper
ations.
[1Co-
op
erativesmayinvestinotherviableventuresandtheprofitsrealisedaresha
red amongmembersinformofdividendsorbonuses.

FormationandStructureofCo-operatives
Theformationofaco-operativetakesthefollowingstages:

[Nindividualswithcommoninterestcollecttogethertoformaprimaryco-
operative society

[JAtleastten(10)membersqualifyforregistration.

[JEachprimaryco-
operativesocietyelecttheirofficebearersconsistingofchairman,
secretaryandtreasurer.

[JSeveralprimaryco-
0

perativesocietiesareusuallyamalgamatedtoformadistrictcooperative
union.

(Tertiaryco-
op
erativeunionsarenation—wideorganizationstowhichthesecondaryco -
operativeunionsareaffiliated.

[JExamplesareKenyaPlantersCo-
oper
ativeUnion,KenyaFarmersUnion,KenyaCooperativeCreameries,Co-
operativeBankofKenya,etc.

a
Apexorganizations.ThisisrepresentedinKenyabyKenyaNationalFeder
ationofCooperativeswhichisanaffiliateofthelnternationalCo-
operativeAlliance.

ProblemsFacingCo-operatives
Co-operativesencounterthefollowingproblemsintheiroperations:
OManagerialproblemsarisingfrom:



(JFinancialmismanagementduetopooraccounting.

0
Corruptionandmisappropriationofco—operativeresourcesbytheper
sonnelinthe system.
[JLackofadvisoryservicesontechnicaloperations.
OInabilitytomeetthesetobligationsofprovidingcreditfacilitiesdueto
malpractices.
(JThenatureofagriculturalproductsandassociatedproblems.

[JBulkinesshencedifficultiesintransportationandstorage.
[Perishabilityofproducehencedifficulttosustainquality.

(Iinadequatecapitaltoinvestintheco—operativeundertakings.

OTransportproblemsduetopoorroads.
[JThishamperstheproducegettingtothemarketpointsintime.

StatutoryBoards

0
AstatutoryboardisanorganizationestablishedbyanActofParliamentandcharg
ed
withtherunningormanagingofacertainindustrywithinthegovernmentsector.

MarketingBoards
[

Someofthestatutoryboardsarechargedwiththemarketingofcertainfar
mproduce andarethuscalledmarketingboards.

ExamplesaretheCoffeeBoard,PyrethrumBoard,CottonSeedandLintMar
keting

Boa

rd, TeaBoards,NationalCerealsandProduceBoard,KenyaMeatCommissi
on,the DairyBoardofKenyaandothers.

[Theirmarketingfunctionsaretolookformarketandbetterprices.

ResearchOrganization
O
Theseareresearchcentreswhichamongotherthings,carryoutresearchandt
rialson:
[IDevelopmentofnewvarietiesandcultivarsofcrops.
[OBreedingdiseaseandpestresistantvarietiesofcropsandtypesofanimals.
O
Adaptationsofcropandlivestockspeciestoecologicalconditionsofcertainar
eas.
[JUseoffertilizersandpesticidesoncropsinspecificareas.
ODevelopmentofearlymaturingandhighyieldingspecies.
[JSoiltestingandcropanalysis.Advisoryservicesofagro-economicaspects.

OtherOrganizations
KenyaNationalFarmers'Unionnegotiatesfor:

[JReasonableandaffordablepricesoffarminputs.



[IBetterpricesforfarmproduce.
[Bettercreditfacilities.
[IBettercontrolofdiseasesandpest.

AgriculturalSocietyofKenya
[JOrganizesagriculturalshowsinthecountry.

0
Encouragesimprovementoflivestockthroughexhibitionsandeducatingfar

mers [JOrganizestherunningofyoungfarmers'clubs.

[

Organizesandfinancestheploughingcontestsduringwhichfarmerslearn
the moderntechniquesofseedbedpreparation.
JPublish"KenyaFarmers"magazines.

YoungFarmersand4-KClubs.

Thesearestudentorganizationswhoseobjectivesare:

O
Toexposetheyoungstudentsandencouragethemtoappreciateagricultu

reasa professionintheircareer.

Toencouragetheyouthtodevelopleadershipqualitiesthroughassignme
ntofsmall farmingprojects.

Organizingstudentsexchangeprogrammeswithotherclubmembersbot
hlocallyand abroad.

Todevelopbetterfarmingskillsthroughjudgingcompetitions,annualralli
esand camps.

