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STANDARDHIGHSCHOOL-ZZANA

ADVANCEDAGRICULTURE

INTROUDCTIONTOCROPSCIENCE

PRINCIPLESOFCROPPRODUCTION:

Theprincipleofcropproductionreferstotheactivities/practicesthatgoverncrop

productiontoensurepropergrowthandhighcropyield.Theseactivitiesare;

 Seedbedpreparation

 Selectionofplantingmaterials

 Cropspacing

 Properweedingofcropplants

 Timelyplanting

 Fertilizerapplication

 Pestanddiseasecontrol

 Thinning

 Useofrecommendedplantingdepth

 Mulching

 Irrigation

 Earthingup

 Gapping

 Applicationoffertilizerandmanure

 Prickingout,pruningetc.

LANDPREPARATION:Thisisthepreparationoflandforplanting.Itincludes;

Landclearing

Tillage.

REASONSFORCARRYINGOUTLANDPREPARATION

 Tokillweedsbyuprootingandburyingthemdownorbyexposingthemtothe

dryingactionofthesun.



2

DepartmentofAgriculture.StandardHighschoolZzanamaincampus

Preparedandcompiledby:Mr.GONZAGAOKUMUTel0759261276

 Tobreakthesoilandimprovewaterinfiltration,aerationandeaseroot

penetration.

 Tofacilitatesecondarycultivationbyclearingbushesanduprootingtree

stumps.

 Tobreakthesoilhardpanthatimpedesrootgrowth.Soilhardpanreferstothe

hardlayerofthesoilfoundbelowthesoilsurface.

 Tokillpestanddiseaseorganismthatmaybeinthesoilbydestroyingtheir

lifecycleandexposingthemtothesurfacefordesiccation.

 Todestroythetreeshadethatcutofflightsupplytothecropplants.

 Tomixtheorganicmatterintothesoil.

 Toprovideidealconditionforseedgerminationandplantgrowth.

 Toburythecropresiduesandorganicmatterandalsoincreasethespeedat

whichtheyrot.

 Helpsincontrollingsoilerosionbyimprovingonsoilstructure.

 Tolevelthelandforplanting.

STEPSINLANDPREPARATION.

1.Landclearing:Thisinvolveclearingbushes,cuttingdowntreesandremovingtree

stumps,rootsandstonesfromthegroundbeforeactualcultivation.

IMPORTANCEOFLANDCLEARING.

 Iteasesmovementofmachineryandanimalduringcultivation.

 Tokillweeds.

 Toremoveobstaclesthatdamagetyresanddestroythebladeofimplements.

 Tofacilitateprimarycultivation.

 Italsoactasabasisforlandreclamation.

 Landclearingcanbedonethroughslashingofbushes,controlledburning,

cuttingdowntrees,diggingouttreestumps,diggingoutanthill,removingof

stonesfromthegroundetc.

2.Tillage(Landcultivation):Thisistheactofbreaking/diggingoutsoilusingvarious

implementsbeforethecropisplanted.
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Methodsoftillageoperation:

1.Primarytillage/cultivation.Thisistheinitialstageofseedbedpreparation.Seedbed

isthelandthathasbeenpreparedwellenoughforplantingcrops.The

implements/toolsforprimarycultivationinclude;

Ox-plough,discplough,amoldboardplough,asubsoiler,rotovator.

Importanceofprimarycultivation

 Tocontrolpestbydestroyingtheirlifecycleandexposingthemtothesurface

fordesiccation.

 Controlsweedgrowthbydamagingtheirroots.

 Ithelpsinimprovingporosityofthesoilanddrainage.

 Iteasessecondarycultivation.

 Breaksthesoilhardpanthatpreventswaterinfiltration.

 Helpsinburyingsurfacevegetationandcropresiduesfromthepreviousseason.

 Exposeslowersoillayerstoweatheringagents.

2.Secondarytillage/cultivation.Thisisthesecondoperationtwoweeksafterprimary

cultivationtomakethesoilreadyforplanting.Thetimegapoftwoweeksistoallow

theweedseedsburiedduringprimarycultivationtogerminateandhencebekilledat

theirearlystageofgrowthbysecondarytillage.

Importanceofsecondarycultivation.

 Helpsinlevelinglandforplanting

 Itcontrolsweedsbydestroyingthemattheirearlystageofgrowth.

 Itcreatesasuitablesoilconditionforseedgermination.

 Itmixeswelltherottenplantmaterials(organicmatter).

 Mixesfertilizerwiththesoil.

Thetoolsforsecondarycultivationinclude;Rake,rollers,handhoes,rotovator

etc.
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FACTORSTHATINFLUENCETHECHOICEOFTOOLSANDIMPLEMENTSTOBE

USEDINCULTIVATION.

Soilcondition:Hardsoilconditionlikedrysoilrequirestheuseofmoldboardplough

anddiscploughwhilelightsoilrequireshandhoes.

Soiltype:Heavy/stickysoillikeclaycaneasilybecultivatedbydiscploughwhile

sandyloansoilcanbeworkeduponbyhandhoesandox-plough.

Topography:Steepslopedoesnotfavorstheuseoftractortrailedimplementslike

moldboardploughsincetractorcannotmoveonhillyland.Flatlandencouragetheuse

oftractorwhilehillyareascanbecultivatedbyhandhoes.

Natureofsurfacevegetation:Thickvegetationlimitstheuseofhandhoesandox-

ploughwhilemoldboardploughcaneasilycrushontallandthickvegetation.Thisis

becausetractorcaneasilyrollthroughwithoutblockage.

Availabilityofcapital:Tractorisexpensivetopeasantfarmersmakinghandhoesto

dominatefarmingoperation.

Availabilityofskilledpersonnel:Tractortrailedimplementse.g.Moldboardplough,

discploughetc.requiresskilledpersonneltooperateunlikehandhoeswhichdoesnot

requiremuchskillstohandle.

Landtenuresystem:Fragmentedlanddoesnotfavortractortrailedimplementssince

tractorcannotmoveinsub-dividedland.Suchareasneedhandhoeswhiletrailed

implementsoperatebestonextensiveland.

Conservativeness:Thislimitstheuseofmechanizedequipmentbyfarmersespecially

innortheasternpartofUganda.Thismakesfarmerstocontinueusingindigenous

toolsforcultivatione.g.Handhoes.

FACTORSTHATDETERMINETHENUMBER/FREQUENCYOFSECONDARY

CULTIVATION.

Physicalconditionoftheseedbedafterprimarycultivation:Roughseedbedrequires

moreoperationsthansmoothseedbed.

Sizeoftheseedtobeplanted:Smallseedse.g.willrequireafinerseedbedthanlager

seedslikemaizeseeds.Thisisbecausesmallseededcropsneedafinetiltforsmooth

establishmentduringgermination.

Thetypesofweedstobecontrolled:Rhizomatousweedslikecouchgrass,spear

grassaredifficulttocontrolandthereforerequiremorecultivationtoeffectively
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removetherhizomesfromthesoil.

Soiltexture:Lightsoilbreakeasilyhencerequiringfeweroperationthanheavysoils.

Amountoforganicmatter:Denselyvegetatedlande.g.sugarcanetrashrequiresmore

operationsthanlightvegetatedland.

Moisturecontentofthesoil:Wetsoildoesnotneedtobeoverworkedonsinceit

createpuddlewhichdestroyssoilstructurehencefeweroperations.

Liabilitytoerosion:Ifthesoilisliabletoerosion,lessoperationsisrequirede.g.on

hillyareas.

METHODSOFPREPRINGSEEDBED.

1.Handmethod:Thisinvolvestheuseofhandhoes,pangaetc.andthepoweris

providemanuallybyman.

Advantagesofhandmethod.

 Itisnotexpensive

 Nospecialskillsisrequired

 Toolsarereliable

 Itcreateemploymentopportunity

 Itisflexiblei.e.canbeusedtoperformvarietiesoffarmoperations.

Disadvantagesofhandmethod.

 Itisslowinperformingfarmingoperations.

 Itoperatetoalimiteddepth

 Itisinefficientonhardpieceofland.

 Itcannotworkproperlyonthickvegetatedland.

 Itcanonlycultivateafewacreageoflandperday.

 Itdelaysplantingprogramsinceitisslow.

 Itisexpensiveoverlargegarden.

2.Mechanicalmethod:Thisinvolvetheuseofmotorizedmachinee.g.Tractor.

Advantagesofmechanicalmethodsoflandpreparation.
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 Themethodisfast

 Largeacreageoflandcanbecultivatedperday.

 Itencouragestimelyfarmingoperationse.g.timelyplanting.

 Itiseffectiveinhardsoilcondition.

 Increasesdepthofpenetrationofpenetrationoftheploughwhichimproveson

drainage.

 Itiseffectiveunderthickvegetationcover

 Itismoreeconomicalthanhandmethodonlargegarden.

 Itreleaseslabouretodootherfarmingoperationsincetheuseoftractor

requiresonlyoneperson.

DisadvantagesofMechanicalmethod

 Machinesareexpensivetobuy.

 Itrequirestechnicalskillstooperate.

 Itcreatesunemployment.

 Itmayleadtosoilcappingifuseintensively.Soilcapishardlayerformedon

soilsurfacedueintensivemovementofmachineontheland,overgrazingetc.

 Exhaustfumesproducedmaypollutetheenvironment.

 Maintenancecostsofmachineryarehighwhichdiscouragesfarmers.

MINIMUMTILLAGE:Thisisacrophusbandrypracticeswhereseedbedisprepared

withalittledisturbanceonsoilsurface.Minimumtillageisdoneby;

Useofherbicidetokillweedsfromthegardenwherecropswillbeplanted.

Mulchingtheareatosuppressweedgrowth.

Diggingplantingholesforplantingandtherestofthelandisundisturbed.

IMPORTANCEOFMINIMUMTILLAGE

 Itmaintainsoilstructure

 Itreducescostofproductiononthefarmsineonlyasmallareasneedtobe

cultivated.
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 Itconservessoilmoisture

 Italsominimizeonthedeathofsoillivingorganismsincelessareexposedon

soilsurface.

 Itmaintainssoilaerationbyminimizingonsoilcompaction.

 Itreducessurfacerunoffthuscontrollingsoilerosion.

PLANTPROPAGATION.

Thisreferstothewaysofincreasingplantpopulationinthefield.Therearebasically

twomethodsofpropagationi.e.propagationbymeanofseeds(sexualpropagation)

andbyuseofvegetativeorgans(asexualpropagation).

1.Vegetativepropagation(asexualpropagation).

Thisisthemethodbywhichplantsreproducesthemselvesfromtheplant’spartthatis

notassociatedwithreproductiveorgans.

Advantagesofvegetativepropagation

 Theoffspringproducedareidenticaltotheparentplants

 Theoffspringgrowfastandmatureearly

 Theoffspringarehardandstrongcomparedtotheseedlingsobtainedfrom

seeds.

 Itistheonlymethodsofpropagatingcropswhichdonotproduceseeds.

