
ceandartoflookingafterlivestockandgrowingcropstosatisfyman’sneeds

NB: AgriculturecurrentlycontributesthebiggestpercentageofUganda’sincome
today.

ImportanceofAgriculture
 Isasourceofrawmaterialsusedindustriese.g.cottonfortextileindustries

,Hidesandskinsusedinleatherusedinindustry.

 Sugarcane–sugarindustry.

 ItprovidesemploymentbothindirectlyandindirectlylikeAgriculturalofficers,

farm managersandaccountantsworkinginagricultureinstitutions.

 Itisasourceofincometothefarmerthroughthesaleofagricultureproducts.

 Itisasourceoffoodtoboththeruralandurbanhumanpopulation.

 Itisasourceofgovernmentrevenuethroughtaxationgovernmentrevenuecan

beusedtoimprovesocialserviceslikehealthandeducation.

 Itisasourceofforeignexchangethroughagricultureexports.

 Agricultureisasourceofenergyusedforotherpurposese.g.

Baggase(wastefrom sugarmanufacture)canbeusedinproducingelectricity.

 Tradeinagriculturalproductsbetweencountriesbringsaboutinternational

relation.

 Itcanbeasourceoftouristattraction.

PROBLEMSOFAGRICULTUREINUGANDA

1. Pestanddiseases(Theseattackbothcropsandanimalsleadingtolowyields)
Tomost destructivecropdiseasesinUgandatodayare:coffeewilt,cassava
mosaic,Banana bacterialwilt.

Inanimalstheseriousdiseasesarefootandmouthdiseases,Naganaand
contiguous abortions.

2. Poortransportandcommunication
Mostofthefeederroadsinruralareasareseasonallyhenceaffecting

transportationofour agriculturalproductstothemarketduringtherainyseason.

3. Naturaldisasterse.g.longdroughtandfloodscausedestructionofcropand
animals leadingtoloses.Thishasbeengreatlycausedbyclimatechanges.

4 Poverty
Mostoftheruralfarmersarepoorthereforecannotaffordtheexpensive

agriculturalunit likefertilizers,woodseedsandpesticides.



5. Inadequateknowledgeandskills:
Mostfarmerslackenoughknowledgewhichhasgreatlyaffectedtheirlevelof

production.E.g.mostofthem cannotreadorwritehencecannottakeinstructionson
pesticides.

6. Poorcropvarietiesandanimalsbreeds:
Cropandanimalsbeingraisedareoflowproductionleadingtoloses.

7. Poortechnology/toolsused
Themajorityofthefarmersareusingpoortoolsthatcannotsupportlargescale

products.

8. Poorfundingofagriculturesectorbygovernment.

9. Thefundingofagriculturearestillverylowwhichaffectthelevelofproduction.

10. Pricefluctuation.Duetooverproductionandbadweather,pricesforagriculture
productsarenotstablewhichaffectthefarmer’sincome.

PROBLEMSOFAGRICULTUREINUGANDA

Hightaxesoninputs
Thismakesagriculturalproductstobeexpensiveasthecostofproductionincrease.
Conservation
Duetotheloweducationamongfarmers,theyarenotwillingtochangethedoingof
things.
Inadequatemarketinformation
Duetothelowtechnologyandremotenessofmanyruralareasaccesstomarket
informationbyfarmersdifficult.
Competitionattheworldmarket
DuetolowqualityofagriculturalproduceinUganda,itmaynotcompetefavourablywith
theproductfrom thedevelopedworld.
Landdegradation
Duetoincreasinghumanpopulation,mostofthelandavailablehasbeenoverused
leadingtoexhaustion.

SOLUTIONFORAGRICULTUREPROBLEMS
1. Farmersshouldbeprovidedwithloansatalowinteresttobeused.
2. Pestsanddiseasesshouldbecontrolledthroughgrowinginstantvarieties,
vaccination.
3. Agriculturalresearchshouldbecarriedoutimprovethequalityofseedsand
animals.
4. AgriculturalresearchstationareKawandaforcrops,Serereforcropsandanimals

EntebbeforlivestockandNamulongeforcropsandlivestock
5. Agricultureshouldbeprocessedtoimprovequalitymaintainpricesinthemarket.



6. Storagestructuresshouldbeconstructedsothatexcessproduceisstorefor
futuresoasto maintaintheprices.
7. Governmentshouldsubsidizeagricultureinputstomakeitaffordabletothe
farmers.
8. Compulsory,primaryandsecondaryeducationshouldbeencouragedsothatall
people receiveeducationtofightignoranceandilliteracy.
9. Farmersshouldprovidewithenoughmarkedinformationthroughthemediaand
eithermeans.

Localfarmingsystems
1 Tesosystem

 ItiscommoninthedistrictsofKumiandBukenda.

 Itischaracterizedbyuseofox–drawnequipmentlikeox–ploughs.

 Theareahaslightsoilssparsevegetationwhichhasencouragedtheuseof

ox–culture.

 Themaincashcropgrowniscottonwhileothercropsarefingermillet,peas,

sweetpotatoesandsorghum.
 Intercroppingisacommonpracticeinthisarea.

2. Bananaandcoffeesystem
 ThisispracticedinthemostfertileplacesinUgandaaroundLakeVictoria.

 ItcoversthedistrictsofMubende,Masindi,Wakiso,Jinjaandsomepartsof

Iganga,LuweroandKamuli.

 Theareareceivestwoseasonsofrainfall.

 Themancashcropgrowniscoffee(Robsta).Thecommonfoodcropsare

bananas, sweetpotatoes,maizeandvegetables,sugarcanesandteaare

grownatestatesfound inLugaziandKakira.

 Afewanimalsarekeptandox–ploughingisnotcommon.

3. Bananamilletandcottonsystem
 ItiscommoninthedistrictofTororo,Namutumba,Budaka,Kamuli,Kiro

Nakasongola,KayungaandpartsofMasindiandKilyandongo.

 Mostoftheseareashavelongperiodofrainfallwhichbeginsfrom Aprilto

November

 ThemaincashcropgrownherehasbeencottonthroughRobustacoffeeis

alsogrownandsomeareasthathavetwoseasonsofrainfall.

 Thefoodcropsgrownaresweetpotatoes,cassava,Maizebeansground

nutsandBanana.

 Ox–ploughingisdoneinsomeareassincetheyhavelightsoils.

4. Northernsystem
Thissystem ispracticedindistrictsofPachwechi,Gulu,Kitgum,Pader.
Themajorcashcropsarecottontobacco,sorghum figuremilletpigeonpeas,



simsim, Cassava,sunflowerandGroundnuts.
- Intercroppingiscommonwhiletheuseofox-ploughingbecomesless

commonasyoumovefurtherinNorth.

- Theareareceivesonelongseasonsofrainfallfrom ApriltoOctober.

5. ThewestNilesystem
 Thissystem coversthedistrictofArua,Koboko,Moyo,Adjumani.

 ThemajorcashcropinthisareaiscottonandtobaccothoughArabica

coffeeisgrownatahighaltitude.

 Thefoodcropsarefingermillet,sorghum,millet,cassavaandpeas.

6. Montanesystem
 ItispracticedaroundthemountainrangesofKigezi,RwenzoriandElgon.

 Thesystem issimilartothebanana,Robastacoffeesystem butitis

modifiedby reliefandpopulationdensity.

 Themaincashcropfrom theareaisArabicacoffeeandtea.

 ThefoodcropsareBananas,Irishpotatoes,Groundnuts,yams,beans,

Sweetpotatoes,maizeetc.

 Vegetablesandfruitlikepassionfruitaregrownforcommercialpurposes.

7. Pastoralsystem

ItispracticedbythepastroltribesofUganda,i.e.BahimaandKaramajong,Ankoleand
Bahima.
Theyoftenliveanomadicwayoflife,movingfrom placetoplacewiththeiranimals.

Theygrowdroughtresistantcropslikesorghum,bulrushmillet,Groundnutandmaize.

POPULATIONANDAGRICULTURE
Populationdensityisthenumberofpeoplepersquarekilometer.

ThehumanpopulationofUgandahasbeengrowingfrom about3000,000in1962to
33,000,000today2013.

Ugandahasonethehighestpopulationgrowthintheworldsincethewomenarehighly
fertilehavinganaverageofseven(7)childreneach.

Thehighlypopulationgrowthhasabiginfluenceinagriculturewhichneithernegativeor
positive.
PositiveeffectsofahighpopulationinAgriculture.

 Itprovidesenoughlabourusedinagriculture.

 Itprovidesmarketforagricultureproduce.

 Itprovideshighrevenuethatcanbeinvestedinagriculturetoincreaseproduction.

Negativeeffects



 Landavailableforagricultureproductionreduces.

 Itleadstolanddegradationduetocontinuoususeofland.

 Itmayincreaselevelofpollutionintheenvironmentasswampsandforestsare

redeemed.

 Mostofthegovernmentfundswillbespentonsocialserviceslikeeducationand

healthlivingoutAgriculture.

CLIMATEANDAGRICULTURE

Whatisclimate?
Climateistheaverageweatherconditionofaplacerecordedandstudiedforalong
periodoftime.
Weather
Isthedailycondition
Isthestateoftheatmosphereobservedstudiedandrecordedashortperiodoftime.
Rainfall
Itistheamountofrainfallinanareaatacertaintime.
Rainfallismeasuredusingaraingauge.Thewateriscollectedduringtheprevious
24hoursandmeasuredandrecorded.Thisisdoneeverydayforthemothtogivea
monthlytotal.

Typesofrainfall
1. Reliefrainfall

2. Conventionrainfall

3. Frontal/cyclonicrainfall

4. Convergence

Themostimportantattributesofrainfallinagricultureare;
1. Rainfalldistribution
2. Rainfallintensity
3. Rainfalleffectiveness
4. Rainfallreliability

1. Rainfalldistribution
Thisisthewayrainfallisspreadoverthemonthsinyears.

Thedistributionofrainfallmaybedescribedintermsofrainseason.

AplacewithtwoseasonsisreferredtoasBimodalrainwhilethatonewitha
single long seasonisreferredtoasMonomodalrain.

Rainfalldistributionmayinfluencetypeofcropsgrown,timeofplantingand
harvesting.
2. Rainfallintensity

Thisisthemeasureoftheheavinessofrainoveragivenperiodoftime.
Itismeasuresusingaraingauge.



NB. Highintensityofrainfallcanresultintoerosionsincethesoilnotbeable
to absorbmostofthewater.
3. Rainfalleffectiveness

Thisisthemeasureoftheamountedrainfallthatisabletoensuresuccessful
growthof crops.

4. Rainfallreliability
Thisistheabilityofrainfalltocomeasandwhenexpected.Thisgreatly

influences theplantingseason.

EFFECTSOFRAINFALLINAGRICULTURE

 Itcancausepollinationincrops

 Itprovideswater/soilmoistureneededforcropgrowth.

 Itregulatessoiltemperatures

 Itprovideswithwateratthefarm forwashing,drinkingetc.

 Provideswaterneededinseedgermination.

 However,raincanbedestructivethroughsoilerosionandflooding.

Temperature
Itisthemeasureofthehotnessorcoldnessusingathermometer.Temperatureis
measuresindegrees,centigrade(oC)anddegreeFahrenheit((oF).
ToconvertoCtooF

Example
TheaveragetemperatureofNaalyas.sforthemonthofMarchwas28.5oC.Convertto
degreesFahrenheit

CLIMATEANDAGRICULTURE

EffectsoftemperatureinAgriculture

1. Highertemperaturesareusedindryingcropproduce.

2. Itaffectstherateofphotosynthesisincrops.

3. Itaffectsgerminationofseeds.

4. Itaffectstherateoftranspirationincrops.

5. Highertemperaturemayincreasetheevaporationrateofwaterfrom thesoil.

6. WIND

Thisismovingairanditsdirectionismeasuredbythewindvane.Whilethe

speedismeasuredbytheAnemometer.