AgriculturalBasedWomenGroups

[[Theseareself-
helpgroupswhoseobjectiveistouplifttheeconomicstatusoftheir
membersbycarryingoutagriculturalrelatedactivities.

Theirsuccessdependsonthefollowingfactors:
[[Commitmentoftheirleaders.
[|[Motivationofthemembers.
[|Sacrificeforeachother.

Agroforestry



Introduction

O
InKenyalanduseischangingfromextensivemethodsoffarmingtomoreproducti
ve andsustainableintensivemethods.
[JAgroforestryisamethodoffarmingwhichhasbecomeincreasinglyimportant.
Definition

(Thisisthepracticeofintegratingavarietyoflanduse

O
ltcombinestreegrowing,pastureandcropproductionpracticeonthesamepi

eceof landtoimprovetheoutputoftheland. FormsofAgroforestry
DAgroforestry;

0
Itisacombinationoftrees/shrubsandcropsinagriculturalproduction.

nSilvopastoral: 0
Itisacombinationofgrowingtree/shrubs,pastoralandkeepingoflivesto
ck. DAgrosilvopastoral: 0

Itisacombinationofgrowingtrees/shrubs,animals,pastures,andcrops

ImportanceofAgroforestry
OEnvironmentalprotection.
[][Sourceofincome.
[JAfforestationfortimberproduction.
[Maintenanceofsoilfertility.
[JAestheticvalue.
[JLaboursavinginfirewoodcollection.
[]Sourceoffoodandfeed.
[][Sourceoffuelwood.

ImportantTreesandShrubsforParticularPurposes

OEucalyptusSpp;
[JTimber,
[IBeeforage,
[JFuelwood,
[JMedicinal,
[JProductionofessentialoils.
DAcaciaSpp;
[lLeavesandpodseatenbyanimals,
[JProvisionofshade.
OCajanuscajan(pigeonpeas);
0
Proteinousfeedforhu
man, [JUsedasfodder
[JFirewood.



OCrotonmegalocarpus(croton);
[JFuelwoodtimberforpoles
[JHandlesforhandtools.

OJErythrinaabyssinica(flametree);
[JWoodcarvings,

[IBeeforage,
[Nitrogenfixation
[JMedicinal.

OMarkhamialutea(markhamiatree)—;
[fTimberforconstruction,
[IShade,

[]Soilprotection,
[IBeeforage.

OGrevillearobusta(silkyoak.)
[JTimber,

[JFuelwood,
[JFodder,
[IBeeforage,
[JSoilprotection,
[JWindbreaker
[JShade.

OSesbaniasesban(sesbania);

[JFodder,
[Nitrogenfixation,
[IShade,

[JFuelwood.

OCalliandracalothyrsus(calliandra);
[JFuelwood,

[JFodder,
[Nitrogenfixation,
[IShade,
[IBeeforage.

NPerseaamerican(avocado);
[JFodder,

[JFruitproduction,
[JShade,
[JFuelwood.

OMangiferaindica(mango);
[JFruitproduction,
[IShadetrees,

[JWindbreak,
[JSoilprotection,
[JFuelwood.



CharacteristicsofAgroforestryTreeSpecies:
(JFastgrowthrate.
[Deeprooted.
[INitrogenfixationability.
[IBy-productproductionability.
[IBemultipurposeinnature.
[Shouldnotpossesscompetitiveabilitywithmaincrop..
[JHavecoppicingandloppingability.
[JHaveappropriatecanopy-shouldnotshadeothers.
[INutritiousandpalatable.

TreesandShrubstoAvoidatCertainSitesandReasons

ODEucalyptusSpp.-
shouldnotbeplantednearwatersourcesbecauseitwouldabsorb
thewater.

NEucalyptusSpp.-
shouldnotbeplantedonthearablelandastherootshave
allelophathiceffectsonothervegetationincludingcrops.

0
Talltreesshouldnotbeplantednearfarmbuildingsbecausetheymayfall
and
damagingthebuildings,theirrootswillbreakthebuildingstonesgradually

0
Bushytreesorshrubsshouldnotbenearfarmbuildingsastheymayha
rbour predators.

0
Talltreesplantedwithmaincropofalowercanopyintercepttherainf
all, affectingthegrowthofthemaincrop.

0

Cypresstreeshaveleaveswhichproduceacidityinthesoilpreventingu
ndergrowth beneaththetree.
OThesetreesshouldnotbeplantedwithinthefarmbutattheperiphery.