 Theyoungplantgetsfoodfromtheparentplantuntiltheyarefullydeveloped.

 Thereiseasymultiplicationofplantpopulation.

 Itpromotesphysicaluniformityofcropsinthegardenduetolackofvariation.

 Itiseasytoavoidgeneticdisintegrationwhichisacaseinsexualpropagation.

 Themethoddoesnotrequireelaborateseedbedpreparationsincethelanddoes

notneedwellpreparationunlikeinseeds.

 Ithelpsineliminatingtheproblemsofseeddormancy.

 Vegetativepropagationhashighchanceoftakingthanseedgermination.

Disadvantagesofvegetativepropagation.
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 Theplantingmaterialsarequitebulkythereforearedifficulttohandleand

transport.

 Somemethodsofvegetativepropagationrequirespecialskillse.g.grafting

 Onlysmallareascanbecoveredduringplanting.

 Theplantingmaterialsaredifficulttostoresincetheyhavehighmoisture

contentleadingtorotting.

 Itleadstoovercrowdingsgofcropplantinthefield.

 Iteasestransmissionofplantpestanddiseasesduringplantingwhen

contaminatedtoolsandequipmentareused.

 Itspreadparent’sdiseasetotheoffspring.

 Thereisnovariationinplantsincethereisnocrossingover.

FORMSOFVEGETATATIVEPROPAGATION

Stemtuber:Thisisaswollenundergroundstemwithbudsthatcandevelopintoanew

plantwhenusede.g.Irishpotatoes,Sweetpotatoes.

Suckers:Theseareplantsthatdevelopfromthemotherplantbelowthegroundlevel

andcanbeusedforplanting.Itiscommoninbanana

Splits:Theseareindividualshootsthatdevelopintilleringplantsespeciallygrasses

e.g.Guineagrass,sorghum,etc.

Bulbs:Theseareundergroundstemwithmodifiedleavestostorefoodandbetween

themodifiedleavesareauxiliarybudswhichgrowsintoanewplante.g.onion,Gallic

etc.

Rhizomes:Theseareundergroundstemwithnodesandinternodeswhichstoresfood

andarecapableofgerminatingintonewplantse.g.Couchgrass,speargrassetc.

Runners:Thesearehorizontalsucculentstemgrowingabovethegroundsurface

producingadventitiousrootsandnewplantsattheirnodese.g.inWanderingJew,

sweetpotatoes,pumpkinetc.

Corms:Theseareverticalundergroundstemwithshortinternodeswithscalyleaves.

Theycanbeusedasplantingmaterialse.g.inCocoyam.

Crowns:Thesearevegetativestructurewhichareparticularlyfoundontopofapine

appleplantsandestablishesslowerthanthesuckerswhenplanted.
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Bulbils:Thesearetinyplantsproducedintheinflorescenceattheendofplant’slife

cyclee.g.inSisal,nutgrassetc.

Stolon:Thesearehorizontalcreepingstemabovethegroundmodifiedtostorefood

e.g.inStargrass.

Roottubers:Theseareswollenundergroundrootswhichcanbeusedforplanting

e.g.inSweetpotatoes.

Cuttings:Theseareportionorpartofplantthatmaybecutandusedformultiplying

plantse.g.stemcuttingsincassava,sugarcaneandrootcuttingsinguava,appleand

speargrass.

Somecuttingsareplanteddirectlyintothesoile.g.cassava,sweetpotatoeswhile

othersaredelicateandhastobeputintherootingmediumtoencouragerapidrooting.

Therootingmediumincludessand,sawdustsoiletc.

Therootingmediumisfirststerilizedtoavoidinfectionbysoilpathogens.

FACTORSTHATAFFECTSROOTINGSOFCUTTTING.

Oxygensupply:Rootingprocessesrequiresamplesupplyofoxygentoprovidethe

energyforrootingprocess.

Lightintensity:Softrootcuttingsandherbaceouscuttingsusemorelightfor

synthesisofcarbohydratewhileforhardwoodmuchlightisnotneededasthecutting

supplyenoughcarbohydrate

Temperature:Cooltowarmtemperaturearoundtherootspromoterootingbecause

theyreducetranspirationrate.

Relativehumidity:Highrelativehumiditytomaintainturgiditywithintheleafandto

preventsdesiccationandencouragerooting.

Chemicaltreatment:Rootinghormonesappliedatthebasalendofcuttingpromote

rooting.

Commonrootinghormonesincludes;

IAA(IndoleAceticAcid)

IBA(IndoleButyricAcid)

NAA(NaphthaleneAceticAcid)

Layering:Thisisthemethodofvegetativepropagationwhichinvolveinductionof

plant’sstemtoproducerootsbeforebeingcutofffromtheparentplantsfor

propagation.Thepartoftheplantiswoundedtoexposethestemcambiumtogiverise
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toroots.Thewoundingofstemblockdownwardmovementofphotosynthetic

productswhichaccumulateatthewounde

parttosupportrooting.

Type/formsoflayering.

TipLayering:Thebranchtipisbenttothegroundandcoveredwithsoiltoproduce

roots.Itisheldinpositionbypegs.

SimpleLayering:Thisisdonewhenabranchisbentintothesoilatonlyonepoint

reasonablyawayfromthetipandthenheldinpositionbypegging.

CompoundLayering:Thebranchisbentandcoveredinthegroundatseveralpoints

andpeggedtoprovideroots.Itiscalledserpentinebecausethebranchisinaserpent-

likeshape.

AerialLayering:Thismethodismainlyusedonplantswhichcannotbebenttothe

ground.Thebarkisremovedfromsmallsectionofthebranchandmoistfertilesoilin

apolythenebagiswrappedaroundthewoundedsection.

Mound/StoolLayering:Soilisheapedaroundthebaseofthestemwhichgiveriseto

newshoots.

TrenchLayering:Theshootisbentandlaidinatrenchandcoveredwithmoistsoil.
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Propagationbymeansofgrafting:Graftingistheunionoftwoseparateplants

usuallywoodystemandallowingthemtogrowasoneplant.Theupperpartiscalled

thescionandthelowerpartiscalledthestalk.Thescionshouldhaveoneormore

budstogiverisetothefuturefruitingplants.

REASONS/BENEFITSOFGRAFTING

 Tofacilitatethechangingofthetopofthetreefrombeingundesirableto

desirable.

 Itmakesthegrowingofmorethanonetypeoffruits/flowersononetreeplant

possible

 Ithelpstopropagatecloneswhichcannotbepropagatedbyanymeans.

 Ithelpsinobtainingaspecialplantinthegarden.

 Itisusedfortestingresistanttovariousdiseasesinplant.

 Itisusedforrepairingdamagetree.

CONDITIONSNECESSARYFORSUCCESSFULGRAFTING.

Compatibilityi.e.Correctjoiningofthescionandthestalk.Thecambiumtissuesof

thestalkandthescionshouldbeabletofitpreciselytofacilitatenormaltranslocation

totakeplace.

Highrelativehumidityi.e.thereshouldbelowtemperaturetoreduceontherateof

transpiration.

Graftingtechnique:Qualitycutshouldbemadetoallowuniformjoiningofscionand

stalkandcareshouldbetakentoprotecttheunion.

Boththescionandstalkshouldbewoody.

Usesuitabletoolsorequipmentwhengraftingi.e.sharpknifeorblades

Graftedplantsshouldbedicotyledonousbecausemonocotyledonousplantdoesnot

undergosecondarythickening.Secondarythickeningreferstotheregenerationofnew

stemsurfaceastheoldonesarerupturedoff.
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Availabilityofgraftingtape

Thegraftedpart(union)shouldbesealed/wrappedproperlypreferablyusinggrafting

tapeorpolythenetoavoidairentrywhichcouldleadtodesiccation.

Thetwoplantsshouldbefromthesamefamily.

Thescionshouldhavesomebudtoallowphotosynthesistakestoplaceinorderto

generateenoughenergyforgrowth.

Boththescionandstalkshouldberemovedattherightstageofgrowth.Oldplants

shouldbeavoided

Theplantsshouldbefreefrompestanddiseases

METHODSOFGRAFTING

Slicegrafting.Thismethodsrequiresboththescionandthestalktobeofthesame

diameter.Slantingcutisthenmadefromthesurfaceofthestalkandfromthebaseof

thescion.Thetwoplantsarethenfittedtogethertoformastrongunion.

Sidegrafting.Thisinvolvefittingscionofaverysmalldiameterintoagrowing

plant(tree).Acutismadeintothestalkatsuitableanglethenthescioninsertedto

ensurecontactbetweenthecambiumofboththestalkandthescion.

Wedge/Cleftgrafting:Thisisusedwhenthestalkdiameterisbiggerthanthatofthe

scion.TherootstalkiscuttoformaV-shapeandthesciontoformawedgeshape.

Thescionistheninsertedintothestalkandwrappedtogethertoformastrongunion.

Budgrafting:Thisisaspecialformofgraftingwherevegetativebudofoneplantis

graftedontoanotherplant(rootstalk).Thebudisinsertedintoaslitmadeonthebark

ofthestalkandheldtightwithabuddingtape.Afterthebudhasstartedtogrow,the

partofthestalkabovethebudshouldbecutoff.

Proceduresofbudding
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 Selectsuitabletreespeciesandgettheirbudsandstocks.

 MakeaT-cutonthestockandbarkgentlyseparatedfrom thewood.

 InsertthebudintotheT-cut

 Thebudisboundontothestockwithpolythenepaperortapetopreventwater

entry

 ApplywaxorVaselineontheoutsideofthewrappingtoreducebacteriaor

fungalentry.

 Aftertwoweeksremovethewrapping.

 Ifthebudisgreen,thentheprocessissuccessfulandifthebudisbrownthe

processisnotsuccessful.

 Whenthegreenbudproducestheshoot,theendpartoftherootstockiscutoff

toreducetranspiration.

 Thebudsarethentransplantedtothefield.

Propagationbyseeds:Seedisthemostcommonmethodofpropagatingself-

pollinatedplants.Seedisafertilizedovuleanditcontainanembryo,foodreserveand

aprotectivecovercalledtesta.

Advantagesofusingseed.

 Itisconvenienttohandleandstore.

 Itiseasytomechanizeinanycrops.

 Itcontrolsthespreadofparentdiseasethatwouldhaveotherwisespreadfrom

usinginfectedvegetableplants.

 Itensuresvariationamongplantsduetocrosspollinationandfertilization.

 Someplantscannotbepropagatedfromvegetativepartse.g.Maize.

 Itischeaperthanvegetativemethod.

 Plantspropagatedfromseedhavealonglifespanthanplantspropagated

vegetataively.

 Theplantingmaterialsareeasytotransport.

Disadvantagesofusingseeds.

 Easyspreadofseedbornediseases.
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 Thereisnouniformityamongtheplantsduetovariation.

 Itrequiresproperlandpreparation.

 Thereishighriskofseedlingdiseases.

 Plantspropagatedfromseedgrowandmaturelate.

 Seedshavelowgerminationpercentagecomparedtooffspringtakenfrom

parentplants.