ImportanceofwindinAgriculture

Ithelpsinseeddispersal



Itisimportantincroppollination
Itisasourceofpowerinwindmills
Itisusedinwinnowingofseeds
Itisuseddyingofcropproduce
Windcurrentscanhelpinrainfallformation.

HUMIDITY
Thisistheamountofwatervapourintheatmosphere.Itismeasuredusinga
hygrometer.

Effectsofhumidity
- Itaffectstherateoftranspirationincrops.

- Itaffectspresenceoffungaldiseases.

- Itinfluencestherateofdyingcropproduce.

- Itmayaffectsenvironmenttemperatures

LANDUSE/LANDFORMSINUGANDA

Thisisthewayhowlandisputtouse.InUgandalandisusedinthefollowingways.
 Weuselandforsettlement

 Agriculture

 Mining

 Burialgrounds

 Transportandcommunication

 Industrialization

 Wildlife

 Waterbodies

 Forests

 Mortgage.

1. Settlement
Inthisform oflanduse,landisoccupiedbyhousingestates,schools,hospitals,

urban centersetc.
2. Agriculture

Thisisthebiggestform landuseinUganda.Landisputtoagrowingofcropsand
rearing ofanimals.
3. Mining

Thisislandwhichisoccupiedbyminesforcopper,phosphatespetroleum and
sand.
4. Wildlife

ThisislandoccupiedbyNationalparksandgamereserves.
5. Waterbodies

Thiscoverslakes,riversandsprings.
6. Tourism



Thisreferstolandwhichisoccupiedbynationalparksandgamereserves.Itisa
very goodsourceofforeignexchangeforthecountry.
7. Forests

Thislandisoccupiedbynaturalandartificialforestsinthedifferentpartsof
Uganda.

Importanceofforests

1. Importantinrainfallformation(convectionalrainfall)

2. Theyreduceglobalwarmingbyabsorbingexcesscarbondioxidefrom the

atmosphere.

3. Theyprovidetimberthatcanbeusedintheconstructionoffarm structure.

4. Theycanactashabitantsforwildanimals.

5. Theyareasourceofherbsusedinthemanufacturerofmedicine.

6. Theyattracttouristsbringinginforeignexchangeforthecountry.

Conservationofforests
Thesearemeasuresaimedatpreservingandprotectingforestsforgenerationsto
come.
Measuresofforestconservation
Carryingoutagro–forestry
Practiceafforestation
Carryingoutre–afforestation

1. Afforestation

Moreareasoflandshouldbeturnedintoforestsbyplantingtrees.
2. Re–afforestation

Everytreeoutshouldbereplacedthroughplantingothertrees.
3. Agro–forestry

Treesshouldbeintegratedwithcropsandanimalsofforests

4. Governmentshouldsetupstrictlawsagainstdeforestation.

5. Education
Peopleshouldbeeducatedabouttheimportanceofforests.

6. Useofalternativesources
Governmentshouldencouragetheuseofalternativesourcesoffuellikebiogas,

petroleum,solar.
7. Ruralelectrificationshouldbeencouragedtoreducethedependence

FARMINGSYSTEM
Subsistencefarming
Thisisthegrowingofcropsforconsumptionandsellingthesurplus.
Formsofsubsistencefarming
 Shiftingcultivation



 Rotationalbushfurrowing

 Nomadicpastoralism.

Advantagesofsubsistencefarming
 Itrequiresleslandtobepracticed.

 Itrequireslessinitialcapital

 Itrequiressimpletoolsthatarecheap

 Itrequireslesslaboursinceitmainlydependsonfamilylabour.(Womenand

children).

 Itrequireslessskillstobepracticed.

 Itusescheapinputs.

Disadvantagesofsubsistencefarming
 Itleadstopovertybecausethepeasantslackincome

 Productionislowwhichmayeasilyleadtofood.

 Itreducesgovernmentrevenuesincepeasantsaredifficulttotax.

 Itmayleadtosoilexhaustionduetopoormethodsoffarmingpracticed.

 Itincreasesunemploymentinthecommunity.

Shiftingcultivation
Thisiswhereafarmerclearslandusesituntilitlosesfertilitythenshe/hemovesto
freshplace.

Characteristicsofshiftingcultivation
 Landisclearedbycuttingandburningvegetation.

 Itispracticedinareaswithlowhumanpopulation

 Simpletoolsareused

 Smallareasarecleared

 Fewannualcropsaregrown.

 Intercroppingiscommon

 Littleattentionisgiventothecrops

 Cropsaremainlygrownforhomeconsumption.

Advantagesofshiftingcultivation
1. Itusessimpletoolsthereforeitischeaptomaintain.
2. Theuseoffiremakesclearanceoflandeasy
3. Bushburningadds,moremineralstothesoil.
4. Intercroppingguardsagainstcropfailure.
5. Itiseasytocontrolpestsanddiseasessincethefarmerscanmovetoafresh
place.
6. Cropyieldsareusuallyhighduetouseoffreshland.
7. Thereislessweedingasthefireusedcanburnweedsseeds.

Disadvantagesofshiftingcultivation
1. Bushburningleadstothedestructionofsoillivingorganisms.



2. Itcanonlybepracticedinareaswithlowpopulation.
3. Itcannotprovideenoughfoodforabigpopulation.
4. Itmayleavethelandbearandexhaustedwhichexposesittoerosion.
5. Itleadstomassivedestructionofforests.

NomadicPastoralism

Nomadism:Meansmovingfrom oneplacetoplacetoanother.
Pastoralism meansrearingofanimalsmoreespeciallycattle.
Therefore
NomadicPastoralism
Isthepracticeistherearingofcattlewhilemovingfrom oneplacetoanother.Insearch
forwaterandpasturesfortheanimals.

CharacteristicsofnomadicPastoralism
1. Theykeepverylargenumberofanimals.

2. Thereismovementfrom placetoplace.

3. There’sgrowingoffewannualcropsonasmallscale.

4. Animalskeptareofpoorbreeds.

5. Pooranimalhusbandrypracticesarecarriedout.

6. Overgrazingiscommonwhichleadstosoilerosion.

7. Animalsdependonnaturalpastures.

8. Animalsaregrazedonlandownedbythecommunity.

9. Thepracticeismainlycarriedoutinthearidandsemi-aridareas.

Problemsfacedbypastoralnomadism
1. Poorweatherleadingtodrought.
2. Walkinglongdistances
3. Lackofpasturefortheanimals
4. Poorbreedsofanimalskept.
5. Cattlerustlingwhichleadstodeath
6. Lackofwaterforanimals
7. Parasiteswhichattackanimalleadingtopoorbreeds.
8. Pastoralistsmaybeattackedbytropicaldiseaseswhichleadtodeath.
9. Conservatism.
10. Poorveterinaryservices
11. Poorhousingofanimal
12. Shortageofland

INTERCROPPING
Thisisthegrowingofamajorcroptogetherwithaminorcroponthesamepieceof
landatthesametime.E.g.maizeandbeans,cassavaandbeans,maizeandgroundnuts,
coffeeandbanana.

Advantagesofintercropping



1. Afarmermaygetabalanceddietwhenherproductionlegumesandcerealsatthe
same time.
2. Afarmergetsdoubleincomeaftersellingthe2crops.
3. Theweakplantscanbesupportedbythestrongonese.g.maizecansupportthe
climbingbeans.
4. Growinglegumestogetherwithothercropsmaintainssoilfertilitysincenitrogen
isfixed bythelegumes.
5. Itguardsagainsttotallosstothefarmersincefailurefrom onecropcanbe
coveredbythe other.
6. Productionperavailablelandishighsincelandisutilizedmaximally.
7. Weedsareeasilycontrolledsincetheyaredeniedspace.

Disadvantagesofintercropping.

1. Itisdifficulttoweedagardenthathasmorethanonetypeofcropgrowntogether.

2. Thenumberofpestsanddiseasesincreaseduetoavarietyoffoodsource.

3. Thereishighcompetitionofnutrientsbetweencropswhichmayresulttolow

yields.

4. Sprayingofcropsagainstpestsanddiseasesisdifficult.

5. Muchmorelabourisrequiredincarryingoutagronomicpractices.

6. Itcaneasilyleadtosoilexhaustionduetothehighintakeofnutrientsfrom soilby

thedifferentcrops.

7. Difficulttousemachineswhencarryingoutoperationslikeweeding.

8. Itisdifficulttoapplyfertilizersandmanurestothecropsinthegarden.

Modernfarming/systems
1. Mixedfarming

2. Plantationfarming

3. Intensivefarming

1. Afarmergetsdoubleincomei.e.from cropsanimalssold.

2. Afarmergetsabalanceddietbyeatingcropsandanimalsproducts.

3. Animalscanprovidemanure(from yardmanure)thatcanbeusedtoimprovesoil

fertilityforpropercropgrowth.

4. Cropresiduesandproductscanbefedtoanimalsthereforereducingfeedcosts.

5. Thepracticeguardsagainsttotallosstothefarmersincefailureincropscanbe

compensatedbyanimals.

6. Animals can provide labourused in Ploughing and transportation ofplant

produce.

7. Itensuresincometothefarmerthroughouttheyear.

8. Labourisefficientlyutilizedthroughouttheyear.



Disadvantagesofmixedfarming
 Itrequiresahighinitialcapital

 Itisexpensivetomaintain

 Itrequiresalargepieceoflandtobecarried

 Itrequiresmoreskillstobecarriedout.

 Itrequiresmuchmorelabour

 Itrequiresalargepieceoflandtobecarriedout.

 Itrequiresmuchskillstobecarriedout

Plantationfarming
Thisisthegrowingofonetypeofcroponalargescaleusingscientificmethodsof
farming.

Theplantationscanalsobereferredtoasestates.
InUganda,sugarcaneandteaarethemaincropsgrowonplantations.

Characteristicsofplantations
1. Theform concentratesonproductionofasinglecrope.g.sugarcaneplantations
inKakira, LugaziandKinyara.
2. Thefarm covershundredsofhectares
3. Cropsaregrownforcommercialpurposes
4. There’suseofmachineswhencarryingoutfarm operations
5. Alotofcapitalisrequiredtosetupaplantation.
6. Itemploysalargelabourforce
7. Scientificmethodsoffarmingareused

Advantagesofplantationfarming
1. Itprovidesemploymenttobothskilledandunskilledlabour

2. Itisasourceofgovernmentrevenuethroughtaxation.

3. Theyearnforeignexchangetothegovernmentbyexportingproducts

4. TheyengageinAgricultureresearchwhichencouragesdevelopment
5. Theyprovidehighqualityagricultureproducts.
6. Theencouragedevelopmentofoutgrowers.
7. Plantationprovidesocialservicese.g.healthandeducationtotheworkers

Disadvantagesofplantationfarming
1. Itmayleadtodisplacementofpeopleduringestablishment.

2. Productionofasinglecroponthesamepieceoflandforalongtimemayleadto

soilexhaustion

3. Plantationsmaycauseenvironmentaldegradationsbyencroachingonforests

andwetlands

4. Itrequiresalotofcapitaltoestablishaplantation.

5. Foreignerswho own theseplantationstakemostoftheprofitsoutsidethe

country.