TreeNursery
TreEnurseriesarestructuresusedtoraisetreeseedlingsuntiItheyarereadyfor
transplanting. [Thereare2maintypes: Barerootnurseries:
Thesearealsoknowna
s'Swaziland'bedswheretheseedlingsareraiseddirectlyintothe soil.

Advantages
[JCheapandlesstimeconsuming.
[JRequirelesslabour
JOccupyasmallspace.



[JManyseedlingsareraisedinasmallspace.

Transportationofseedlingsiseasy.
Disadvantages

[JRootdamagewhenuprootingtheseedlings.

ODifficulttotransport.

[JLowersurvivalrateaftertransplanting.
Containerizednursery:

I

Theseedlingsinthistypeofnurseryareraisedincontainerssuchaspots,po
lythene bagsortubesandtins.

Advantages
[JHighersurvivalrateaftertransplanting.
ONorootdamage.
[]Successfulinaridareas.

Disadvantages
[JLabourintensive.
[Difficulttogetcontainers.

[JSometimesitmaybedifficulttogettherighttypeofsoiltouseinthe
containers.

SeedCollectionandPreparation

SeedCollection
Seedsshouldbecollectedfrom;
JAdaptabletrees,

OHighyielding,

[JHealthy

[JResistanttopests/diseases.
[JThemotherplantshouldbeidentifiedfirst.

Thefollowingmethodsusedtocollectseeds.
(Shakingthetree.
[JGatheringfromunderthetree.
JLoppingofthetree.

OClimbingonthetrees.
[JHookingmethod.

SeedPreparation
[
Thisdonewhenseedsarecollectedfromafreshfruit,theyshouldbesoakedin
water, thenwashedanddried.
0
Cleaningandsorting:donetoremoveimmatureseeds,rottenseeds,brok
enor damagedseeds.
ODrying:Donebysun-dryingorovendrying.



[JSeedtesting:thisdetermines;
[Seedqualityforpercentagepurity,
[1Seedweight,
[IMoisturecontent,
JGerminationpercentage.
[JSeedsshouldbestoredindrycontainersatroomtemperature.

[

Seedtreatment:seedsaretreatedfirsttobreaktheseeddormancyanden
surerapid germination;

i

Hotwatertreatment:usedtosoftentheseedcoattomakeitmoreperm
eableto water.

Examplesofseedswhichrequirethistreatmentareleucaenia,callia
ndraand acacia.

Mechanicalbreaking:donebynickingtheseedcoatwithaknifeforeas
yentrance ofwaterforexampleseedsofCrotontrees.
OLightburning:appliedtothewattletreeseeds.

NurseryManagement
Thefollowingarethepracticescarriedoutinthenurserywhentheseedlingsar
egrowing:
OMulching:
[JAimistoreduceexcessiveevaporation,
[IModeratesthesoiltemperature,
OWhenitdecaysitimprovesthesoilstructure,
[JReducestheimpactoftheraindrops.
OWeeding:
0

Donetoreducecompetitionforgrowthfactorsbyuprootingthewe

eds, [Useasharppointedstick. J\Watering:
[JDonebyuseofawateringcan
[JDonetwiceadayinthemorningandintheevening.
OPrickingout:
0
Itistheremovalofseedlingsinanovercrowdedareatoanothernurserybed
, OThisallowstheseedlingstogrowstrongandhealthy.
JRootpruning:
(ltisthecuttingoftherootslongerthanthepots.
Rootpruningisdoneforthefollowingreasons;
[Makeliftingeasier
[JEncouragefastestablishment.



[JReducedamagetotheseedlings.
[JEncouragedevelopmentofashortdenseandstrongrootingsystem.
0Shading:
[JDonetoreducetheintensityofsunlight.
[IDarkconditionsshouldbeavoided.
JPestanddiseasecontrol:
[JUseofappropriatechemicals,
[Sterilizationofsoilthroughheattreatment,
[JFencingtoprotectseedlingsagainstanimaldamage.
OHardeningoff:
I
Itisthepracticeofpreparingseedlingstoadapttotheecologicalconditi
ons prevailingintheseedbed.

Oitinvolvesgradualreductionofshadeandwatering1-
2weeksbeforetransplanting. JTransplanting:

Thepracticeoftransferringseedlingsfromthenurserybedtothemainfi
eldwhere theygrowtomaturity.