SEEDSELECTION.

Thisrefertoprocessofchoosinggoodqualityseedstobeuseplanting.

Qualitiesofagoodseedforplanting

Seedvigour.Theseedshouldbeabletogerminatefreelyoverawiderangeof

environmentalconditioni.e.theseedshouldbestrongenoughtoresistanyclimatic

changese.g.drought.

Cleanliness.Theseedshouldbefreefromanycontaminationbyweedseedswhich

lowersitsquality.

Maturity.Itshouldbematuredenoughwithwell-developedembryoinorderto

germinatequickly.

Freedomfrompestanddiseases.Theseedshouldbefreefrompestanddisease

sincetheyreducesseedviabilitybyeatingupseeds.

Sizeandshape.Theseedshouldbelargeenough,largerseedshavelargeembryoand

largefoodreservewhichstoresenoughfoodforgermination.Smallsizedseedshave

lowpercentageofestablishmentonceplantedsincethefoodreservemightget

depletedbeforeemergenceofcropplants.

Goodgeneticmakeup.Agodseedshouldbefromavarietythatishighyielding,

resistanttopreventpestanddiseases,highgerminabilityandearlymaturing.

Itshouldhavecorrectmoisturecontent.Someseedsrequireproperdryingbefore
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theycouldbeplanted.

Theseedshouldbeplumpedenoughi.e.itshouldbewellfilledsincewrinkledseeds

lacksthenecessaryfoodreserveforgermination.

Itshouldnothavemechanical/physicaldefect,thisreducesseedsviability/.

Theseedshouldhavealongshelflifei.e.shouldbestoredforlongwithoutgetting

spoilt.

Itshouldnotbedormant

Itshouldbepickedfromahealthyplants.

SEEDVIABILITY/GERMINABILITY.

Seedviabilityistheabilityofseedtogerminateifprovidedwithallthenecessary

conditionsafterplanting.

Conditionsforseedgermination.

Suitabletemperature

Enoughsupplyofwater.

Goodinternalconditions.

Adequatesupplyofoxygen.

Goodphysicalandchemicalconditions.

Conditionswhichhindersseedgermination/factorsaffectinggerminationEfficiency.

GerminationEfficiencyreferstotheproportionofseedsthatgerminateoutofthe

seedsplanted.

Physicaldamagetotheseeds

Shallowplantingwhichexposeseedstopestandpreventseesfromobtainingenough

moistureforgrowth.

Deepplantingwhichmakethefoodreservewithintheseedstogetdepletedbefore

germination.

Immaturityofembryo.

Pestanddiseasesalsolowersseedgermination.

Goodsoiltemperatureisrequired.Veryhighandverylowtemperaturereducesseed

germination.
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Goodsoilaeration.Seedsneedamplesupplyofoxygentogenerateenoughenergyfor

germinationprocess.

Soiltype.E.g.clayresistspenetrationofrootsandestablishmentofshootabovethe

groundthelevel.

Soilmoisture,goodsoilmoistureisrequired.

Analysisofseedpurity:Thisreferstotheprocessofdeterminingwhetherthe

purchasedorprocessedseedshavegotanycontaminatione.g.Weedseeds,other

cropseedsetc.Itisdeterminedusingtheformula

Percentageseedpurity=Weightofseedsonly *100%

Totalweightofseedsample

Seedtreatment

Seedcanbetreatedby;

Drying

Seeddressing

Fumigationofseeds

Seedinoculation

Note:Seedinoculationisthetreatmentoflegumeseedwiththerightstrainofnitrogen

fixingbacteriawhileseedfumigationistheuseofchemicalwhichproducegasesthat

filltheroom,cracksonthewalltopreventthesoilpestthatattackseeds.

Seeddressing:Thisisthetreatmentofseedsusingsuitablechemicalsbeforeplanting

ofstorage

MEASURES/WAYSOFINCREASINGGERMINATIONEFFICIENCYOFSEEDS.

Properdryingofseedsbeforestoragetoreduceonthemoisturecontent

Maintainingoptimumtemperaturewithintheseedsduringstoragetoavoidseed

dormancy.

Properseedbedpreparationespeciallyforsmallsizedseedstoincreasegerminability.

Soakingtheseedsinwaterovernightbeforeplantingtosoftenseedcoatandallow

oxygenandwaterentryintotheseeds.

Properseedtreatmenttocontrolattackbypestanddiseases.

Soakingseedsingrowthstimulants/hormonestostimulategrowth.
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Prechillingofseedwithhardseedcoattoeaseentryofoxygenandwater.

Avoidstoringseedsforplantingforalongperiodoftime.

METHODSOFTESTINGSEEDVIABILITY/GERMINATIONTEST.

Therearemainly3methods;

i. Thegerminationtestmethod.

ii. Thelackontechnique.

iii. Usingpotassiumpermanganatesolution.

(i) Thegerminationtestmethod.

Materialrequired:

Seedlot,cottonwool/filterpaper,water,Petridish/plate.

Procedure

o Putthecottonwoolontheplate.

o Pickacountednumberofseedsfromaseedlotatrandom.

o Placetheseedsandcoverthem.

o Providealltheconditionsnecessaryforgermination.

o Continuewateringtheseeds.

o After5-7days,opentheseedsandcountthosethathavegerminated

andexpressthemasapercentageofthetotalseedsplanted.

Note

Ifthegerminationpercentageisabove80%,thentheseedsaregood

forcommercialplanting.

(ii) Thelackontechnique/tetrazoliumsaltmethod.

Materials

o Seedlot.

o Petridish

o Tetrazoliumsaltsolution.

Procedure

o Acountednumberofseedsaresoakedina0.1%tetrazoliumsaltsolution.
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o Allowtheseedstostayinthesolutionovernight.

o Cuttheseedsopentoexposetheembryo.

o Countthenumberofseedsthathaveacquiredpink/reddishembryo.Thesewill

beviableones.

o Expresstheirnumberasapercentageofthetotalseedssoaked/tested.

Observationandconclusion

Whentheviableseedsrespiretheyproducecarbondioxidethatturnstetrazoliumsalt

solutionpinkorreddish.

Note

Ifthepercentageoftheseedswithpink/reddishembryois80%andabove,thenthe

seedsaregoodforcommercialplanting.

(iii) Useofpotassiumpermanganate

Materialsused:

o Seedlot.

o Potassiumpermanganatesolution.

o Beaker.

o Heatsource.

Procedure

o Putacountednumberofseedsinabeakercontainingpotassium

permanganatesolution.

o Heattheseedsinthebeakerforsometimetobreakthetestasothattheycan

releasetheliquidinthem.

o Potassiumpermanganatesolutionisusuallypurpleincolorandwillget

discolorediftheseedsareviable.

Note

Inthismethod,calculationofgerminationpercentageisimpossiblebecauseitis

difficulttoidentifytheseedsthatreleasetheliquidandthosethathavenot.
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THEMECHANISMOFSEEDGERMINATION

Imbibitions:Theinitialstageingerminationisabsorptionofwaterthroughthe

microphylbyosmosis.Thisiscalledimbibitionsandasaresult,theembryobecomes

hydratedandthisactivatestheenzymes.

Metabolisationoffoodreserve:Thiscauserapidtransformationandexpansionof

foodreservei.e.thefoodreservesarebroken/hydrolyzedintosimplesolubleproducts

thatcanbemovedtogrowingareae.g.Proteintoaminoacidbyproteaseenzyme,

starchtoglucosebyamylase,andlipidstofattyacidandglycerolbylipase.

Translocation:Thesolubleproductsaretranslocatedandusedinrespirationand

synthesisofnewtissuese.g.GlucoseandaminoacidforATPproduction

Cotyledonswells:Expansionoffoodreservedduetoimbibitionswillalsocreate

pressureinthecotyledonoftheseedmakingtheseedcoattorapturetherebyallowing

entranceofoxygeninsidetheseed;oxygenwillincreaseonthenecessaryenergyfor

germinationprocess.

Celldivisionandcelldifferentiation:Theplumuleandradicleelongateoutthroughthe

seedcoatanddevelopintoprimaryshootsystemandrootsystemrespectively.

Plumuleemergeoutabovethegroundduetorapidelongationofepicotyls,get

exposedabovethesunlightandtheformationofleavestarts(primordialleaves)to

aidsphotosynthesis.

SEEDDORMANCY

Thisisaconditioninwhichviableseedsfailtogerminatedespitehavingallthe

necessaryconditionsforseedgermination.

CAUSESOFSEEDDORMANCY

 Presenceofthickhardcoatthatisimpermeabletowaterandoxygen

 Immatureembryointheseed

 Presenceofgerminationinhibitionintheseede.g.abscicicacid

 Poorstorageconditionleadingtodeathofembryo

 Highenvironmentaltemperaturewhichdenaturegerminationenzymes.
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 Shortageofgrowthstimulatinghormonese.g.gibberellinswhichhelpin

convertingstoredfoodmaterialsintoaformusablebytheseeds.

METHODSOFBREAKINGSEEDDORMANCY

 Mechanicalscarification,whichisthemechanicalbreakingofseedcoatto

facilitateentryofoxygen

 Useofheattreatmentatcontrolledtemperature(80c),thisistoenhance

enzymeaction.

 Useofchemicaltreatmente.g.sulphuricacidtosoftentheseedcoat

 Pre-chillingthisiswhenseedsareexposedtolowtemperatureforawhile

beforeplanting.

 Providingproperstoragecondition

 Soakingtheseedingrowthstimulatinghormonee.g.IndoleAceticAcid(IAA)

 Soakingtheseedsincoldwaterovernightorforsomedaystosoftentheseed

coat

 Cutttingoffthehardcoatoftheseedtomakeitpermeabletooxygen

FIELDPRACTICESUSEINGROWINGCROPS(THEAGRONOMICPRACTICES)

1.PLANTING:Thisreferstotheactualplacementofseedinthenurserybedorthe

actualgarden.

Note:Plantingmaterialsreferstoanyplant’spartthatisusedtoraiseacrope.g.seed

orvegetativepart.

Nurserybedreferstoasmallportionoflandpreparedforraisingseedlingbefore

transplanting,itsalwaysonemeterwidewithalengthofanyreasonabledegreewhile

aseedbedontheothersidereferstoapieceoflandvaryinginsizefromhundredor

eventhousandhectareswhichhasbeenpreparedandreadytoreceiveplanting

materialswheretheycangrowup.

Importanceofanurserybed.

 Manyseedlingscanberaisedinasmallarea.

 Makesiteasytocarryroutinemanagementpractices.

 Itprovidesthebestconditionsforgrowthe.g.finetilt.

 Smallseedscanbeplantedandraisedintoaformthatcangrowindependently.



21

DepartmentofAgriculture.StandardHighschoolZzanamaincampus

Preparedandcompiledby:Mr.GONZAGAOKUMUTel0759261276

 Excessseedlingscanbesoldbythefarmersforincome.

Factorstoconsiderwhenselectingsitefornurserybed.