Intensivefarming
Thisistheuseofscientificmethodsofproductioninagricultureonasmallareato
producehighyields.
Thescientificmethodsofproductionare;
(i) Useoffertilizerandmanures

(ii) Useofpesticidesi.e.Herbsites,insecticides,acasides,wormicidesetc

(iii) Useofdrugsandmachinestotreatlivestock

(iv) Irrigationofcrops

(v) Useofimprovedcropseedsandanimalseeds.

(vi) Useofmachinesincarryingoutfarmwork

(vii) Useofhighqualitylabour/skilledlabour

(viii)Useofgreenhousesingrowingcrops

SOIL

Thisisamixtureofweatheredrockmaterialsandorganicmatterwhichareformed
throughphysical,chemicalandBiologicalprocesses.

Or

Itistheoutermostlayeroftheearth’scrustwhereplantsgrowandderivenutrients.

Or

Itisanaturalbodyoflooseunconsolidatedmaterialwhichconstitutesathinlayerof
severalmetersdeepontheearth’ssurface.

SOILFORMATION

Soilisformedthroughtheprocessofweathering.

WEATHERING

Thisistheprocessofbreakingdownorthedisintegrationofrockstoform soil.

Therocksthatform soilareofthreetypesi.e.igneousrocks,sedimentaryrocks,and
metamorphicrocks.

IGENEOUSROCKS

Thesearerocksformedbythecoolingandsolidificationofmoltenmagma(Larva)
extractedathightemperaturefrom theinteriorregionsoftheearth’scrustnearonthe
surfaceofearth.

Themaintypesofigneousrocksare:-

Granite,diorite,andbasaltandgabbro.Themineralspresentintheserocksaremica,
feldspar,quarts,ironoxidesandbiotite.



SEDIMENTARYROCKS

Theseareformedbythedepositionofweathermineralswhicharederivedfrom igneous
rocks.E.g.shales,sandstone,andlimestone.Themineralsintheserocksareclay
minerals,quartz,calcium,phosphate,dolomite,ironoxides.

METAMORPHICROCKS

Theseareformedbytheactionofheat,pressureandchemicalchangesonigneousand
sedimentaryrockse.g.gneiss,schist,slate,andquartzite

TYPESOFWEATHERING

Therearethreemaintypesofweatheringi.e.physicalweathering,chemicalweathering
andBiologicalweathering.

PHYSICALWEATHERING

Thisisthemechanicaldisintegrationofrockswhichiscausedbyheat,rootsoftrees,
ice,windandrain.

HEAT

Whenrocksareheated,theyexpandunevenlybetweentheirlayers.Achangein
temperaturewillsetupstresseswhichwillresultintobreakingofrocks.

ICE

Whenwatercoolstoform ice,itexpands.Thereforethepresenceofwaterinrocks
crackscanleadtothebreakingofrockswhenitcoolstoform ice

RAIN

Rainfallparticularlythatwithhailstonesfallsonrockssurfacescrashingandremoving
someparticlesfrom them whicharecarriedbytherunningwater.

WIND

Asstrongwind,blowsitcarriesawaytinnyrockparticlestodifferentplacesfrom the
motherrock.

PLANTROOTS

Asrootspenetratethroughtherockcracks,theywillcausefurthercrackingasthey
increaseinsizethroughgrowth.

CHEMICALWEATHERING

Thisisaidedbyphysicalweatheringwhichincreasesagreatersurfaceareaofrock
exposedtochemicalweathering.Chemicalweatheringisthechemicaltransformation
ordecompositionofparentrockmineralmaterialsintonewmineralcomplexes.

TYPESOFCHEMICALWEATHERING

Thisincludeshydrolysis,hydration,oxidation,carbonation,reduction,andsolution.



HYDRATION

Thisoccurswhenwatercombineswithminerals,silicatesandoxidesofironor
aluminum toform hydratedcompoundse.g.

Thehydratedcompoundaresofterthantheoriginalrockandthereforeeasilywornaway.

OXIDATION

Thisiswhereatmosphericoxygenandfreeoxygencontainedinrainwaterconvertrock
mineralstooxides.Theseoxidesusuallytakemorespaceandthushelptobreakupthe
rocke.g.

HYDROLYSIS

Thisistheuseofwatertobreakupchemicalbondsofaparticularcompounde.g

REDUCTION

Thisoccursinwet,badlydrainedandpoorlyaeratedsightssuchasdeepzonesofthe
earth’scrust.Itinvolvestheremovalofoxygenfrom minerals

SOLUTION

Wateristhemostimportantchemicalweatheringagentinmostkindsofrocksthrough
itssolventactionwhenitdissolveswatersolventmineralsofrocks,itparticipates
activelyinweathering.

CARBONATION

Waterandcarbondioxidecombinetoform aweakcarbonicacidwhichreactswith
oxidesofcalcium andmagnesium toform carbonateandbi-carbonates.

BIOLOGICALWEATHERING

Thisistheweatheringwhichisinfluencedbylivingorganismslikebacteria,fungi,
nematodes,lichensandmosses.Apartfrom decomposingdeadanimalsandplantsto
form soil,theyproduceacidswhichactonrockmineralsandweakenit.

FACTORSAFFECTINGSOILFORMATION

CLIMATE

o Thedevelopmentofsoilprofileislargelycontrolledbytemperatureand
precipitation(rainfall).Enoughmoistureinthesoilencouragesmicroorganisms
tocarryoutdecompositionwhileinthesoil.

o Itinfluencesvegetationandthereforetypeofsoilsformed.

o Hightemperaturesdiscouragemicrobialactivitiesoforganism inthesoil.

o Varyingenvironmentaltemperaturecancausebreakingupofrockstoform soil.

LIVINGORGANISMS

o Livingorganismslikebacteriaandfungicarryoutdecompositionofdeadplants
andanimalsremainleadingtosoilformation.



o Thetermitesareabletoconvertwoodintosoilbecausetheyhavethecellulose
enzymesintheirgutswhichactoncelluloseinwood.

o Thevegetativecoverprotectsthesoilsurfacefrom soilerosionhence
minimizingsoilloss.

o Livingorganismsdieanddecomposetoform soil

o Leavesfrom treesfallandprovideorganicmatter

o Earthwormsgrindupmineralparticlesimportantinsoilformation

PARENTMATERIAL

Themainfeaturesoftheparentmaterialsherearetexture,chemicalandmineral
compositionofthesoil.

Soilsdevelopingfrom limestoneareusuallyfinetexturedandhigherininorganicmatter
thanthoseformedfrom coarsetexturedmaterial.

TOPOGRAPHY(RELIEF)

o Thisinfluencestheamountofrainfallreceivedinanarea,

o Surfaceerosionwhichdeterminessoildepthbyremovalanddepositionofsoil

o Waterinfiltrationintothesoil.

o Italsoinfluencesvegetationthroughitsinfluenceonrainfallhenceaffectingsoil
formation.

TIME

Itrequiresalotoftimeforasoiltodevelopuptofullmaturity.Amaturesoilwill
containalltherequirednutrientsneededbyplants.Conditionswhichspeedupsoil
formationare;warm humidclimate,flattopographyandforestvegetation.Thefactor
slowingdownsoilformationiscoldorhotdayclimate,grassvegetation,slopping
topography.

HUMANINFLUENCE.

Humanstendtodisruptsoilformationthroughdisturbingsoilprofilesduringthe
constructionofbuildings,roadsanddams.Theirpracticeofbushburningdestroys
organicmatterandraisessoiltemperature,slowingdowntheprocessofsoilformation.

Mancantransform soilinthefollowingways;

o Naturalvegetationisdestroyedingettinglandforagriculture

o Fertilizerapplicationinterfereswiththechemicalnatureofsoil

o Topographyisalteredthroughconstructionsofroadsandbuildings

o Applicationofpesticideschangeschemicalsoilproperties

o Soilcultivationdestroyssoilstructure

o Irrigationmayinterferewithsoilnutrientcompositionandstructures



Soilformationinvolves3stagesofdisintegration,decompositionandtranslocation.

Disintegration;breakingupofparentmaterial

Decomposition;processofdecomposingorganicmaterials

Translocation;removalofsoilorverticalmovementofparticlesanddissolvedsolids
withinaprofileandoftenintotheground

Soilprofile

Thisistheverticalsectionofthesoilthroughallitshorizons/layersanddowntothe
parentmaterial

Topsoil/AHORIZON

It’sdarkerincolourbecauseofhighorganicmatteraccumulation

It’sanareaofeluviationsasplantnutrientsareremovedbyleaching

Itsmoresubjecttoweatheringandcultivationoperations

Itswellaeratedandhasactivemicroorganisms

Thedarkcolourisainlyduetoorganicmatterinsoil

Subsoil/horizonB

It’sazoneofilluviationasmaterialsfrom topsoilaredepositedhere

It’smorecompactthantopsoil

It’slessaerated

Hardpansaremainlyfoundinthisregion

Inyoungsoil,theBhorizonisabsent

Thebrowncolourisduetotheironoxidesinthishorizon

Parentmaterial/HorizonC

Containsbrokendownrocks

Ithasclaymaterial

Zonalsoilsisonewhereclimateandvegetationhaveplayedpartinformation

Azonalisproducedbydepositionofmaterialandwithoutasoilprofile

Intrazonalsoilsareformedbasingonparentmaterial

a.Podzolprofile
b.Ferralsolprofile.

Apodzolprofiledisplayssharpcontrastbetweenthehorizonsanditswidelydistributed
inhumidtemperateareas.

Ferralsol:Itisanexampleofsoilthathasdevelopedunderhumidtropicalconditions
throughprogressiveweatheringofrock.



N.B. Soilcatenaisthesequenceofsoildevelopedfrom asimilarparentrockmaterial
undersimilarclimaticconditionsbutwhosex-ticsdiffersduetodifferenceinreliefand
drainage

PROPERTIESOFSOIL

Theseincludesoildrainage,waterholdingcapacity,plasticity,aeration,fertility,
structure,densitytexture,porosity,colour,soilfauna,PH,andproductivity.

SOILTEXTURE

Thisistheproportionofsand,silt,andclayinaparticularsoil.Soiltextureaffectsthe
following:-

a. Thecirculationofairinthesoil(soilaeration)
Infinetexturedsoils,thereislimitedmovementofairduetothesmallspaces.

b. Waterholdingcapacity,
Thisishigherinfinetexturedsoilslikeclaythancoarsetexturedsoillikesand.

c. Rootpenetration
Thisishigherincoarsetexturedsoilsandlowerinfinetexturedsoilssincethefine
particlesresistrootpenetration.

d. Responseofplantstofertilizers
Poorrootpenetrationmeanslimitedresponsetofertilizershencefinetexturedsoilsare
notgoodwhenitcomestomovementofnutrients.

e. Rateofchemicalreactioninthesoil
Poortexturedsoilswouldlimitsoilreactionlikecarbonation,hydrationandhydrolysis.

SOILTEXTURALCLASSES

ThisisdoneaccordingtotheUnitedStatesDepartmentofAgricultureandthe
internationalsoilsciencesystem.

USDAclassification

Soilseparate Particlediameter(mm)

Verycoursesand 2.00–1.00
Coursesand 1.00–0.50
Medium sand 0.50–0.25
Finesand 0.25–0.10
Veryfinesand 0.10–0.05
Silt 0.05–0.002
Claybelow 0.002

SOILTEXTURALCLASSES(SOILTYPES)

Therearethreemaintextualclasses(types)i.e.claysoil,Sandysoilandloam soil.