ProcedureofTransplanting
[JHolesaredugearlybeforetransplanting.
OTopsoilismixedwithcompostmanure.
OTheseedlingsarewateredwelladaybeforetransplanting.
O
Theseedlingsareremovedfromthenurseriescarefullywithaballofsoilfort
hebare rootseedlingsandrootstrimmedforthecontainerizedseedlings.
[JTheseedlingisplacedintheholeatthesameheightitwasinthenursery.
[JThecontainerisremovedcarefully.
[JThesoilisreturnedintotheholeandfirmedaroundtheseedling.
(JTheseedlingiswateredandmulched.

CareandManagementofTrees
Protection:
[JFromdamagebyanimalssuchasgoatsandcattlebyeatingtheleaves.

0
Itisdonebyfencingthefieldsorusingsmallpolesaroundeachseedling
withor
withoutwirenettings,canbedoneforindividualtreesoranentirefield.
OPruningandtrimming:
OJPruningistheremovalofextraorunwantedpartsofaplant.

Q
Theunwantedpartmaybeduetobreakage,overcrowding,pestso
rdisease attacksandoverproduction.

Pruninginitiatesgrowthofshootsandtrainsthetreetohavethereq
uired shape.



[JRegularcuttingbackofthetreesisknownascoppicing,

0
Itisdoneatthebeginningofeachcroppingseasontoreducecompe

titionfor water,minerals,nutrientsandsunlightwithcrops.

0
Thematerialsprunedorcoppicedareusedasfuelwoodorforfoddercrops.

OGraftingoldtrees:
OThisisthepracticeofunitingtwoseparatewoodystems.
OThepartwiththerootingsystemisknownasrootstock(base)
I
Thepartwhichisgraftedontotherootstockiscalledascionwhichh
asbuds thatdevelopintothefutureplant.

Theabilityofthescionandtherootstocktoformasuccessfulunioni
sknown ascompatibility.

Methodsofgraftingincludewhiportonguegrafting,sidegraftinga
nd approachgrafting.

AgroforestryPractices

DAlleyCropping/Hedgerowlinter—cropping:
[JThegrowingofmultipurposetreesandshrubstogetherwithcrops.
Benefits
Oimprovesoilfertilitythroughnitrogenfixationandorganicmatter.
[JProvisionofgreenmanure.

[JUsedasfenceandmarkboundaries.

[JActsaswindbreaks.

JSuppressweeds.

[ISourceoftimberandfuelwood.

[IMulti-storeycropping;

(Thisisthegrowingtogetheroftreesofdifferentheights.
(Thesystemisbasedoncropswhichcantolerateshading.
(Thetreesandcropsformdifferentlevelsofcanopywhichlooklikestorey.

Benefits

OIncreaseswaterconservationforpastures.
[ONoneofthecropsortreesincludedwillbeshaded.
[JActaswindbreakforcrops.
[ICreatessuitablemicro-climateinthearea.
[JTreesareusedfortimber,fuelwoodandforage.

[JWoodlots(farmforests)
[JTheseareplotsoflandsetasidefortreesonly.



(JTheyareestablishedinthehillyandlessproductivepartsofthefarm.
[JFastgrowingtreespeciessuchasEucalyptusspp.shouldbegrown.

SitesforAgroforestry:

JFarmboundaries-providelivefences.
[JRiverbanks-protectwatercatchmentareas. [[Homesteads-
provisionofshadeandwindbreak [JTerraces-forsoilconservation.
[JSteepslopes-ascontourhedgestoencouragewaterseepage.

TreeHarvestingMethods

nPollarding;
[Thisistheextensivecuttingbackofthecrownofthetreeabout2-
3metersabove thegroundleveltoharvestallthesidebranches.
Oltstimulatesthedevelopmentofanewcrownandbranches.

NCoppicing;
[Cuttingthemainstemofthetreecompletelyataheightof10-
50cmabovethe ground. [[Thetreeshouldbecutinaslantingangle.

OLoppingorsidepruning;
[[Theremovalofselectedbranchesofthetree

[JDonetoproducefuelwoodandfodder.

nShakingofthetree;
I

Thisisamethodofharvestingpodsandseedsfromtreeswithoutcuttingthe
tree.
OCuttingback;
[Thetreeiscutfromthebasetoallownewgrowthasdoneincoffeewhen
changingthecycle.
OThinning;
0
Theremovalofsomeofthetreesgrowinginlinestogivetheremainingtr
ees enoughspacetogrow.
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