Watersource:Itshouldbenearpermanentwatersourcetofacilitatewatering,

seedlingsrequiresalotofwateratearlystageofgrowth.

Typeofsoil:Thesoilshouldbedeep,fertileandwelldrained.

Topography:Sitesfornurserybedshouldbegentlesloppingtoavoidsoilerosionand

flooding.

Security:thesiteshouldbewellprotectedfromwildanimals,birdsandthieves.

Distancefromhome:Sitefornurserybedshouldbenearhomesteadsinceseedling

requiresintensivemanagementbythefarmer.

Pestanddiseases:Thesiteshouldbefreefrompestanddiseases.

METHODOFPLANTING:Therearebasicallytwomethodsofplantingcropsi.e.

broadcastingandrowplanting;

BroadcastingMethod:Thisreferstorandomspreadingofseedsasevenaspossibleat

theseedbedandthencoveredlightlywiththesoil.

Advantagesofbroadcastingmethod

 Themethodisfastandlargeareaiscoveredwithinrelativelyshorttime

 Itdoesnotrequirespecialskillsandtherefore,fewerlabourers.

 Itisaconvenientmethodsofplantingsmallseededcropse.g.Simsim,sorghum,

milletetc.

 Itcanbeusedtoobtainhigherplantpopulationinthefield.

 Itprovidesgoodgroundcoverquickly.

Disadvantagesofbroadcastingmethodofplanting

 Itisdifficulttoregulateoptimumplantpopulationsinceseesarescattered

uncontrollably.

 Itleadstoovercrowdingofcropplantinthefield.

 Itmakessubsequentmanagementofcropplantdifficulte.g.Weeding

 Itlimitstheuseofmachineinweeding,harvesting,pestanddiseasecontroletc.

 Itmayleadtowastageofseedsunnecessarily.



22

DepartmentofAgriculture.StandardHighschoolZzanamaincampus

Preparedandcompiledby:Mr.GONZAGAOKUMUTel0759261276

 Itmayalsoleadtocreationofemptygapsinthefield.

 Itisdifficulttoregulateplantingdepthwhichmayaffectsgerminationofseeds.

 Itpre-disposesseedstobirdsandsurfacerunoffduetoshallowplantinghence

reducingtotalplantpopulationperunitareaofland.

Row/LinePlanting:Thisreferstoplantingofcropseedsinline.Therearetwotypesof

rowplanting;

Hilldropping:Thisistheplantingofcropsatspecificdistancefromoneanotherand

specificquantityinaholeisestablishedandcoveredlightlywiththesoil.

Drilling:Thisiswhereseedsaredroppedcontinuouslyinshallowfurrowsmadeinline

andthencoveredlightlywiththesoil.

Advantagesofrow/lineplanting.

 Iteconomisesseedssincetheplantingmaterialscanberegulatedduring

planting.

 Italsoencouragesproperspacing.Thisgivesplantenoughspaceforgrowth.

 Itiseasytoregulateplantingdepthduringmakingofholesorplantingfurrows.

 Thesemethodsalsoensureuniformitygerminationofcropplantsdueto

regulatedplantingdepth.

 Easysubsequentmanagementofcropplantinthefielde.g.weeding,pestand

diseasecontrolharvestingsincetheeisnoovercrowding.

 Itpermitstheuseofmachineforplanting,weeding,pestanddiseasecontroletc

 Italsoavoidsovercrowdingofseedsinthefield.

 Themethodsalsopreventcreationofemptygapsinthefield.

2.Timelyplanting:Thisreferstoplantingofcropsattheonsetoftherainsothat

cropsgetenoughgrowthfactorsthroughoutthegrowingseason.Lateplantingoften

resultsintolowcropyield.

Advantagesoftimelyplanting.
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 Cropsbenefitsfromnitrogenflush(bircheffects).Bircheffectsreferstofirst

nitrogenreleasedduringdryseason.Thenitrogenwillgetlockedupinthesoil

informofammoniumcompoundanditisreleasedattheonsetofrain.

 Cropsgetenoughmoisturefromthesoilatcriticalstagesofgrowth.

 Itreducestheincidenceofpestanddiseaseattackoncropplantsespecially

thosethatcomesatlaterstageofgrowth.

 Cropsalsogetagoodstartagainstweedssinceweedscomeswhenplantshas

grown.

 Earlyplantedcropsattracthigherpricesleadingtoincreaseincomeofthe

farmer.

 Thefarmerscarryouthidfarmingoperationonprogrammeswithoutcongestion.

 Itpromotehighcropyield.

3.Timelyseedbedpreparation:Landshouldbeopenedatleasesixweeksbefore

planting.Thiswillgiveampletimesforweatheringtogivefinetilthforplanting.

4.Useofcorrectplantingdepth:Plantingdepthreferstohowdeeptheseedisplanted

belowthesoil.Plantingdepthisgreatlyinfluencedbythesizeoftheseedsandsoil

moisturecontent.

Advantages/Meritsofcorrectplantingdepth.

 Itenablestheseedstogetenoughwaterandoxygenforgermination.

 Itpreventsseesfromexhaustingalltheirfoodreserveduringgermination,.

 Itpromoteuniformgerminationanduniformgrowthofcropplantsinthefield,

thisencouragegoodharvest.

 Itencouragehighcropyieldduetogoodseedlingestablishment.Seedlings

emergesuccessfullyfromthesoil.

 Italsoprotectstheseesfromdryingduetotoomuchheat.

 Itpreventseedsfrombeingexposedtobirdsandotheranimalswhichdestroys

seeds

5.Properspacingofcrops:Cropspacingreferstoplantingofseeds/seedlingsata

specificdistancefromoneanotherandfromonelinetoanotherline.
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Advantagesofpropercropspacing.

 Itpromotehighcropyieldduetomaximumplantpopulationperunitareaof

land.

 Itreducesovercrowdingandcompetitionfornutrientsandlightinthefield.

 Itsuppressesweedsbyreducingthespacethatwouldhaveotherwisebeenleft

forthemtogrow.

 Itpromotessubsequentmanagementofcropplantse.g.weeding,mulching,

pestanddiseasecontrolsincethefarmcanmoveroundthefieldwithout

congestion.

 Plantsgetenoughoxygen,sunlightandnutrientsformaximumgrowth.

 Itcontrolpestanddiseasebyopeningenoughspaceforoxygensandlight

penetratione.g.closerspacingcontrolgroundnutrosettecausedbyAphids.

 Itencouragesmechanization.

Factorsthatdeterminesspacingofcrops.

Growthhabitofthecrop:Cropsthatspreadwidelyi.e.cropswithlateralgrowthhabit

requireswiderspacingthancropswitherect/uprightgrowthhabit.

Plantingmethod:Broadcastingmethodofplantingnecessitatesclosespacingunlike

rowplatingwithwiderspacing.

Amountofmoisture/rainfall:Closespacingispossibleforareaswithhighmoisture

contentthancropsgrowninaridareaswhererainfallisinadequate.

Levelofsoilfertility:Closespacingisrecommendedinaveryfertilesoilthanless

fertilesoils.

Purposeforwhichthecropsisgrowne.g.beanplantsgrownforgreenmanure

preparationiscloselyspacedthanthatforcommercialpurpose.

Necessitytousemachinesforweeding,pestanddiseasecontrol.Thiswillencourage

widerspacingtoleaveenoughspaceformachinestomove.

Croppingsystemtobeused.Mixedstandcropsrequirescloserspacingthancrops

plantedinasinglestand.

Diseasecontrolmeasure:e.g.closespacingisusedinG.nuttocontrolG.nutresetting.

6.Seedselectionanddressing:Seedselectionreferstochoosingbestqualityseedto

beplantedsothattheyareabletogrowintomaturecropsandgivehighyieldwhile
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seeddressingisthecoating/mixingofseedswithsuitablestrainofchemicalsand

pesticidetopreventattackanddamagebystoragepest.

7.Useofrecommendedseedrate:Aseedratereferstothequantityofseedsrequired

perunitareaofland.Therearebasicallythreetypeofseedrateonafarm;

Highseedrate

Lowseedrate

Optimumseedrate.

Highseedrate:Thisiswhenafarmerplantmoreseedinanareathanthatwhichis

recommended.Itnormallyleadsto;

 Overcrowdingofcropplants

 Reducedcropyieldduetocompetition

 Makesmanagementofcropdifficulte.g.weeding

 Reducedincomeduetopoorquality.

Lowseedrate:Thisisasituationwherefamersplantfewseedsinagivenareas.It

normallyresultsintolowcropyieldpergivenareabutitincreaseindividualyieldof

cropplantsduetomaximumuseofnutrientsforthecropplants.

Optimumseedrate:Thisiswhenafarmerusestherecommendedquantityofseedsin

agivenarea.Optimumseedratepromotes;

Highyieldsofcrops

Easymanagementofcrop

Highincomeduetohighqualityyieldsfromcropplant.

Note:Aseedrateismostlydeterminedbythegrowthhabitofthedropplantsandthe

qualityoftheseedsused.

8.Gapfilling:Thisisthefillingofemptyspaceswhereseeddidnotgerminateor

whereseedlingdriedupaftertransplantinginthefieldtoensureoptimumplant

population..It’sdonebyreplantingfreshseeds/seedlinginthegap.

Gapfillinghasadvantagesofregulatingplantpopulationandfillingemptyspacesto

avoidwastageofland.

9.Thinning:Thisistheremovalofexcessseedlingsusuallyweakonesfromtheplantingholes
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somedaysaftergerminationtoleavecorrectspacing.Examplesofplantthatcanbethinnedare

maize,cottonetc.

10.Prickingout:Thisistheremovalofexcessseedlingsfromthecrowdedareainthe

nurserybed.

11.Prunung:Thisistheremovalofplant’spartswhicharelessproductiveor

unproductivealltogethere.g.injuredordiseasedbranchesofcropplants.

Advantagesofpruning.

 Itfacilitateseasymanagementofcropplantse.g.spraying,weedingetc.

 Itgivestheplantpropershapeandtocontrolitsgrowth.

 Tocontrolpestanddiseasebyinterferingwiththecoolmicroclimatewhich

favourstheirsurviaval.egantestiaburgsincoffee?

 Italsoencourageshealthygrowthofcropplantsbyopeningspaceforair

circulationandlightentryforphotosynthesis.

 Iteconomisesontheuseofchemicalsbyreducingthesurfaceareatobe

coveredwithchemicalsduringspraying.

 Tocontroloverbearingoffruitse.g.inmangoesandtomatoes.

 Itgivesaconvenientheightforworkersforeasyharvesting.

 Toimproveonthelongevityofcrop’sproductivelifemakingtheplantto

produceregularlyandyearly.egincoffee.

12.Staking:Thisreferstotheprocessofsupportingweakstemmedplantsabovethe

groundtoaccesssunlightforgrowth.E.g.inpassionfruit,tomatoesetc.

Advantagesofstaking

 Itexposesplantstogetenoughsunlightformaximumyield.

 Itimprovesonthequalityofthefruitsbyremovingthemfromcontactwiththe

ground.