Thesethreegiverisetootherclassesdependingonthepercentageofsandsiltandclay
presentinaparticularsoile.g.sandyclay,clayloam,siltyclayloam,sandyclayloam,



loamyclaysandandsiltyclay.

PROPERTIESOFTEXTUALCLASSES

Claysoil

 Ithasahighwaterholdingcapacity
 Ithasahighnutrientholdingcapacity.
 Ithassmallairspaces
 Itisnotgritty
 Itisnotsmooth
 Itformsextremelycohesiveballsandlongthreadswhichbendintoringseasilywhen

wetted.

Sandysoil

 Itisextremelygritty
 Itisnotsmooth
 Itsnotplastic
 Itformsnoncohesiveballswhichcollapseeasily
 Ithasalowwaternutrientholdingcapacity
 Ithasbigairspaces
 Ithasbigsoilparticles.

LOAM SOIL

 Itismoderatelygritty
 Itisslightlysmooth
 Itisslightlysticky
 Itisslightlyplastic
 Itformsmoderatelycohesiveballs
 Itformslongthreadswhichbendintoringswithdifficulty.
 Ithasamoderatewaterholdingcapacity
 Itcontains5–10%organicmatter
 Loam soilisanoptimum mixtureofsand,siltandclay.

Experimenttodeterminethedifferentsizesofparticlespresentinthesoil:-

 Place40gofsoilin100cm3measuringcylinder
 Fillthecylinderwithwaterupto¾ofit
 Covertheopenendfirmlywithlandandshakethecontentofthecylindervigorously
 Standthecylinderonalandflatsurfaceandobservehowthesuspensionsettles

down.

Results



 Somebubbleescapefrom thecontainerindicatingthepresenceofair.
 Aftershaking,thelargestparticlesfalltothebottom (sand)followedbyfinesand,

silt,clayandfinallyorganicmatter.

BULKDENSITY

Thisisthemassperunitvolumeofundisturbedsoildriedtoconsistentweightat1050C.

Bulkdensity= weightofovendrysoil(g)

Thevolumeoftheovendrysoil(cm3).

Thispropertyaffects

Waterholdingcapacity

Soilaeration

Croprootdevelopment

Seedgermination

PARTICLEDENSITY

It’stheratioofweightofsolidstovolumeofsolidsinsoilg/cm3.thesolidsinsoilare

organicmatter,inorganicmatter,andlivingorganism.Inthecalculationofparticle

density,volumeofairshouldbeexcluded.

SOILPLASTICITY

Thisisthecapacityofthesoiltobemoldedwithoutbreakingorrupturing.

Thetermsusedindescribingthedegreeofplasticityarenonplastic,slightlyplastic,
plasticandveryplastic.

SOILCONSISTENCY

Thisisthedegreeofcohesionofsoilortheresistanceofthesoiltodeformationis
measuredbyfillingandmanipulatingthesoilbyhandorpullingtillageequipment
throughit.Theclassesofconsistenceinclude:-

SOILPOSOSITY

Thisisthemeasureofthesizeofporespaceinsoils.Insoilswheretheparticlesare
closelytogether,thereislimitedporespaceandthereforelessairinsuchsoilsandpoor
plantrootdevelopment.

SOILSTRUCTURE

Thisisthearrangementorgroupingofsoilparticleinaparticularsoil.Soilstructure
affectswatermovement,heattransfer,aeration,bulkdensityandporosity.



TYPESOFSOILSTRUCTURE

i. Platystructure.

Herethesoilaggregatesarearrangedinarelativelythinhorizontalplatesorleaflets.
Thistypeofstructureismorecommoninthesurfacelayerofvirginsoils.

ii. Prismaticstructure.

Thisincludescolumnartypeandprismatictype.Bothtypesareusuallyfoundinsub
soilsinaridandsemiaridregions.

iii. Blockystructure.

Thisstructurehastwosub-structureslikecubelikeandsubangularinheavysubsoils
particularlythoseofhumidsoils.

iv. Spheroidalstructure

Thisconsistsofsub-structureslikegranularwheretheaggregatesareporousand
crumbwheretheaggregatesareveryporous.

v. Crumbstructure

Thisiscommonlyfoundintopsoilandparticlesaregranulated

SOILFERTILITY.

Thisistheabilityofthesoiltosupplyplantnutrientsinadequateamountandright
proportionforbetterplantgrowth.

FACTORSAFFECTINGSOILFERTILITY.

Soildepth,soilstructure,soildrainage,soilPH,soilaeration,waterholdingcapacity,
availabilityofplantnutrients,presenceofpestsanddiseases,soilcompaction,living
organisms,accumulationofsalts,soilcapillarity,hardpans,soilcappingandpresence
ofpolyethenematerialsinsoil.

SOILDEPTH

Soildepthisassociatedwiththematurityofthesoilanditalsoinfluencestheamount
ofwaterretainedinitforplantuse.

SOILSTRUCTURE

Thisaffectstheamountandmovementofairandwaterwithinthesoilandalsothe
transferofheat.Thereforeagoodsoilstructuregivesidealconditionsforplantgrowth.

SOILDRAINAGE

Thisreferstotheeasewithwhichexcesswaterdrainsoutofthewaterloggedsoils.
Thereispooraeration,lowtemperature,poorsoilstructure,andlowPHinwaterlogged
soils.Alltheabovewillinterferewithnormalcropgrowth.



SOILAERATION

Adequateairinthesoilparticularlyoxygenimprovedwaterandnutrientsuptakeand
alsoencouragesbetterrootdevelopment.Theairisalsoneededbythesoilorganisms
duringthedecompositionofplantoranimalremains.

POLYETHENEMATERIALSINSOIL

Affectssoilaeration,rootdevelopmentandwaterinfiltrationwhichallaffectsoilfertility

SOILCAPPING

Thisaffectssoildrainagewhichdeterminespestattack,soilPhandrootdevelopment
incropsandhencesoilfertility.

HARDPANS

Thisimpedeswaterinfiltrationhenceaffectingsoilfertility.

AVAILABILITYOFPLANTNUTRIENTS

Plantnutrientsareneededbyplantsandthereforeasoilwhichcontainsmostofthe
nutrientsandcaneasilysupplythem issaidtobefertile.

SOILPH(SOILREACTION)

Thisistheacidityoralkalinityofthesoil.Itinfluencesthe(ability)availabilityofplant
nutrientse.g.atlowerPH(acidic)phosphorousandmolybdenum arenotavailablebut
iron,Mg,Zn,KandBoronareavailableyetunavailableagainathighPH(alkaline)

IMPORTANCEOFSOILPH.

 Itaffectsthepresenceofcertainplantpathogenslikebacteriaandfungiarenot
commonatlowPHbutfungiarecommon

 AtverylowPHtheconcentrationofcertainnutrientssuchasironandAluminium in
thesoilbecomestoxictoplants.

 SoilPHhasastronginfluenceontheavailabilityofvariousplantnutrients.
 VeryloworveryhighPHinhibitstheactivityofthesoilmicro-organismsmore

especiallythenitrifyingbacteria.

 Sugarfactorylime
 Calcium hydroxide
 Calcium magnesium carbonate

LOSSOFSOILFERTILITY

Soilcanloosefertilitythrough:-



Soilcapping
ChangeofsoilPH
Buildupofpestsanddiseasesinthesoil
Burning
Formationofhardpans
Soilerosion
Overcultivation
Cropremovalduringharvesting
Largenumberofweeds.

SoilCapping

Thisistheformationofanimperviouslayeronthesurfaceofsoilwhichpreventswater
infiltration.Thisstopsthedissolutionofplantnutrientsandproperrootdevelopment

FormationofHardPans

Thisisanimperviouslayerformedjustbeneaththesoilsurfaceandcanbecausedby
continuousploughingatthesamedepth.Itpreventswaterpercolationandpropercrop
rootdevelopment.

Overcultivation

Thiscausesrapidoxidationoforganicmatterbymicroorganismsleadingtolossof
fertility.

Effectsofovercultivationofarableland

 DestroysSoilstructuremakingthelandmorepronetoerosion
 Increasesproductioncostsbyengagingmorelabourincultivation
 Candestroycroproots
 Canincreaseevaporationofmoisturefrom soilbyincreasingsurfaceareafor

waterloss.
 Increasesoxidationofcropnutrienthencelossoffertility

Cropremovalduringharvesting

Theremovalofcropsfrom thegardenortheirproductsfrom thegardencarriesawayall
thenutrientsconcentratedintheirtissueandseeds.

Weedsovergrowth

Theseusealotofnutrientsandthereforecauselossofnutrientsfrom thesoil

Leaching

Thisisthewashingoutofsoilnutrientsinbothsolutionandsuspensiontothedeeper
layersofthesoilwhereplantscannotutilizeit.



Soilerosion

Thiscarriesawaythemoreproductivetoplayerofsoilleadingtolossoffertility

ChangeofsoilPH

SomeplantsnutrientsareavailableatlowPHe.g.iron,Mg,A1,Zn,KandBoronwhile
othersarefavouredbyahighPHe.g.phosphorousandmolybdenum

Buildupofpestsanddiseases

Thismaybecausedbymono-croppingandthereforelessproductsexpectedfrom such
asoil.

MAINTAINANCEOFSOILFERTILITY

Thefertilityofthesoilcanbemaintainedthroughthefollowingways:-

1.Croprotation: Isthegrowingofdifferentcropsonthesamepieceoflandin
aparticularsequenceseasonafterseasonforproperutilizationofnutrients

Followtheguidelines.

 Legumesshouldalternatewithothercropssincetheyincreasesoilfertilitybyfixing
nitrogen

 Cropswithhighnutrientrequirementshouldcomefirstonanewlycultivatedpieceofland
toutilizeahighcontentofnutrientspresentatthisstage.

 Deeprootedcropsshouldalternatewiththeshallowrootedcropssincedeeprootersbring
nutrientstotheupperlayersofsoilforshallowrooterstouse

 Covercropsshouldbeincludedintherotationtocontrolerosion.
 Afallowperiodshouldbeincludedintherotationtopreservesoilstructureandrestorethe

lostnutrients.
 Cropsthatareeasytoweedshouldalternatewiththosethataredifficulttoweed.
 Cropsattackedbysimilarpestsanddiseasesshouldnotsucceedoneanotherinthe

rotationtoreducespread

Importanceofcroprotation

o Thereismaximum useofsoilnutrientssincedifferentcropswithdifferentnutrients
requirementsareinvolveintherotation.

o Pestsanddiseasesareeasilycontrolledbybreakingtheircycleandstarvation.
o Parasiticweedslikestringsppinsorghum areeasilycontrolledundercroprotation.
o Thenitrogencontentofthesoilcanbeimprovedmoreespeciallyiflegumesare

includedintherotation.
o GoodrotationevensoutLabourrequirementthroughouttheyear.
o Itspreadsfinancialrisksoverseveralcrops
o Somedeeprootedcropsintherotationwillrecyclenutrients.
o Soilerosioncanbecontrolledduringthefallowperiodwhengrassesareallowedto

growonthelandorbythebindingactionoftheplantroots.