 Itreducestheincidenceofpestanddiseaseexistingwithinthesoilespecially

fungaldisease.

 Itfacilitateseasymanagementofcropplantse.g.weeding,spraying.

 Italsopromotesfreeaircirculationbetweentheplants.
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 Thequalityoffruitsismaintainedsincetheyarenottrampledonbythefarmers.

13.Earthingup:Thisisthedrawingofenoughsoilaroundthebaseofshallowrooted

crops.Earthingupiscommonincabbage,eggplants,onionetc.Itsacommonpractice

duringweeding.

Advantagesofearthingup.

 Itpreventslodgingofcropplants.

 Itfacilitatesgrowthofproprootsespeciallyincerealsthatsupporttheplants.

 Thesoilheapedpreventstherootsfrombeingdamagedduringweeding.

 Itenabletheplanttowithstanderosionincaseofrunoff.

 Italsocreatessuitableconditionforbulbformationinonion.

14.Pestanddiseasecontrol:Pestanddiseaseshouldbeeffectivelycontrolledas

theylowerthequalitiesofcropinthefield.

15.Applicationofmanuretoenrichonsoilnutrientsforbetteryield.

16.Irrrigation:Thisistheartificialapplicationofwaterfromareliablesourcetoadry

land.It’sdonetomaintainadequatemoistureinthesoilforbettercropyield.

17.Drainage:Thisisdonetoremoveexcesswaterfromthesoilsoastocreate

suitableforcropgrowth.

18.Mulching:Thisisthecoveringofsoilsurfaceusingmulchestopreventitfrom

excessiveevaporation,controlweedgrowthandsoilerosionwhichlowerscropyield.

19.Timelyweedingofcropplantstominimizeoncompletionfornutrientswiththe

cropplants.

20.Timelyharvesting:Harvestingreferstoremovalofmaturedplant’spartsfromthe

parentplants.Itstheclimaxofcrop’sproductivelifeinthefield.Cropsshouldbe

harvestedintimetoreducecroplossescausedbyinsectspests,birds,thieves,

rodents,shatteringandgerminationofseedsfromthegarden.

Theplantisconsideredmaturedwhenthereproductivepartshasaccumulated

maximumdrymatterorchangeincolourespeciallyforfruits.

Effectsoftooearlyharvest.

 Itleadstoinadequatedryingofproduceduetohighmoisturecontent.

 Seedsharvestedprematurelyhavepoorqualityietheseedsaredeformed.
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 Itleadstoreducedseedviabilityeitherduetoimmatureembryoor

accumulationoffoodreserveonthestem.

 Itpre-disposescroptopestattackduetosofttesta.

 It’sdifficulttoprocessplantproduceespeciallythreshing.

Effectsofdelayedharvest.

Losesofproduceduetosplittingofpods,rottingoffruitsandvegetable.

Itencouragesbuildupofpestanddiseases.

21.Dryingofcrops:Thispracticeiscarriedoutespeciallyongraintoobtainthe

correctmoisturecontentforstorage.

Reasonsfordryingofcropproduce.

 Itpreventsproducefromrottinganddecaycausedbyfungi.

 Toreduceinsectdamage.

 Topreventgrowthoncropplants.

 Tomaintainseedviabilityandquality.

 Toreducebulkinessofcropsforeasytransportation.

 Topreventgerminationofseesinstore.

 Toalloweasyprocessingofcropproduceintootherformse.g.maizegrainto

maizeflour.

 Toprolongthestorageperiodforcropproduce.

22.Properstorage:Thispreventsspoilageofseedscausedbystoragepestanditalso

makeproduceavailableforfutureuse.

Characteristicsofagoodcropstore.

 Thestoremustbeofgoodconstructionandrainproof.

 Thestoremustalwaysbecleasn,aeratedanddry.

 Itshouldbeverminproof.

 Itshouldbesecurelylocatedtopreventthieves.

 Itshouldbetreatedagainstpestanddiseases.
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 Thestoremustberaisedoffabovetheground50cmtopreventdampness

causedbycapillarity.

 Itshouldnothaveanycracksonthesurfaceorfromthewall.Thisattractspest.

 Itshouldbethoroughlysmearedbeforenewcropproducearebroughtin.

Measuresthatcanminimizecroplossesduringstorage.

 Properdryingofproducetoapproximatemoisturecontent.

 Properventilationofthestoretoallowfreeaircirculationandtoprevent

accumulationofheat.

 Carryoutseeddressingbeforeorduringstorageusingsuitablechemicalsto

controlpests.

 Regularcheckingofstoresshouldbedoneandavoidmixingoldproducewith

newones.

 Sealoffallthecrackswithmotors/cowdungtodestroybreedinggroundfor

pestthatdestroycrops.

 Cleanthestoreproperlybeforeintroducingnewcropproducein.

 Raisethestoreabovethegroundtoavoiddampness.

23.Processing:Thisisthetransformationofrawmaterialsintofinalutilizable

products.Itincludesactivitieslikethreshing,winnowing,sorting,gradingand

packagingthecropproducts.

Reasonsforprocessing.

 Toreducebulkinessandmaketransportationeasier.

 Toreducewastageduetospoilage.

 Itaddsvaluestocropproducebyimprovingitsquality.

 Itconvertsproductsintoaformthatcanbeusedeasilye.g.maizeflourfrom

maizegrain,.

 Itprolongsthelifespanofcropproducemakingitavailableforlongtimee.g.

milk.
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CROPPROTECTION

WEEDANDWEEDCONTROL

Aweedisaplantgrowingwhereitisnotwantedi.e.aplantwhichisoutofplaceand

isincompetitionwiththecropplante.g.abeanplantgrowinginastandofmaizeis

consideredasaweedbecauseitwasnotplantedthere.

Economicimportanceofweedsincropproduction/Effectsofweeds.

Theeconomiceffectsrefertobothpositiveandnegativeaspectsofweedsin

agricultureproduction.

Positiveeffectsofweeds.

 Theyprovideorganicmatterandmineralnutrientstotheplantwhenrotten.

 Theycareusedasroofingmaterialsinruralarease.g.Speargrassandthatch

grass.

 Theyprovideagoodsurfacecoverwhichminimizeontherateofevaporation

andcontrolsoilerosion.

 Itisasourceoffoodforwildgame.

 Someareusedforhouseholdpurposee.g.forsweepingasbrooms.

 Somespeciesofweedsareusedasherbalmedicinee.g.blackjackwhichis

usedtodressfreshwound.

 Someareusedasvegetablesindifferentlocatione.g.pigweeds(Amaranthus

ssp)

 Theyalsohelpinnutrientrecyclingsincetheyaredeeprooted.

Negativeeffectsofweeds.

 Theycompetewithplantsfornutrients,space,lightandwater.

 Someweedsarepoisonoustomanandlivestocke.g.thornappleandlantana

camara

 Theyreducepalatabilityofpasturefortheanimalsleadingtopoorquality

productionbytheanimalsintermsofmilkandmeat.
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 Theycontaminatefarmproducereducingtheirqualitye.g.blackjackseedsin

cottonlint,whilecottonwhichtaintmilkincows.

 Theyincreasecostofproductionasfarmerstriestocontrolthemonafarm.

 Weedsharborpesti.e.someweedsactashidinggroundforpestwhichattacks

crops.

 Weedshighlyaffecttheformationanddistributionofrootsofcropplantunder

heavyinfestation.

 Theyreducescropyieldbydeprivingcropplantsoftheessentialnutrients.

 Theyalsoreducethemarketvalueofthecropplantsduetopoorquality.

 Theyincreasethefrequencyofsecondarycultivationandweedingwhichalso

increasesproductioncosttothefarmere.g.speargrass.

 Weedsalsoaffectcropharvestunderheavyinfestation.

 Theymakecultivationdifficultbystickingonthebladeoffarmimplements.

 Theyareallelopathici.e.theyproducepoisonoussubstancewhichaffects

germinationandgrowthofcropplants.E.g.striga.

Factors/characteristics/adaptationsofweedswhichmakethemmoresuccessful

thancropplantinthefield.

 Weedshaveextensiverootsystemwhichenablesthemtodrawnutrientsfrom

deepersoillayersthancrop.

 Theyaretoleranttoharshconditionehdrought.

 Weedsareadaptedtogrowinalltypesofsoilandcansurviveeasilyonfew

nutrientse.g.speargrass.

 Someweedseedcangerminateeveniftheyareimmaturemakingthem

outcompetecropsinnumbers.

 Weedsareprolifici.e.theyproduceverymanyseedswhichincreasetheir

chancesofmultiplication.

 Theyhaveaggressivegrowthhabiti.e.theygrowfasterthancropplantse.g.

blackjack,pigweed.

 Weedsarelessaffectedbypestanddiseasethancrops.

 Theyhavehighreproductivecapacitye.g.theyhavemanyperenatingorgansfor
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reproductionsuchasstolonforcouchgrass,rhizomeforspeargrass.

 Theyhavespreadinggrowthhabiti.e.theyformmanybrancheswhichcovers

thecropplants.

 Theyareunpalatabletotheanimalsmakingthemtocontinuegrowingascrop

plantsaredestroyeddownbyanimals.

 Theyhavevariousdispersalmechanismswhichincreasetheirchancesof

colonizingnewplacesinthefield.

 Someweedsareallolopathici.e.theyproducepoisonoussubstancewhich

makesithardfortheplantgrowingaroundthemtogrow.Weedshavelong

dormancyperiodsi.e.theycanremaindormantinthesoilforlongwithout

dyeing.

 Someweedshaveprotectivestructureswhichpreventthemfrombeing

destroyedbyanimalse.g.thornapple,doublethorn.

Classificationofweeds

Theweedsaremainlyclassifiedinto2waysi.e.

 Accordingtothelifecycle.

 Accordingtothemorphology

Accordingtothelifecycle

Inthisclassification,weedsareclassifiedaccordingtothelengthoftheirlifecyclei.e.

thetimetheytaketogrow,matureanddie.

Underthisclassification,thefollowinggroupsofweedsexist;

Annualweeds;Theseweedscompletetheirlifecyclewithinayearorlesse.g.black

jack,goatweed,pigweedetc.

Characteristicsofannualweeds

 Theycompletetheirlifecycleinoneyear

 Reproducesonlybymeanofseeds

 Producesabundantnumberofseeds
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 Theybecomedifficulttoremoveifleftinanareaforlong

Bi-Annualweeds;thesecompletetheirlifecycleinmorethanoneyearbutnotmore

than2years.Inthefirstyear,itmayexhibitvegetativegrowthandflowersandproduce

seedsinthesecondyear.

Characteristicsofbi-annualweeds

 Theycompletetheirlifecycleintwoyearstime.

 Theyproducevegetativegrowthinthefirstyearandproduceseedsinthe

secondyearthendie.

 Theyreproducefromseedsonly.

Perennialweeds;theycompletetheirlifecycleinmorethantwoyears.E.g.coach

grass,tickberry,oxalis.Perennialareoftenverydifficulttocontrolbecausethey

possesperenatingorganse.g.rhizomes,bulbs,cornsetc.Perennialweedsreproduce

frombothseedsandvegetativeparts.

Accordingtomorphology;Classificationunderthisoneisbasedonthestructureof

theweedplants.Itcanbeclassifiedas

Sedges;Theseareweedswhichgrowsmostlyinwaterloggedareaswherewater

standmostofthetime,thisgrouphasatriangularsteme.g.Cyprusrotundas,nut

grassetc.

Woodweeds;theyhavestrongwoodystemsandtheyaremainlycontrolled

mechanicallybyuprootinge.g.Sodomapple,Lantanacamaraetc.

Herbaceousweeds;Thesearetheweedswiththickwaterfilledsucculentstemse.g.

waterhyacinth,wanderingJew,pigweeds,

Grassweedse.g.Spear,star,couchgrass.Theyhaveweakstemandlongnarrow

leaves.

Accordingtobotanicalnature
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Group Commonname Botanical

name

Lifespan Propagation

mode

Grass

Herbaceous

Wildfinger

millet

Speargrass

Lovegrass

Stargrass

Couchgrass

Nutgrass

Pigweed

Wandringjew

Blackjack

Oxalis

Goatweed

Thornapple

Sodomapple

Milkweed

Doublethorn

Macdonald’s

eye/Gallant

soldier

Eleusineindica

Imperetta

cylindri

Siteria

verticilatta

Cynodon

dactylon

Digitaria

scalarum

Cyperus

rotundus

Amaranthus

ssp

Commelina

bengh

Bidenpilosa

Oxalislatifolia

Ageratum

conyzoi

Datura

stramoniu

Solanum

incanum

Euphorbia

heteropylla

Oxygonum

sinuatum

Galinsoga

paviflora

Annual

Perennial

Annual

Perennial

Perennial

Perennial

Annual

Perennial

Annual

Perennial

Annual

Annual

Perennial

Annual

Biannual

annual

Seed

Rhizome

Seed

Stolon

Rhizome

Seed

Seed

splits

Seed

Seed

Seed

Seed

Seed

Seed

Seed

seed
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Methodsofcontrollingweeds

Thesearenumberofmethodsusedtocontrolweedsbyfarmersandtheseinclude:

 Culturalmethod.

 Mechanicalorphysicalmethod.

 Biologicalmethod.

 Chemicalmethod.

 Legislativemethod.

 Integratedweedcontrol.

Theuseofanyoftheabovemethodskeepsonvaryingfromoneplacetoanother

dependingon;thetypeofweed,thetypeofplantgrown,theeconomicstatusofthe

farmerandenvironmentalconditions.

Culturalmethods:Thisaimstogivethecropthebestconditionswhichwillfavourits

growthsothatitcanoutcompeteweeds.Theseinclude;

Croprotation:thishelpstodestroythelifecycleofweedsthattendtofollowparticular

cropse.g.strigasppincereals.

Properspacing:Wellspacedplantsgiveagoodgroundcoverquicklywiththeirleaves;

thisenablesthecroptosmothertheweedsatanearlystagewhentheweedsarestill

weakandnotyetestablished.

Timelyplanting:enablesthecropstoestablishandgrowearlybeforetheweedsreach

theircompetitivestage.

Mulching:thishelpstosuppressweedgrowth,deprivesweedsoffsunlightmaking

themtodie

Flooding;Thiskillnonwaterlovingweedsespeciallymakingthemtodieof

suffocation.Thisisusedincropslikepaddyriceplantation.

Handpulling:weedsareuprootedtogetherwiththeirrootsandarelefttodieanddry.

Trapcropping:thisallowsweedstogrowonahostplantwhichisthenploughedinto

thesoilwhentheweedsarestillgreenbeforeproducingseeds.

Controlledgrazing:thisreducesovergrazingandensuresthatdesirablepasturesare
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notoutcompetedbyweeds.

Covercropping:cropswithdensefoliageareplantedtoshadethegroundand

smootherweeds.

Intercropping:Thisreducesspaceandlightavailablefortheweedstogrow.

Advantagesofculturalmethodsofweedcontrol

 Thereisnodangerofenvironmentalpollution.

 Thereisnodangerofpoisoningtoplantsandanimals.

 Itrequireslittleornotechnicalknowledgecomparedtochemicalcontrol.

 Itscheapermethodcomparedtoothermethods.

Mechanical/physicalmethod

Thismethodinvolvesphysicaldestructionofthegrowingweeds.

Themainaimofthismethodistoencouragethegerminationofasmanyweedseeds

aspossiblesothattheyaredestroyedattender/youngstage.

Itisveryeffectiveforcontrollingannualweedsbutforthecaseofperennialweeds,

theymustbeweededperiodicallybecausetheycontinuetogrownewshootsfrom

theirperenatingorgans.

Themethodsusedinmechanicalweedcontrolincludethefollowing;

Handpulling/uprootingofindividualweedstoexposetheirrootssothatthey

eventuallydie.

Handhoeingusinggardentoolslikehandhoe,forkedhoe.

Mechanicalcultivation/tillage.Usingox-drawnimplementsortractordrawn

implementse.g.ox-plough,discploughetc.

Slashing/mowing:Thisisdoneusingcutlasses/slashes/mowerstodestroythe

weeds.Itismoreeffectiveincontrollingtallandsoftweedsthancreepingweeds.

Advantagesofmechanicalmethod

 Itdoesnotpollutestheenvironment

 Requireslittleskills

 Nontoxictocropplants
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 Itischeapinthelongrunastoolsareusedforlong

 Themethodisquickespeciallywhenmachinesareused

Disadvantagesofmechanicalmethod

 Itdestroyssoilstructure.

 Itmaycausesoilerosion

 Itislaborious

 Cropsmaybedamagedintheprocessofweeding

 Itisslowespeciallywhenhandtoolisused.

Biologicalcontrol

Thisinvolvestheuseofenemiestocontrolweeds.Thesenaturalenemiesare

commonlyanimalsthatfeedonweeds.Otherlivingorganismsalsocanbeused.

Examples

UseofrabbitstocontroltheMacdonald’seyeinbananaplantations.

Controlofwaterhyacinthusingbeetles

ControlofLantanacamarabyLantanaburgsandgoats

Advantagesofbiologicalmethod

Doesnotpollutetheenvironment

Doesnotaffectthesoilstructure

Itischeaponcethebiologicalagenthasbeenidentified

Disadvantagesofbiologicalmethod
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Thebiologicalagentofweedcontrolmaylaterbecomeapestespeciallywhenthe

weediseatenup.

Itrequiresalotofresearchinestablishingthebiologicalagenthencemakingit

tiresome.

Itdoesnotdestroytheundergroundpartsofweed.

Ittakesalongtimefortheweedtobeeatenupfromthegardenthusbecoming

expensive.

Chemicalmethod

Thismethodinvolvestheuseofpoisonoussubstancetocontrolweeds.Thechemical

usetocontrolweedsiscalledherbicide.

Classificationofherbicide.

Therearetwowaysofclassifyingherbicide

(a)Classificationbasedontimeofapplication

Pre-plantingherbicide/soilsterilantherbicide:Theseareherbicidethatareapplied

intoapreparedseedbedbeforeplantingcropse.g.bromacil

Pre-emergenceherbicide:Theseareherbicidethatareappliedafterplantingofseeds

butbeforegerminatione.g.simazine,atrazine.

Post-emergenceherbicide:theseareherbicideappliedafterthecrophasemergedor

germinated.Theyatelargelyusedtosuppressthegrowthofweedswithoutkillingor

affectingthegrowthofcropplantsinthearea.

(b)Classificationbasedonthebasisofaction.

Contactnonselectiveherbicide:Theseareherbicideswhichkillsanycropswithwhich

theycomeincontactwithe.g.paraquat(gramaxone),Glyphosphate,diquat

Translocated/systemicherbicide:theseareherbicidewhichkilltheentireplantevenif

theycomeincontactwithonlytheleaves.Theyareabsorbedthroughtheleaves/stem

andtransportedthroughplantsystemslowlytherebykillinganddamagingplant

cells.eg2,4-D,2,4,5-T,Touchdownglyphosphate,Glufosinate.

Selectiveherbicide:Theseareherbicidesthatkillaparticularplantonlye.g.thereare

thosethataremeanttokillbroadleavedweedswithoutaffectingnarrowleavedweeds

e.g.simazine,2,4-D,MCPA,MCPP.

Factorsthatinfluenceselectivityofherbicide
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Selectivityistheabilityoftheherbicidetokillcertainplantsandleaveothers

unaffected.

Thedegreeofwetting;theleavesoftheplantshouldbethoroughlywettede.g.broad

leavedweedshaslargesurfacetobeattractedwithchemicals.

Structureoftheplant;someplanthavenaturalprotectione.g.waxycuticlesandtough

scaleleaveswhichpreventpenetrationofherbicide.

Resistanceoftheweedstoherbicide:Someweedshaveinbuiltphysiological

resistanceandcandetoxifytheherbicidemakingitharmless.

Timeofapplicatione.g.postemergenceherbicidewhenappliedbeforeemergenceof

thecropselectivitywillnotbeachieved.

Advantagesofusingchemicalmethod/herbicide

 Itcanbeusedingoodtimebeforecompetitionsetine.g.preemergence

herbicide.

 Itlowersthecostofproductiononthefarmsineonlyonepersonisemployed.

 Themethodisfast

 Itdoesnotdestroysoilstructure

 Thereisnorootdamage

 Wherethecropmorphologydoesnotencouragemechanicalweedinglikein

sugarcane,chemicalmethodisused.

 Wherethetopographyofthelanddoesnotfavormechanicalweeding,chemical

methodisused.

 Itisusedtocontrolperennialweedswhicharedifficulttocontrolmechanically.

 Itisusedtocontrolwedsonalargescale.

 Itischeaperthanusinghandlaborinthelongrun.

Disadvantagesofchemicalmethodofweedcontrol.

 Itisexpensivesineitinvolvebuyingofchemical,

 Theuseofchemicalrequiresspecializedskillswhichmostfarmerslacks.

 Itisdifficulttogetchemicalforuse.

 Chemicalispoisonoustohumanbeingandfarmanimals.
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 Ifnotusedcarefully,chemicalcandestroycrops.

 Itpollutesair,waterandsoil.

 Itcausesunemploymentsincelesspeopleareemployedintheuseofherbicide

onthefarm.

 Someherbicidehaslongresidualeffectsinthesoilandmaycausetocrops

growninthenextiseason.

Factorsthatinfluencethechoiceofherbicide.

 Theprevalentweedspecies.

 TheclimateoftheareaI.e.rainfallcondition,windetc.

 Thesoiltypei.e.somesoilkeepsherbicideforlongwhileothersdoesnot.

 Thetypeofcropsinwhichweedsaretobecontrolled.

 Thestageofwedgrowth.

 Thestageofcropgrowth.

 Thecostoftheapplication.

Factorsthatinfluenceeffectivenessofherbicide

 Applicationofherbicideinwetweather/rainyconditionsincetheherbicidewill;

bewashedaway.