Anexampleofafouryearcroprotation



Year Plot1 Plot2 Plot3 Plot4

1 Sweetpotatoes Beans Cassava Millet

2 Millet Sweetpotatoes Beans Cassava

3 Cassava Millet Sweetpotatoes Beans

4 Beans Cassava Millet Sweetpotatoes

Fallow Fallow Fallow Fallow

NBAfterthefourthyearthefarmercandecidetohaveafallowperiod

Limitationsofcroprotation

Shortageoflandduetoanincreasinghumanpopulation

Presenceofpermanentbuildingthatcannotberotated

Introductionofperennialcropswithalonggestationperiod

Meritsofthepracticecannotbeeasilyrecognizedbyfarmershencedifficultto
convincethem

2.Properweedcontrol:weedscompetewithcropsforsoilnutrients.Ahigh
populationofweedswillextractalotofnutrientsfrom thesoilmakingitinfertilein
thelongrun.

3.Mulching:Isthecoveringoftopsoilwithdryplantmaterialsorartificialsubstances
likepolythenepapers.Apartfrom conservingthesoilmoistureandsuppressing
weeds,mulchesalsorotandaddfertilitytothesoil.

4.Minimum tillage:Minimum disturbanceofthesoilwillconserveitsorganicmatter
contentandmoisturehencemaintainingfertility.

5.SoilpHcontrol:AtdifferentpHsomemacroandmicroelementsarepresentwhile
othersareabsent.ThesoilpHcanbemaintainedthroughlimingandadditionof
fertilizers.

6.Additionofmanure: Theadditionofbothorganicandinorganicmanurewill
increasetheamountofsoilnutrientsthereforemaintainingthefertility.However,
overuseofartificialmanurecancauseacidicconditionsinthesoilthatmaylower
soilfertility.

7.Soilerosioncontrol:Thewashingawayofhemostfertiletopsoilleadstolossof
soilfertilityaswell.Methodsofcontrollingsoilerosionliketerracing,mulching,
contourploughingetcshouldbeused.

8.Improvingonsoildrainage: Thiswilleliminatewaterloggingwithallits
disadvantageslikeincreasedleaching

9.Improvingonthewaterholdingcapacityofthesoil:Waterisneededbyplantsin
theabsorptionofsoilnutrientsandinphotosynthesisthereforewaterholding
capacityofthesoilshouldbeimprovedtomaintainthesoilfertilitythroughthe
additionoforganicmanures.



COMPONENTSOFSOIL

Soiliscomposedoflivingorganisms(microandMacro),air,mineralelements,organic
matterandwater.

Livingorganisms

Theseincludemicroorganismslikebacteria,fungi,protozoa,etc.Italsoincludes
macrolivingorganismslikeearthwormsandsomeinsects.

Importance:

 Theycarryoutdecompositionofdeadplantsandanimalsremainstoproduce
humuswhichisusedbyplants.

 SomebacterialikeRhizobiafixnitrogenintothesoil
 Aftertheirdeathmoreespeciallythemacroorganismsdecomposeandaddfertility

tothesoil.
 Otherlivingorganismslikeearthworms,excreteureawhichaddsfertilitytothesoil

byprovidingnitrogen.
 Theyaeratethesoilbymakingtunnels.Themoretunnels,themoretheaeration.

ANEXPERIMENTTOSHOW THATSOILCONTAINSLIVINGORGANISMS.

Apparatus
 2conicalflasks
 Limewater
 2muslinbags
 2samplesofsoili.e.sampleAsterilizedsoilandsampleBfreshtopsoil.

Procedure

Labeltheconicalflasksi.e.AandB
Pourabout10cm3oflimewaterineachoftheflasks.
PutfreshtopsoilinthemuslinbagandhungitintheconicalflaskAandsterilizedtop

soilinanothermuslinbaginBasshownbelow.

Observation:

After8hoursthelimewaterinflaskAwillturnmilkywhileinflaskBtherewillbeno
observablechange.

Conclusion

ThelimewaterinflaskAturnedmilkyduetothepresenceoflivingorganism inthesoil
thatrespirereleasingcarbondioxidewhichturnslimewatermilky.

SOILAIR

Soilcontainsair,thebiggestportionbeingCO2andO2.Soilairisusedbyliving



organismsinrespirationandalsotheplantroots.

N.B. Waterandairoccupythesamepositionandthereforehighlevelofwaterinthe
soilwillreducetheamountofairinthatparticularsoil.

Apparatus:

Soilsample
Distilledwater
Abeaker
Stirringrod

Procedure

Putthedrysoilsampleinthebeakertocover¼ofit.
Pourtwicethevolumeofsoilwater,andstircontinuously

Observation

Airbubblesareseencomingoutofthewaterinthebeaker

Drysoilcontainsair.

EXPERIMENTTODETERMINETHEAMOUNTOFAIRINSOIL

Apparatus:

Drysoilsample
Atleasttwomeasuringcylinders
Distilledwater
Abeaker.

Procedure:

Measureoff50cm3ofdrysoilandtransfertoanotherdrymeasuringcylinder.

Measureoff50cm3ofwaterandaddittothesoilinthemeasuringcylinder.

Observation

Bubblesofairareseenescapingwhenthetwoareaddedandthevolumeofthemixture
islessthantheexpected100cm3.

Conclusion:

Thedifferencebetweentheexpectedvolumeofthemixture(100cm3)andtheactual-
volumewillbethatofaire.g.(50+50)cm3=100cm3expected.

Actual=70cm3

100–70=30cm3Air=30cm3

EXPERIMENTTODETERMINEWHETHERSOILCONTAINSWATER

Apparatus



Drysoilsample
Boilingtesttube
Heatsource
Stirringrod.

Procedure

Pourdrysoilupto1/3ofthetesttube.
Putthetesttubeonaheatsourceforabout5minutes.

Observation:

Astheheatinggoeson,vapourcondensesatthecoolerpartofthetesttube.

Conclusion

Soilcontainswater.

SOILPERMEABILITY.

Thisisextenttowhichasoilallowswatertopassandspreadthroughit.However
sometimessoilpermeabilityandsoildrainageareconsideredtobethesame.

Soildrainage

Referstotherelativeeasebywhichwaterpassesthroughthesoil.

EXPERIMENTTOSHOW WATERRETENTION(DRAINAGE)INSOIL

Apparatus

Atleast3filterfunnels
Filterpaper/cottonwool
Threesoilsamplesi.e.clay,sand,andloam
Cleanwater
Stopclock
Atleastthreemeasuringcylinders
Arrangethepracticalasbelow:-
Watershouldbeaddedtoeachofthefunnelsinthesamequantities.Astopclock
shouldbeusedtomeasurethetimetakenforaparticularquantityofwatertopass
througheachsample.

Observation:

Afteraspecificperiodoftimeitsobservedthatclaysoilretainsalotofwaterthanloam
andsandysoils.Thereforeclaysoilispoorlydrainedwhilesandysoiliswelldrained.



EXPERIMENTTOFINDOUTTHEAMOUNTOFORGANICMATTERINTHESOIL

Apparatusneeded

Heatsource evaporatingdish Tippledstand

Weighingbalance StopClock Stirringrod

Soilsample

Procedure

WeightheevaporatingdishanditsweightrecordedasXg

WeighadrysampleofsoilandcallitW g.
Addthetwoweightsandthetotalshouldbecalled“y”i.e.(CX+W)g=Yg.
Placethedishwiththesoilonheatsourceforabout30minutes.
Removethedishafterthattimeandcoolit.
WeighthedishandthesoilandcallitZg
Theweightoforganicmatterinsoil=Yg-Zg=Pg
Pgisthelossinweightasaresultoflossduetoorganicmatter.

SOILPRODUCTIVITY.

Thisreferstotheabilityofthesoiltoproduceandsustainhighcropyields.

CHARACTERISTICSOFPRODUCTIVESOIL

 Itshouldbewelldrained.
 Itshouldbeofasufficientdepthforgoodrootpenetrationandgrowth.
 Itshouldbewellaerated.
 Itshouldhaveagoodwaterholdingcapacity.
 Itshouldhaveenoughnutrientswhichmustbetherightproportions.
 Itshouldbefeefrom croppestsanddiseases.
 ItshouldhavearightPHfortheparticularcroptobegrownonit.
 Itshouldhaveagoodstructureandtexture.

SOILSAMPLING
itisthecollectionofvarioussamplesofsoilfrom differentlocationsofapieceofland

forlaboratoryanalysis

Reasonsforsoilsampling
 Todeterminesoilfertility



 todeterminesoilstructure
 todeterminesoiltexture
 toknowthebesttypeofcroptogrow
 todeterminethewaterholdingcapacityofsoil
 todeterminewaterholdingcapacity
 todetermineorganiccontentofsoil
 todeterminesoilaeration
 toknowthebestcroptogrowonsoil
 toknowthetypeoffertilizertouse

Equipmentneededinsoilsampling
1.gardentrowel
2.soilauger
3.handhoe
4.labels
5.polyethenepaper

Methodsofsampling
1.transversesampling
2.Zigzagsampling
3.spotsampling

procedureofsampling
 obtaincleanandcompleteequipmenttouse
 determinetheareatobesampledtoknowthenumberofsamplesneeded
 choosethebestmethodofsamplingtouse
 choosethesitestocollectsamplesandavoidoldhousesites,rubbishpits,wet

areas,anthills,boundariesandundershades
 clearallvegetationatselectedsitestoexcludeplantmaterials
 collectsoiluptoadepthof15cm from differentsites
 addthedifferentsamplestomakeacompositesample
 thoroughlymixthesamplesbybreakingthebigclodes
 maketworepresentativesamplesofonekilogram each
 labeltherepresentativesamplesandsendittothelaboratory
 carryouttherequiredanalysis

PLANTNUTRIENTS

Plantnutrientscanbedividedintotwomajorgroupsi.e.MacroandMicronutrients.

Macronutrients(majorelements)

Thesearenutrientsneededbyplantsinlargequantitiese.g.carbon,oxygen,hydrogen,
nitrogen,phosphorous,potassium,calcium,magnesium andSulphur.



Microelements(traceelements)

Thesearenutrientsneededbyplantsinsmallquantitiesthoughtheyareveryimportant
forplantgrowth.E.g.iron,manganese,copper,molybdenum,zinc,chloridesandcobalt.

Macronutrients

Nitrogen:

Thisisoneofthemostimportantelementsneededbyplantsyetitsdeficientinmost
areasofEastAfrica.

Usesofnitrogentoplants

 Itsnecessaryfortheformationofchlorophyll
 Itimprovesthequalityandquantityofleafcropssuchascabbages,dodo,etc.
 Itisaconstituentofplantproteins.
 Ithelpsincelldivisionandthereforeresponsibleforgrowth
 Controlstheuseofphosphorusandpotassium intheplants.

DeficiencysymptomsofNitrogeninplants.

 Thereisrestrictedrootdevelopment
 Plantsbecomestunted.
 Thereisevenyellowingandlossofleaves
 Thereispre-matureripeningoffruits.

Signsofexcessnitrogeninplants.

 Excessiveleafproduction
 Delayedmaturity
 Leafandstem logging
 Scotchingofleaves
 Poorcropyields

Fate/lossofnitrogenfrom thesoil

 Cropremovalduringharvesting
 Soilerosion.
 Throughleaching
 Burningofcropresidues
 Volatilization(denitrification;oxidationofnitratestoatmosphericnitrogen)
 leaching
 monocropping

Sourcesofnitrogen

Commercialfertilizerse.g.NPK,Urea,CAN,Sulphateofammonia,Diammonium
phosphate(DAP)

Organicfertilizerslikefarm yardmanure,compostmanureandgreenmanure.



Lightening.

PHOSPHOROUS

Importance

 Encouragestheformation,developmentandestablishmentofroots.
 Itisnecessaryintheformationoffruitsandseeds.
 Itisneededforcelldivision
 Productionoffatsandproteins.
 Ithelpsinnitrogenbreak-downduringrespiration
 Itisaconstituentofnucleicacid(DNA,RNA)
 Itisimportantinthesynthesisofnucleoprotein
 Itisaconstituentofphospholipids.
 Itgivesresistancetocertaindiseasesincrops.
 Itsessentialpartofallthesugarphosphateinphotosynthesisandothermetabolic

processes.
 Improvesthequalityofcropsmoreespeciallyvegetables.

DEFFICIENCYSYMPTOMS

 Purplecolourationoftheleafespeciallyatthemargin.
 Lowyieldofgrains,fruitandrootcrops
 Slowgrowthrateresultingintolatematurityofthecrops.
 Rednecroticareasontheleaves,petiolesetc.
 Distortionoftheleafshape
 Olderleavesbecomedarkbrown.
 Thereisageneraloverallstuntednessandleaffall.

POTASSIUM

Importance

 Itincreasesresistancetocertaindiseases
 Itencouragesrootdevelopmentandgrowth
 Itisnecessaryforformationofstarchandtransportofsugarwithintheplant.
 Itisessentialforchlorophyllformation.
 Itisneededinnitrogenmetabolism andproteinsynthesis.
 Itreduceslodginginplantsbystrengtheningcellulosecellwall.
 Itcontrolsstomatalmovementhencelossofwater.
 Itsimportanttofolicmetabolism
 Ithasbeenlinkedwithcarbohydratesmetabolism.
 Itregulateswaterinplantcells.

Deficiencysymptom

 Retardedrootdevelopment
 Plantsareeasilyattackedbydiseases



 Leavesdryoutattheedges
 Prematurelossofleaves
 Chlorosiscanalsobeexperienced
 Incerealscellattheleaftipandmargindiefirst.


Factorsaffectingtheavailabilityofpotassium inthesoil

Soilmoisture:Toomuchmoistureinterfereswithexchangeablemoisture.

SoilpH:HighsoilpHfavourspotassium fixation

Temperature:Hightemperaturefavoursthelevelofexchangeablepotassium

Typesofcolloids:Potassium fixationisusuallydoneinsoilcontainingmontimolironite.

CALCIUM

Importance

 RaisessoilpHwhichfavoursnitrogenfixingbacteria
 Improvesrootdevelopmentandgrowth
 Itimprovesvigorandstiffnessofthestem,
 Itgovernstheavailabilityofcertainessentialmineralslikephosphorusand

potassium.
 Itisanactivatorofenzymesinplants
 Itisassociatedwithcellwallstructure
 Inincreasescarbohydratescontentincropslikecotton.
 Itincreasesthenumberofmitochondriainwheatplants.
 Itprotectsplantsfrom injuriesduetotheeffectofhydrogenions.

Deficiencysymptoms

 Therootsbecomestunted
 Deathoftheleavesoccurs
 Formationofweakstem
 Leavesbecomechloroticandchlorosisoccursalongthemarginofyounger

leaves.
 Terminalbudsandtipsofrootsdonotgrowwell
 Thereisdistortionofthegrowingshoottip
 Cellwallsbecomerigidandbrittle

Sources:

 Cropresidues
 Manurei.e.organicandinorganic
 Weatheringofsolminerals
 Agriculturallime



MAGNESIUM

Importance

 Itisaconstituentofchlorophyllhenceresponsibleforthegreencolour.
 Itisimportantintheformationofoilsinplants.
 Itencouragestheproductionandtransportationofcarbohydratesandproteinsin

growingplants.
 Itmaintainstheintegrityofchromaticfiberandribosomes.
 Itisnecessaryforfullactivityoftwoprinciplecarbondioxidefixingenzymes.

Signsofmagnesium deficiency.

 Lossofgreencolourinleaves
 Developmentofpurple,orange,andredpatchesinhorticulturecropssuchas

cabbages.
 Itcausesextensivechlorenchymadevelopmentandscantypithformation.

SULPHUR

Importance

 Itisneededinproteinsynthesisasit’sacomponentofsomeaminoacids.
 Itisusedintheproductionandactivationofsomeenzymes.
 Itincreasestheoilcontentofcrops(plants)
 Itisessentialintheproduction(formation)ofsomevitaminslikebiotine.
 Sulphurtogetherwithironform enzymesimportantinphotosynthesis,respiration,

andnitrogenmetabolism.

Deficiencysymptom

 Lackofrootnodulesinlegumes.
 Stemsarethinandplantsareextremelysmallandshort.
 Thereiscompletechlorosis
 Thereisrapidleaffall
 Leaftipsandmarginsarerolledinwards.
 Terminalbudgrowthisinhibitedandlateralbudsdeveloppre-maturely.

NITROGENCYCLE

CARBONCYCLE



MANURESANDFERTILIZERS

Thesearesubstanceswhichareeitherorganicorinorganicthataddfertilitytothesoil
onceapplied.

Therearetwotypesofmanures/fertilizersi.e.organicmanuresandinorganicmanures.

Inorganicmanures/fertilizersarechemicalsubstanceswhicharemanufactured
artificiallytosupplythechemicalelementsrequiredforgrowthandreproductionofthe
plant.

ORGANICMANURES

Thesearesubstancesderivedfrom plantsoranimalsproductsthatwilladdfertilityto
thesoilonceapplied.

Carbonin
Plants

Carboninfossil
fuels

CarboninAnimals

Carbondioxidein
atmosphere

CO2

Carboninsoil
(organicmatter)



Examplesoforganicmanures:-

Farm yardmanure,livestockmanureormuck
Greenmanure
Compostmanure

Importanceoforganicmanures:

 Theyincreasenitrogencontentinsoilsafterdecomposition
 Theyincreasetheavailabilityofplantnutrientslikepotassium,calcium,magnesium,

andphosphorus.
 Theyincreasethehumuscontentinthesoilaftertheirdecomposition.
 Theyimprovethesoilstructuremoreespeciallyinsandysoils.
 Itincreasesthepopulationofmicrobesinthesoilbyactingasfoodforsuchliving

organisms.
 OrganicmanureslikemuckcanrisethesoilPH
 Theydonothaveresidualeffectonthesoil.
 Deactivatesorganicpesticides
 Increasescationexchangecapacityofthesoil

Characteristicsoforganicmanures

i. Theyarederivedfrom plantandanimalmaterials

ii. Containmuchloweramountsofplantnutrients

iii. Theyimprovesoilstructure

iv. Theystimulatetherateofmicrobialactivities

v. Theyaremorecostlytoapplyperunitofperunitofplantfood

vi. Theyarenotleachedeasilyduetheirlowsolubilityinwater

vii. Havenoresidualeffectsoncropsandsoilorganisms

COMPOSTMANURE:

Thisisamixtureofdecomposedcropremains,vegetablematter,weedsandkitchen
refuse.

Advantagesofcompostmanure:

 Itreallyreleasesnutrientsforplantgrowth.

 Itpromotestheconservationofsoilmoisturebyloweringtherateof
evaporationofwaterfrom thesoil.

 Fullymaturecompostmanureisblackthereforehelpsinabsorbingthe
sun’sheat.

 Itimprovesonsoilstructuremoreespeciallyinsandysoils.

 Itpromotestheactivityofmicrobesinthesoilbyprovidingfoodforthem.



 Itenhancesthecreationofneutralreactioninthesoil.

Limitationsofcompost(disadvantages)

 Ifusedimmediatelyaftermaking,itcanheatupandburncroproots.

 ItrequiresalotofLabourtoprepareit.

 Bigvolumesofcompostareneededtobeappliedinordertoobtainthe
requirednutrients.

 Thereshouldbeagoodsourceofcompostingmaterialsinorderfora
framertomakeenoughwhichisnotalwayseasy.

 Itrequireslargevolumesofwaterduringprocessingtokeepthe
temperaturesatoptimum.

METHODSOFCOMPOSTING

Therearetwomainmethodsi.e.Heapmethodandpitmethod.

PITMETHOD

Thisiswhencompostingisdoneinpitsdugintheground.Itismainlyappliedinareas
withlowrainfall.

Procedureofmakingcompost

i. Pitsmeasuringupto180cm inlength,120cm widthand60cm indepth
varyingaccordingtothetypeofmaterialsbeingused.

ii. Stones/maizestalksareplacedatthebottom ofthepittoform afoundation
andpromoteproperaircirculation

iii. Materialsforcompostingshouldbechoppedintosmallpieces

iv. Compostingmaterialsshouldbearrangedinthepitasfollows;maizestalks/
elephantgrassatthebottom 10cm height,grass/leaves/weeds/kitchen
refuse10cm height,manure(farm yard)10cm height,woodash10cm height
andtopsoil10cm heightinorder.

v. Repeatthearrangementuntilthepitisfull

vi. Putplantleavesatthetopofthepittofacilitateproperaircirculation

vii. Addabout0.5kgofammonium Sulphateatany0.3m heighttoincrease
nitrogencontentofthecompostmanure.

viii. Placeasticklongenoughtoreachtoreachthebottom tomonitorthe
temperatures

ix. Sprinklewatertothepitwhenthetemperaturesarehightomaintainitat
optimum

x. Turningofthematerialinpitsshouldbedoneeveryafter2to3weeksto
enhancecompletedecompositionasfollows;



xi. MaterialsinpitAareputinpitBandpitAfilledwithfreshmaterials

xii. After2to3weeksmaterialsinBisturnedtopitCandreplacedwiththatinpit

A

xiii. Materialsarechangedeveryafter2to3weeksintheorderuntilthereis

completedecomposition

xiv. Thistypeofsequenceensurescontinuoussupplyofmanuretothegarden

Heap/stackmethod

Thisisdoneinareaswithhighrainfall

Procedureofmakingcompost

i. Selectaflatareawithagooddrainage

ii. Makestacks/heapsofabout1.5to2m squaredand1m awayfrom each

other.

iii. Materialsforcompostingshouldbechoppedintosmallpieces

iv. Compostingmaterialsshouldbearrangedinthepitasfollows;maizestalks/
elephantgrassatthebottom 10cm height,grass/leaves/weeds/kitchen
refuse10cm height,manure(farm yard)10cm height,woodash10cm height
andtopsoil10cm heightinorder.

v. Repeatthearrangementuntiltheheap/stackisfull

vi. Putplantleavesatthetopoftheheap/stacktofacilitateproperair
circulation

vii. Addabout0.5kgofammonium Sulphateatany0.3m heighttoincrease
nitrogencontentofthecompostmanure.

viii. Placeasticklongenoughtoreachtoreachthebottom tomonitorthe
temperatures

ix. Sprinklewatertotheheap/stackwhenthetemperaturesarehightomaintain
itatoptimum

x. Turningofthematerialinheapsshouldbedoneeveryafter2to3weeksto

enhancecompletedecompositionasfollows;



xi. Turncompostmaterialinstack1toanemptystackAandthatinstack2on

topof1inAafter3weeks.

xii. Turncompostmaterialinstack3toanemptystackCandthatinstack4on

topof3inCafter3weeks.

xiii. Emptystacksshouldberefilledwithfreshcompostingmaterialtoensure

continuoussupplyofcompostonthefarm.

xiv. TurnmaterialinstackAintostackBthenfollowedbythatfrom Cafterabout

7days

xv. LeavethematerialsinstackBuntildecompositioniscomplete

Precautionstotakewhenpreparingcompostmanure

i. Makestacks/heapsthatareneithertoosmallnortoobigtoavoidincomplete

decomposition

ii. Ensurefreeairsupplytothecompostcontainerforproperdecomposition

iii. Avoidputtingsticksandplasticsincompostmaterialssincetheyreduce

quality

Tothegarden



iv. Sprinkleenoughwatertomaintaintemperaturegoodforproper

decomposition

v. Occasionallyturnthematerialstoensureproperdecomposition

vi. Addthinlayersoffarm yardmanuretoimprovethequalityofcompost

manure

vii. Donottrapfliesincompostmaterialduringcompostingsinceitmaylower

quality

viii. Placecompostpitorheapsinareasshelteredfrom sun’sheatandwind.