 Lateapplicationofherbicide,herbicideshouldbeappliedatthecorrectstageof

weedgrowth.Olderweedstendtoresistherbicideandtheyneedhighdosage.

 Poorformulationandmixingofherbicidewhichalterstheconcentrationof

chemicals,thismakeherbicidelesseffective.

 Useofchemicalonthecropnotintendedfor.

 Sprayinginwindyweatherwhichmakechemicaltogetdriftedoutofthe

intendedplace.
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 Useofexpiredherbicide.

SAFETYPRECAUTIONSWHENHANDLINGHERBICIDE/CHEMICALS

 Theusershouldthemanufacturesinstructionbeforemixingandsprayingthe

chemical.

 Theusershouldnoteat/smokewhensprayingherbicide.

 Avoidinhaling(breathingin)theherbicidesinceitispoisonoustohumanbeing.

 Theoperatorshouldwearprotectiveclotheslikegumboots,gloves,overall,

mask,capetcwhenusingchemical

 Avoidsprayinginwindyconditiontominimizedriftofchemicaltounintended

placesandalwayssprayfollowingwinddirection.

 Disposeoffemptycontainerafteruseeitherbyburyingthemundergroundor

byburning.

 Washyourselfthoroughlyaftersprayingthechemical.

 Theoperatorsthoroughlywashthesprayingequipmentafterspraying,notinor

aroundthecompoundandwatersource.

 Oneshouldnotspraywhenitisabouttorainorimmediatelyaftertherainto

avoiddilutionofchemical.

 Donotkeeptheherbicideinunlabelledcontainertoavoidbeingmistakenfor

waterorotherdrinks.

 Seekmedicalattentionincaseyoueelunwellaftersprayingtheherbicide.

 Incasetheherbicideentersyoureyeduringspraying,flushitimmediatelyusing

cleanwaterandsoap.

 Animalshouldnotbeallowedtopassthroughthesprayedareaastheywill

causedriftofchemical.

 Allchemicalsshouldbekeptinasafeplaceoutofreachofchildreni.e.ina

lockedroom.

 Donotunblocktheblockednozzlesusingyourmouthincaseitgetblocked.
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CROPPEST.

Pestsarelivingorganismsthatdestroyscropintermsofqualityandquantity.

Economicimportanceofpests.

 Theyreducethemarketvalueofcropplantsintermsofquality.

 Itincreasescostofproductiononthefarmerspestarebeingcontrolled.

 CroppestresultintolowproductionwhichaffectNationalincomeofthecountry.

 Pestdamagemayresultintofoodshortage(famine)forbothpeopleand

animals.Thismayleadtomigration,deathandbuyingoffood.

 Useofchemicalstocontrolpestinterfereswiththeenvironment.

 Somepestsareeatenasfood.

Effects/damagesofpestsinagriculturalproduction.

 Pestsucksplantjuiceandintroducespathogenslikevirus.

 Pestalsolowersthequalityofcropproducee.g.maizeweevilonmaizegrain.

 Somepestsliketermiteattackplantrootsleadingtototaldeathofthewhole

plant.

 Storagepestreducesviabilityofseede.g.beanbruchidsbyeatingupthe

albumen.

 Somepestsfeedontheplantleavesreducingontherateofphotosynthesise.g.

armywormsandlocusts.

 Somepestweakenssacsinstoreresultingintospillingofstoredproducee.g.

rats

 Pestmakestunnelsinsidethestemwhichinterfereswithtranslocationwithin

theplant.

 Theyeatupflowerswhichreduceontherateofreproductionofcropplants.

 Pestalsocreatewoundonthecropplantswhichactasanentrypointfor

pathogens.

 Pestalsofeedontheplantsapcontainingmineralsleadingtomineral

deficiency.

 Pestsalsolowerthequalityofcropplantsdirectlybydefecatingonstored
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produce,layingeggsinproduceetc.

 Pestalsointroducestoxicsalivaintotheplanttissueswhichinterfereswith

growthe.g.nematodesfeedonleaveleadingtogallformation.

 Theycausehoneydewaroundthewoundedpartofcropplant.Thisattracts

fliesthatbringinpathogenstocrop.

 Theyalsodepletetheleavesofcropplant(defoliation)

 Pestalsointroducetoxinintothecropplantsmakingtheminediblee.g.

aflatoxiningroundnutscausedbyfungus(Aspergillusspecies).

 Insectpestalsosuckplantjuicefromthegrowingpointcausingwiltingofthe

plantshencedeath.

 Pestalsoincreasescostsofproductiononthefarmasfarmerstriestocontrol

them.

Classificationofpest.

Accordingtotheplantpartstheyaffect

Rootpestse.g.termites,rodents,nematodes

Leafeatere.g.Locusts,grasshoppers,caterpillars.

Stemborere.g.Maizestalkborerandsugarcanestalkborer

Accordingtowheretheyattackcrops

Fieldpests:Attackplantswhentheyarestillinthefield/gardene.g.rats,birds,

termites,monkeys,coffeeleafminers.
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Storagepests:Attacktheproduceinstorese.g.Maizeweevil,beanbruchid,redflour

beetle.

Accordingtothenumberofplantspeciestheyattack

Monophagouspests:Thesefeedononlyonecrope.g.bananaweevil.

Oliphagouspests:Feedsonfewspeciesofplantsthatarenormallyofthesamefamily

e.g.stalkboresthatfeedoncereal,bollwormswhichfeedonvegetables.

Polyphagouspests:Thesefeedsonmanyspeciesofplantsandareverydifficultto

controle.g.Americanbollwormswhichattackmaize,cotton,bean,tomatoes,sorghum

etc

Accordingtostageofcropattacked.

Seedlingpestse.g.cutwormswhichattacksallcerealsatyoungstage.

Targetpests:Theseattackcropsatallstagesofgrowthe.g.maizestalkborerand

sugarcanestalkborer.

Accordinglevelsofpestdamage

Majorpestswhichcausesignificantdamagee.g.locusts

Minorpestswhichcauselittledamageswhicharenotalwaysrecognizede.g.

butterflies.

Accordingtothemodeoffeeding(mouthpart)

Bitingandchewingpests:Thesearepestswithstrongmandiblesforbitingand

chewingofplantparts.Theymostlyeattheleaves,rootsandfruits.

Examplesofbitingandchewingpestsaremonkey,termites,rodents,larvastageof

butterfly(caterpillars

Damagescausedbybitingandchewingpest.

 Theycausephysicalinjurytothestem,rootsandleavesofcropplants.

 Theyexposeplantcellswhichmakepathogenstoenterintotheplanttissues.

 Theyeatleavesofplantsreducingontherateofphotosynthesis.

 Theycauserottingtostemandtubersaftercreatingwound.

 Theyreducescropyield.

Piercingandsuckingpests:Thesearepestswithsharpstylets/proboscisthatthey
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usetopierceplanttissuesandsuckplantsap.Examplesincludethefollowing;

Cottonstainer,aphids,butterflies,mealybugs,cottonleafhoppers,thripsetc

Damagescausedbysuckingandpiercingpests.

 Theyarevectorfordiseasecausingorganisme.g.virus.

 Theyintroducetoxicsalivaintotheplanttissueswhichinterferewithplant

growthe.g.abnormalswelling(gall)incoffeeleavescausedbyantestiabug.

Reasonswhyinsectsarethemajorsuccessfulpests/Reasonswhymostpestare

insects.

 Theyhavehighrateofreproductiontoensuresurvival.

 Theyhaveshortlifecyclesandsoincreaseinnumbersveryfast.

 Presenceofcuticlesthatpreventswaterlossandprotectinsectsagainst

chemical.

 Theyaresmallinsizeandthereforenoteasilydetectedbypredators.

 Theyhavedefensivemechanismse.g.stings,spinesandtheypungent

chemicalsagainstpredators.

 Someinsectscancamouflagetohidefrompredators.

 Theyareadverselydistributedenvironmentgivingthemadvantagetosurvive

continuously.

 Theyareabletomoveveryfastfrompredationhenceescapingfromattack.

 Somepestsareoviparousi.e.producestheiryoungonesalivee.g.Aphids.

 Theagrosystemadoptedbyfarmersincreasetheirchancesofsurvival.

 Minimumtillagepromotesthebuildupofpestsonthefarm.

 Theyhavetheabilitytotransformintodormantstagewhenthereisfood

shortage,exteremeclimaticconditionetc.

 Insectsarewelladaptedsincetheyhavestayedonearthforlong.

 Theylittlefoodrequirementsandtheyfeedsonwiderangeofmaterials.

 Theyaresmallinsizeandcanfitpreciselyinhabitathenceescapingpredation.
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 Theyhaveanexo-skeletonprotecttheinnerorgansagainstmechanical

damage.

 Insectssecreteuricacidwhichrequireslittlewaterforexcretionhence

preservingwaterintheirbody.

Termsusedinpestcontrol

Peststatus:anorganismgetsapeststatuswhenitcauseslossesincrops.

Economicinjurylevel:itisthepestpopulationthatcancauseeconomicdamage.

Economicinjurylevelisdeterminedbythefollowingfactors.

o Typeofpest:e.g.oneantesiabugcanaffectthewholeplant.

o Climaticconditions:duringthedryseason,thesweetpotatobutterflyismore

damagingthanthewetseason.

o Environmentalfactorsi.e.:presenceofnaturalenemiestothepest.

 Economicthreshold:itisthepestpopulationwherecontrolistobedoneto

reducelosses.

 Phytosanitarycontrol:thisinvolvesmethodsofcontrolthatensureuseof

materialsthatdonotcarrypests.

 Lethaldosage(LD50):theconcentrationofthepesticidethatkills50%ofthe

pestpopulatione.g.LD50istheconcentrationthatkills50%ofthereferred

organisms.

Factorsthatcontributetotheprevalence(increase)ofpestsinthetropics.

 Cropimprovementthathasmadecropsofbetterqualitywhichfavors

multiplicationofpests.

 Changeinfarmingsystems:theintroductionoflargesupplyoffoodtopests

hencefavoringtheirexistence.

 Declineinspeciesdiversity:eliminationofspeciesdiversitydisturbstheeco-

systemthroughbushburning,deforestationhenceincreasingpressureon

availablecropplants.

 Climaticchangethatleadstodestructionoftheecosystemandthehabitatsfor

theorganisms.

 Introductionofnewcropsthatcomealongwithnewcroppests.

 Increaseinuseofpesticides:thisleadstoincreaseinpesticideresistance.
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 Cropstorage,thisenablespeststohideforlonginthestoredcrops.Italso

concentratesthefoodsupplyinthedrygrainsandensuresaprolongedperiod

offoodavailability.

 Minimumtillagetechniques,thisenablespeststoformpopuraiuminthesoil.

Alsoinsecteggslaidinthesoilarenotexposedtodesiccationbythesun.

 Improvedtransporthasenabledimportationofinfestedcropsfromelsewhere

intoformerlycleanenvironment.