GREENMANURE

Thisisthemanuremadebyincorporatinggreenandvigorouslygrowingplantsintothe
soil.

X-teristicsofagoodgreenmanureplant:-

 Itshouldbeabletogrowveryfastsoastomeettherequiredpurposeintime.
 Itshouldhavehighnitrogencontent.
 Itshouldbeleafyorhighlyvegetative.
 Itshouldbeabletorotrapidlyandprovidemanure.
 Itshouldbediseaseandpestfree.
 Itshouldbeeasytoploughintothesoil.

Advantagesofgreenmanure:

 ItsuppliesOrganicmattertothesoilwhichcanimprovesoilstructure.
 Itaddsnitrogentothesoilespeciallywhenlegumesareused.
 Itstimulatesbio-chemicalactivitiesinthesoil
 Itassistsinconservingandmakingavailableplantnutrients.
 Itincreasesyieldsmoreespeciallyinmaize,by20%-70%.

Limitationsofusinggreenmanure:

 Potentialcropsforgreenmanurearefoodcropsthereforeitsdifficulttoconvince
farmerstopracticeitthatway.

 Machineryisneededtoincorporatetheplantintothesoilwhichmaynotbe
readilyavailable.

 Oldplantswithhighfibercontentareverydifficulttoploughintothesoil.
 Ifthecropsarelefttogrowuntiltheyarehardandfibrous,theymaynot

decomposeeasily.



FARM YARDMANURE(MUCK,LIVESTOCKMANURE)

Thisismanureconsistingoffermenteddungandurineofanimalsmixedwithrotten
vegetablematter.

Importanceoffarm yardmanure:

 Itaddslargequantitiesoforganicmattertothesoil.
 ItprovidesthesoilwithessentialnutrientslikeNPK(Nitrogen,Phosphorus&

Potassium).
 Itcanbeusedtoimprovethequalityofotherorganicmanuressuchascompost.

Preparationoffarm yardmanure

 Placedrylitterintheanimals’pentoactasbedding

 Turnthelitterasanimalsdefecateandurinateonit

 Selectaflatplacewithaconcreteflooroutsidethepen

 Removethedirtylitterfrom thepenandplaceitontheconcretefloor

 Raiseashadeoverthelittercollectedfrom thepentoprotectitfrom rainand

sunshine

 Allowthecontentstodecomposecompletelywhileintheshade

 Coatthecontentwithathinlayeroftopsoiltoreducelossofnitrogen

 Aftersixweeksthemanureisreadyforuse

N.B Farm yardmanureshouldbepreparedundercovertopreventlossesof
nitrogenandsolublemineralnutrients.

Factorsaffectingthequalityoffarm yardmanure:-

1.Thetypeofanimalsthatprovidesdung;Nonruminantsandfatteninganimals
producedungrichinnutrientsthanthatoflactatinganimalswhichextractalot
ofphosphorousfrom thefeeds.

2.Typeoffoodtheanimaleats;Feedsthatarerichproteinsandmineralstendto
producebetterqualitydungformanure.

3.Thetypeofbeddings(litter)usedbytheanimals;Cerealstrawhasahigher
capacityofabsorbingmoisturethereforecanmakeabetterraw-materialfor
manure.

4.Methodofstorage:Manureheapsshouldbeshelteredfrom directsunshineand
rainsincerainleachesawaynutrients.

5.Lengthoftimegivenforcompletedecomposition;Themoretimegivenfor
completedecomposition,thehigherthequalityofthemanure.

INORGANICFERTILIZERS

Thesearechemicalsubstanceswhicharemanufacturedartificiallytosupplythe



chemicalelementsrequiredforgrowthandreproductivenessofplants.

TYPESOFINORGANICFERTILIZERS

Therearetwomaintypesofinorganicfertilizers

i. Straightfertilizers

ii.Mixed/Compoundfertilizers.

STRAIGHTFERTILIZERS

Thesesupplyonlyoneoftheprimarymacronutrients(nitrogen,phosphorusand
potassium)e.gurea,singlesuperphosphate,doublesuperphosphate,Sulphateof
ammonia,calcium-ammonium nitrateandammonium nitrate.

MIXED/COMPOUNDFERTILIZERS

Thesecontainatleasttwooftheprimarymacro-nutrients(elements)ofNitrogen,
PhosphorousandPotassium (NPK).ExamplesofsuchfertilizersareN.P.K.,Di-
ammonium phosphate,ammonium hydrogenphosphateetc.

AdvantagesofCompoundFertilizers

Themixtureisusuallydriedintofineandwell-mixedgranuleswhichcanbeappliedby
handandthroughfertilizerdrill.

Themixtureisstableanddoesnotcakeuptoform lamps

Theycontainallthemajorplantnutrientsinrightproportions.

Theysavethefarmer’sLabourofmixingfertilizersduringapplication.

Disadvantages(Limitations)

Theyareslightlymoreexpensivethanstraightmanures.

Theymaybeunsuitableformostofthesoilswhichlackonlyonenutrient.

FACTORSINFLUENCING(DETERMINING)THEUSEOFMANURESBYFARMERS:

 Soilanalysis:Thisisimportantbecauseitexpressestheneedandtypeoffertilizers
 Thetypesoffertilizersavailable;Differentcropsrequirespecificnutrientsand

thereforethefertilizersavailableinshopsshouldmeettheabove.
 Priceofafertilizer,increasesuseoffertilizersbyfarmersisdeterminedbythe

pricesandtheexpectedprofitsafteruse.
 Management;Thefarmer’sfollow-upoftherightapplicationmethodandperiodof

applicationaffectstheresultsachievedafteruse.
 Knowledgeandskillsofthefarmer;Farmersmoreinformedaboutfertilizerscanuse

moreofit
 Cropvalue;growinglowvaluecropsmaynotencouragetheuseoffertilizerssince

thecostmaybehigherthantheyieldexpected



FACTORSAFFECTINGCROPRESPONSETOFERTILIZERS

. Natureoffertilizers;Highlysolublefertilizerscanbeeasilyabsorbedandusedby
crops

ii. Soilfactors;Somesoilshaveahigherabilityofsupplyingnutrientsthanothers
anditvariesfrom placetoplaceandtimetotime

iii. Climate;Placeswithlowrainfallhavereducedleachinghencemostofthe
fertilizersappliedwillbeusedbycrops

iv. Therateofapplication;Somefertilizersonceappliedinexcesswillbecometoxic
andhencenotusedbythecropsorcausedeathtothecrops

v. Cropfactor;Somecropwillfailtorespondtoaparticularfertilizerhencemaking
ituselesscropswillneedahigherquantityofthefertilizerstorespond.

vi. Cropage;Maturecropsmayhavelowfertilizerrequirementthantheyoung
vigorouslygrowingcrops

. Presenceofpestsanddiseases;Cropsattackedbysuchshoealowresponseto,
fertilizersduetoacompromisedcropphysiology

viii. Weedpopulation;Ahighpopulationofweedinthegardenwillusealotof
nutrientsleavinglittleforthecrophencelowcropresponse

. Soilstructure;Poorstructurepreventsproperrootdevelopmenthenceareduced
nutrientabsorptivepowerforcroproots.

APPLICATIONOFFERTILIZERSTOTHESOIL:

Themethodsforsupplyingfertilizersefficientlyare:-

1.Broadcastingbeforeplanting:Herethefertilizerisspreaduniformlyoverthe
fieldanditgivespositiveresultsforseedswhicharebroadcasted.

2.Roworbandplacement;Inthismethod,thefertilizersareplacedinlocalized
areasalongtherowsatcalculateddistanceformaximum absorptionbyplants.

3.Topdressing;Thefertilizersmoreespeciallynitrogenousisappliedasasecond
dosebybroadcastingonthesoilsurfaceclosetotheplantswhenthecropis3-4
weeksold.

4.Drillplacement;Thefertilizersisappliedbyadrillalongwiththeseedduring
planting.Themethodgivesgoodresultswithwheat,maizeandothercereals.

5.Bandplacement;Thefertilizerisplacedononesideorbothsidesoftherow
about5cm belowtheseedand4cm from theplant.Themethodisusefulfor
cropswhicharesensitivetodirectcontactwithfertilizerslikecottonand
tomatoes,

6.Applicationbyplough:Thefertilizersareplacedinacontinuousbandatthe
bottom oftheploughfurrows.Eachbandiscoveredasthesucceedingfurrows
areturnedover.

7.Applyingliquidfertilizersbyirrigationorspraying:Theapplicationoffertilizers
insolutioncanbeusedonhighvaluecropsandthefertilizerhastobesolublein
water.



SOILANDWATERCONSERVATION

Thisisthescienceandartoflookingafterthelandinsuchawaythatsoilisretainedin
oneplaceandnotcarriedawaybyerosiveagents.

Aimsofsoilandwaterconservation:

 Toreducesoillossesbytakingmeasuresagainstagentsthatcausesoilerosion.
 Tomaintainsoilfertilitythatcanbelostthrougherosion.
 Toretainwateressentialforcropgrowth.
 Tomaintainthephysicalpropertiesofsoilthatisidealforcropproduction.

SOILEROSION

Thisistheremoval/washingawayoftopsoilbywindandrunningwater.

Factorspredisposingsoiltoerosion:-

1. Overgrazing:Keepingahighnumberofgrazinganimalsonalimitedamount
ofpastureremovesvegetationcoverexposinglandtoerosion.

2. Burningofvegetation:thisremovesthevegetationfrom thesoilexposingit
toerosiveagentslikewaterandwind.

3. Overcultivation:Thisreducestheorganicmatterinthesoilandalsodestroys
soilstructuremakingthesoilmorepronetoerosionbyrunningwaterand
wind.

4. Improperfarmingmethods:Likeploughingalongtheslope,plantingannual
cropsonsteepslopesencouragessoilerosion.

5. Man’sactivities:Themajoractivitiesherearethoseinvolvedinconstruction
whichcanleadtotheclearingofvegetation.

EffectsofSoilErosioninAgriculture:

1. Itreducesthequalityofsoilbywashingawaysoilnutrientsandincreasing
acidity.

2. Thereisareductionoflandareaavailableforproductionmoreespecially
wheregullyerosionoccurs.

3. Erosionincreasesthecostsofproductionsincethefarmerwillspendmoney
tryingtocontrolit.

4. Itdestabilizessoilprofilesbytransferringsoilfrom oneplacetoanother.
5. Erosionleavesthesoilsurfacebareandhardwhichmakesthesoilmore

difficulttowork.
6. Soilproductivityisreducedmoreespeciallywhenlessproductivesoilis

depositedovertheproductivesoil.
7. Gullyerosioninparticularmakesmechanizationontheaffectedfieldvery

difficult.
8. Erosioncanleadtowaterpollutionmoreespeciallywherefertilizersfrom land

arewashedintowaterbodiestocausepollutionofthewater.
9. Erosionleadstothesedimentationofdams,rivers,andlakes.
10. Leadstospreadofweedseeds.