 Cyclicorperiodicoccurrences,cyclicclimaticchangessuchasElninodroughts

areoftenfollowedbypestoutbreaks.

Thefollowingfactorsareconsideredwhenassessingpestdamage/factorswhich

determinetheneedforpestcontrol.

 Partoftheplantattacked.Iftheplantisattackedonthemostvitalpart,thenthe

pestaffectsthecommercialyieldoftheplantandcontrolisneeded.

 Populationofthepest:ifthepestpopulationishigh,thencontrolisneeded.

 Feedinghabitsofthepest:bitingandchewingpestcausemajorlosses

becausetheydestroyimportantpointsoftheplantwhilesuckingpestscause

indirectlosses.

 Presenceorabsenceofpredators:mostpredatorseattheirpreyorweaken

themimmediatelythereforecontrolmaynotbeneeded.

 Effectofclimateonthepest.Climaticconditionslikehighhumidityfavoursthe

multiplicationofpestse.g.antensiabugsincoffee.

 Stageofdevelopmentofthepest.Certaininsectsaredestructiveatparticular

stagesinthelifecyclee.g.larvastageinbutterflies.

 Mobilityofthepest:mobilepestscancausealotofdamagethanlessmobile

peststhereforecontrolisneeded.

 Presenceofalternatehoststothepest:alternatehostevenwhenthemajor

cropisoutofseasonthereforecausinglimiteddamagethanlessmobilepests

thereforecausinglimiteddamagethecropthanthealternatepest.

 Plantresistance:plantsthathaveresistancetodamagebyparticularpestsare

affectedbythepest.
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Methodsofpestcontrol.

Culturalmethod

Mechanicalmethod

Biologicalmethod

Chemicalmethod

Legislativecontrol

Integratedpestmanagement

1.CULTURALMETHOD.

Thusistheeliminationofpestdamagebyemployingagriculturalpracticesnormally

usedinthegrowingofcropssuchthatitmakeenvironmentunsuitableforcontinuous

survivalofpests.Theyinclude;

Timelyplanting:Thisenablethecropstogrowvigorouslyandreachharvestingstage

earlybeforepestpopulationbuilduptopapointthatcausedamage.

Croprotation:Alternationofcropsinaplannedsequencehelpsinbreakingthe

lifecycleofpestandstarvingthemtodeathwhenthehostcropiseliminated.

Tillage:Tillageimproveonsoilconditionswhichenablepropergrowthofcropplants

againstpestattackaswellasexposingthelifecycleofpesttoharshenvironmental

conditions.

Useofrecommendedspacing:Thiscreateamicroclimatethatisdiscouragingfor

thesurvivalofpeste.g.closespacingcontrolantestiabugandAphidsincoffeeand

groundnutsrespectively.

Properspacingalsoallowsplanttohaveenoughgrowthfactorsforhenceproper

growththatresistpestattack.

Fieldhygiene:e.g.Rogueingwhichistheremovalanddestructionofaffectedplantby

burningorburyingthem,burningofcropresiduestokillpesthidinginthem

Flooding:Thisisacommonpracticeofcontrollingpestinricefield,itkillthepest

suffocation.
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Useofresistantvarietiesthatcanwithstandattackbypeste.g.hairystructurein

cottonandtheinbuiltphysiologicalresistanceinsomecrops.

Useoftrapcrops:Atrapcropisusedtoattractthepestfromreachingthemain

gardenwherethedesiredcropisgrowing.Palatablecropisplantedaroundthemain

gardentotrapthepestandit’slaterdestroyedbeforethepestcompletesitslifecycle.

Close/deadseason:Thisisaperiodduringwhichasusceptiblecroptocertainpestis

notplanted.Itcontrolsthepestbydenyingthemfoodhencestarvingtodeath.

Destructionofalternate:Someweedsactasalternatehostsofsomepestand

thereforeproperweedingiseffectiveinthecontrolofpestsincetheyprovide

alternativehidingplacesforpestwhichaffectcropplants.

Useofcleanplantingmaterialsfreefrompesttoavoidintroductionofpestinthefield

e.g.bananaweevils,sweetpotatoweevilsetc.

Properpruning:Thisremovesinfectedpartofplanttoavoidsecondaryinfection;it

alsodestroyshidinggroundforpesthencediscouragingtheirsurvival.

Timelyharvestingtoavoidcontaminationofcropsbythepestwhilestillinthefield

Advantagesofculturalpestcontrol.

 Themethodischeap

 Ithasnosideeffectsontheenvironment

 Itcanbeintegratedwithothermethodatthesametime

 It’seffectiveincontrollingpestbeforethepopulationbuildup.

Disadvantageofculturalpestcontrol.

 Itonlyreducespestpopulationbutdoesnotkillall.

 Thereisneedtousethemethodrepeatedlywhichdiscouragefarmers

2.MECHANICALMETHOD.

Thisinvolvetheuseofspecificphysical/mechanicalmeasurestocontrolpestdamage,

itincludethefollowing;

 Handpickinganddestructionofpest

 Useofsoundtoscareawaypests.

 Useoftrapstokillpests.
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 Useofmalesterilizationtechnique

3.BIOLOGICALMETHOD.

Thisinvolvestheuseofnaturalenemiesofpesttoreducepestdamge.Theenemies

canbepredators,parasiteetce.g.Useofcatstocontrolrats,Useofladybirdsto

controlAphids,waspstocontrolcaterpillarsetc

Advantagesofbiologicalpestcontrol.

 Itdoesnotaffecttheenvironment

 Nopestresistanttothepestcontrolmethods.

Disadvantageofbiologicalpestcontrol.

 Themethodisslow

 Itisdifficulttocompletelyeradicatepests.

 Alotofresearchisrequiredtoidentifybiologicalagentforaparticularpest.

 Thebiologicalagentmayturntobeapesttothecropifnotstudiedproperly.

Characteristicsofagoodbiologicalagent

 Itmustbehostspecific

 Itmusthaveahighsearchingability

 Itmustbeabletomultiplyfastertocheckonpestpopulation.

 Itmustbeadaptedtotheenvironment

 Itshouldattackthepestatthemostdamagingstage

 Thebiologicalagentshouldbeselectiveinnature.

4.CHEMICALMETHOD.

Thisisthereduction/preventionofpestdamagebyuseofchemicalcompoundtokill

pest.Thechemicalusetocontrolpestarecalledpesticides.

Classificationofpesticide

Accordingtomodeofaction
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Stomachpoisons:Thistargetthedigestivesystemanditentersafterbeingeatenby

thepeste.g.Dieldrinandlindane.

Contactpoisons:Thisgothroughtheskinafterdissolvingthecuticlese.g.Marathion,

andDDT

Fumigants:Thesearecarriedbyaircurrentandtheyenterthroughskinporesonthe

bodyofthepests

Accordingtotheorganismkilledbythepesticide

Insecticides;killinsects

Acaricides;killticks

Rodenticide;killrodents

Antibiotic;killbacteria

Fungicide;killfungi

Termsusedinchemicalpestcontrol.

Persistence:Thisreferstothelengthoftimethatthepesticidesremaininthe

environment(includingwithintheorganism)withoutbeingbrokendown.

Specificity:Thisreferstotherangeoforganismsthatthepesticidecanaffecte.g.DDT

isabroadspectrumpesticide.

Narrowspectrumpesticideonlyaffectsrestrictedrangeoforganisms.

Broadspectrumpesticidecanleadtopestresurgence.Pestresurgenceiscondition

wherebythepopulationofpestincreaseaftertreatmenttomorethanbeforethe

treatmentbecausethepesticidewouldhavekilledeventhenaturalenemiesofpests.

Tolerancelimit:Thisreferstothequantityofchemicalresiduesthatidace[tedto

remainintheproductthatistobeusedasfood.

Pre-harvestperiod:Thisistheperiodthatmustelapseafterapplyingachemical

beforeharvestingtoallowtheplantbreakdownthechemicaltoalevelbelowthe

tolerancelimit.

Lethaltime(LT):Thisreferstothelengthoftimethatisneededtokillagivennumber

ofpeste.g.LT50referstothetimeneededtokill50%ofthetotalpestpopulation.

Lethaldosage(LD50):Thisistheconcentrationofpesticidethatkills50%ofthepest

[populatione.g.LD50istheconcentrationthatkill50%ofthereferredorganism.LT

figuredeterminesthestrengthofthechemicals.
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Factorsthataffectefficiencyofpesticide.

Concentrationofpesticide:Pesticideshouldbeofrightconcentrationtogivetheright

strengthinkillingthetargetpest.

Timeofapplication:Itshouldbeappliedatthetimeofdevelopmentalstagewhenthe

pestismorevulnerable.

Weatherconditionatapplicationtime:thereshouldbenorainatthetimeofapplying

pesticideotherwiseitsactionwillberenderedharmlesssincerainwilldiluteandalter

theconcentrationofchemical.

Persistence:Thepesticideshouldbepersistenceenoughinordertobeeffectiveand

toachievedesiredeffects.

Advantagesofchemicalpestcontrol.

 Itisveryeffectiveincontrollingpests.

 Theconcentrationofchemicalcanbecontrolledtocontrolpestpopulation.

 Somechemicalsarebroadspectrumandthereforekillsvarietyofpestshence

becomingcheap,

 Individualactioncaneasilybetakenbyfarmerstocontrolpests.

 Itcanbeuseintimewhenpestsaremostdestructive.

Disadvantagesofchemicalpestcontrol.

 Thechemicalsmaykillpredatorsandotherusefulorganisms.

 Thechemicalsarepoisonoustohumanbeingandanimal.

 Mostchemicalspollutetheenvironment.

 Thechemicalmayenterthefoodchainhenceaffectingmanyorganisms.

 Somepestmaydevelopresistancetchemicalsifusedrepeatedly.

 Thechemicalsarerelativelyexpensivetothelocalfarmers.

Characteristicsofgoodpesticide.

 Itmustbetoxictothepest.
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 Itmustnotbetoxictobio9logicakagents.

 Itshouldbeharmlesstohumanandothermammals.

 Itmustbepersistence

 Itshouldbeeasytoapply.

 Itshouldbeaffordabletofarmers.

5.LEGISLATIVECONTROLMETHOD(QUARANTINE)

Thisisalawfulregulationofareastopreventpestdamage.Quarantineisdoneto;

Reducepopulationofalreadyestablishespests

Preventintroductionofspreadofpestsinareaswheretheyhavenotreached.

6.INTEGRATEEDPESTMANAGEMENT(IPM)

Thisistheuseofmanypestcontrolmethodstobringdownthepopulationofpesttoa

levelwhichisnotharmful.

AdvantagesofIPM.

 Itprovidespermanentsolutiontopestproblemsinceonemethodreinforcethe

other.

 Itisenvironmentallyfriendlysinetheuseofchemicalisputlast.

DisadvantagesofIPM.

 FarmersarenotwellequippedwiththeknowledgeofcarryingoutIPM.

 Themethodrarelykillsallpestsbutonlyreducestheirnumbers.

 Ittakesalotoftime.
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