11. Itmayleadtothespreadofpestsanddiseasesingardens
12. Italterssoilstructureandtexturethataffectscropgrowth

TYPESOFEROSION:

GeologicalErosion:Thistakesplaceundernaturalconditionsbeforeman’s
disturbanceofsoilandvegetation.

AcceleratedErosion:Thisisthedeteriorationandlossofsoilasaresultofhumanor
animalactivitieswhichlossessoildirectlyorindirectly.

Splash/raindroperosion;thisasaresultoftheimpactofraindropsonthesoil
surface.Theseriousnessofthiserosiondependsonraindropsize,vegetativecover,
soilstructureandlandgradient.

Sheeterosion;thisisauniform removaloflayersofsoilfrom slopinglandasaresult
ofsheetflow.Itisthemostseriouserosionsinceitremovesthemostproductivelayer
ofsoil.Itgiveswaytorillerosion.
Rillerosion;soilisremovedleadingtotheformationofsmallandclearlycutchannels.
Rillsaresmallandcanberemovedbynormalploughingorharrowing
Gullyerosion;thisiswhereUandVshapedlargechannelsareformedthatcancarrya
lotofwaterandsoil.Gulliescannotberemovedbynormalcultivationmethodsdueto
theirsize.
Winderosion;thisiswherewindcarriessoilasitblowsoverthebaresoilsurfacewith
novegetation.Itismoreseriousinplaceswithlimitedvegetationandloosesoil
structure

Factorsinfluencingsoilerosion:

1. Rainfallintensity:Rainreceivedinsmallamountsoveralongperiodoftime
causedlesserosionthanthatreceivedinlargeamountsforashorttime.

2. Topography:thesteepertheslope,thefasterthespeedofwaterflowingover
itandthegreaterthesoileroded.Alongerslopehasmorewaterflowingover
itandthereforeagreaterchanceoferosiontakingplace.

3. Vegetation:
 Thedensityofvegetationcoveraffectstherateoferosion.Dense

vegetationreducessoilerosionbyslowingdownthespeedofrainwater
andtheimpactofraindropsonthesoilsurface.

 Theplantrootscanbindsoilparticlesreducingthechancesoferosion
 Decomposedplantsaddorganicmattertothesoilwhichimprovesthe

waterholdingcapacityandsoilstructurethatcanresisterosion
 Treescanactaswindbrakeshencereducingtheeffectofwinderosion.
 Vegetationincreaseswaterinfiltrationwhichreducessurfacerunoff

4. Farmingpractices:Continuouscultivationoflandleadstothebreakdoneof
thesoilstructuremakingthesoilmoresusptibletoerosion.



5. Ploughingdowntheslopewillincreasesoilerosionsincethespeedupthe
speedofwater.

6. Man’sactivities.Disturbanceofsoilstructureandotherpropertiesbyman
mayincreaserateoferosion

CULTURALMETHODSOFSOILANDWATERCONSERVATION

I.Minimum tillage:thissafeguardagainstdisturbanceofsoilphysical
propertiesthusreducingthechancesoferosionandmoistureloss.

Importanceofminimum tillageonsoilconservation
Preserverssoilstructurehencemakingsoilresistanttoerosionandwaterloss.
Reduceslossofwaterbyevaporation.
Conservesorganicmatterinthesoilbyreducingoxidation.

II.Mulching:Thisreducestheimpactofraindropsonthesoilsurfacetocause
splasherosionandalsocontrolslossofsoilmoistureMulchisanymaterial
usedtocoverthesoilsurfacetopreventexcesslossofwaterbyevaporation,
controlofsoilerosionandsuppressingweeds.

Materialsusedasmulchinclude:-

Straws,dryleaves,trash,stalks,coffeehusks,drygrass,sisalwasteandpolythene.

AdvantagesofMulching:

 Reducessoilerosionbycheckingthespeedofwaterandbatteringeffectofrain
dropsonthesoilsurface.

 Itconservessoilmoisturebyreducingevaporationofwaterfrom thesoilsurface.
 Itincreaseswaterinfiltration(downwardentryofwaterintothesoil)byreducing

surfacerunoff.
 Organicmulchesdecomposeandaddorganicmattertothesoilhenceimproving

soilfertilityandwaterholdingcapacity.
 Mulchesmoderatesoiltemperatureshenceallowingsoilmicrobestostayinthe

soilandcarryoutdecompositionsoastoimprovesoilfertility
 Controlsweedsbycuttingofflightsupplytothem atseedlingstage.
 Itimprovesonsoilstructurewhentheorganicmulchesdecomposetoprovide

organicmatter.
 Itincreasesyieldsincertaincropsbyprovidingmanureandaweedfree

environment.
 Mulchescancontrolcertainpestslikethebananaweevils(Cosmopolites

sordidus)whicharetrappedinthemulch.

Disadvantages:

 Mulchesmoreespeciallytheorganiconescanbeitwhendryanddestroy
thecropsinthegarden.



 Theycanactasbreedinggroundsforpestsliketermites.
 Somemulchescausedeficiencyintothesoil.
 Mulchingmaterialsarequiteexpensiveforthefarmerstopurchase,

transport,andlayinthegarden.
 Thevegetablematerialmaybeasourceofweedsmoreespeciallywhenit

isnotcompletelydry.

III.Croprotation:Thisisthesystem ofgrowingdifferentcropsonthe
samepieceoflandinasequenceordefiniteordersoastopreserve
andmaintainsoilfertility.

IV.Manuring:Manuresimprovethesoilstructuretherebyallowingwater
infiltrationandbindingofthesoilparticlestogether.

V.Aforestation:Treesplantedreducesoilerosionbywindandwater
sincetheyincreasewaterinfiltrationintothesoilandbundsoil
particlestogether.

VI.Windbreaks:Thesearelinesoftreesplantedperpendiculartothe
directionoftheprevailingwinds.Theyreducethespeedofthewind
hencecontrollingerosionbywind.

VII.Plantingcovercrops:Thisarecropsplantedtoreducetherateof
waterrunofffrom thesoilsurfaceandholdsthesoilparticles.

X-teristicsofagoodcovercrop:

 Itshouldbeeasytoestablishandmultiply
 Itshouldgrowrapidlyandvigorouslytosuppressweeds
 Itshouldnotactasacompetitortothemaincrop.
 ItshouldnotdemandtoomuchLabourtocontrolitsgrowth.
 Itshouldbetoleranttopruningandslashing
 Itshouldstrivewellonafertilesoil
 Itshouldberesistanttopestsanddiseases.
 Itshouldhavegoodforagewhichspreadsoverthesoil
 Itshouldbeabletowithstandsunlightduringtheearlystagesofgrowth.
 Itshouldbeabletotolerateshadingbythemaincrop.
 Itshouldbedroughtresistantsoastobeabletosurvivelongdrought.
 Itshouldnotproduceanysubstancethathastoxiceffecttothemaincrop.
 Itshouldbeeasytoberemovedwhennecessaryandincorporatedintothesoil.

VIII.Stripcropping:Herecropsandpasturesareplantedalongthe
contoursinalternatestripstoreducesoilerosionbyslowingdown
thespeedofrunningwater.

IX.Intercropping:Whencerealsareintercroppedwithlegumeshaving
broadleaves,soilerosion,canbereducedbythebroadleavedplant.

MECHANICAL/PHYSICALMETHODSOFEROSIONCONTROL



Terracing:Thisisdoneinplaceswithsteepslopeswhereterraceareconstructedto
reducetheslope.Theterracescanbeofvariousformslikebroadbasedterraces,
narrowterracesandbenchterraces.Thesereducethespeedofrunningwaterdownthe
slopeandencouragewaterinfiltration.

Contourploughing:Thisinvolvesploughingacrossthehillalongthecontourstoreduce
theextentofwaterrunoffoverthesurfaceofthesoilbythehelpoffurrows.

Bunds Theseareheapsofsoilmadeacrosstheslopetotrapanywaterthatflows

downthehilltoconservesoil

Ridges.Thesearetheheapsofsoilthataremadeacrossaslopeonwhichcropsare

grown.Theytrapsoilandwaterrunningdowntheslope

Gabions/barrages.Theseareobstructions/structuresofstonesmainlyputintrenches

toreducethespeedofwaterdownthetrenchandtrapanysoilinthewaterflowing

Diversionchannels.Theyarewaterchannelsconstructedattheraisedpartofthefield

todivertwaterflowingdownintothegarden

Deepploughing.Ploughingdowntothesubsoilincreaseswaterinfiltrationandhence

reducingsurfacerunoff.Thiscontrolssoilerosion

Gradedbanks.Waterrunoffinthegardenisreducedbyconstructionofbanksand

reducingoftheslope.Waterfrom eachbankisconductedaway

Absorptionbanks.Thesearechannelsconstructedacrosstheslopeofthefieldtotrap

rainwaterforfutureuse.

Grassedwaterways.Thesedrainagechannelswhichleadawayexcesswaterand

havinggrassplantedinthem totrapsoilandreducewaterspeed

LANDRECLAIMATION

Thisisthepracticeofregainingorbringingbackwastelandtousesoforcropping,
rearinganimalsorsettlement.Suchlandcouldbeunderswamps,rivers,forests,
desertsofinfestedwithpestsliketsetseflies.

MethodsofReclaimingland:

Theseincludethefollowing:-

Deforestation,irrigation,terracing,drainingswampyareas,afforestration,applicationof
fertilizers,landclearing,pestcontrol,levelingandstumping.

Deforestation:Hereforestsareclearedusingbulldozers,motorizedsaws,axesor
pangatoreleaselandforagriculture.Howeverthispracticehasothernegative
effectsontheenvironment.

Drainingswampyareas:Landdrainageisamethodofrehabilitatinglandby
removingexcesswaterfrom anareawhichiswaterlogged.

Advantagesofdrainingland:



 Drainagesprovideagoodenvironmentwhichencouragesoptimum rootgrowthby
improvingaeration.

 Drainageraisessoiltemperaturessinceawetsoilisusuallycold.Thisimprovesthe
growthofplantssincetheyneedwarmtharoundtheroots.

 Drainageallowstractorsandothermachinestomoveeasilyoverthesoil.
 Itisimportantincontrollingparasitesliketheliverflukes
 Drainageimprovesonthesoilstructureofaparticularplace.
 Itcreatesawatertablewhichdoesnotfluctuatemuchgoodforcitrusfruits.
 Itimprovesrootpenetrationintothesoilhencepropergrowthoftheplant.
 Croplossesduringharvestwhichareduetowetconditionsareminimizedby

drainingland.

METHODSOFDRAININGLAND

Themethodsthatcanbeusedinclude:

Surfacedrainage:Thisistheremovalofwaterfrom thesurfaceofthesoilbymeansof
openditches.Openditchesareusedtoremoveexcess(surface)waterfrom lowlaying
areas:-

Advantagesofsurfacedrainage

 Itiseasytonoticetheblockagesandthereforecorrectedeasily.
 Openditchesarecheaptoconstruct
 Therearelesschancesofleachinginthismethod
 Doesnotdryoutthesoilcompletelyhencepreservingsoilmoisture

Disadvantages

 Theyaremorepronetogullyerosionwhichmaybedestructive.
 Theditchesoccupygoodlandwhichcouldhavebeenusedforcropgrowing.
 Theyinterferewithmechanicaltillageoperationandlivestockimprovement.
 Theyareexpensivetomaintain
 Levelingshouldbedonebeforewatercanflowintothedrainswhichmaybedifficult

toachieve

SUB-SURFACE(UNDERGROUND)DRAINAGE/TILEMETHOD

Thisiswherewaterisdrainedawayfrom waterloggedareasthroughtilesordrainpipes
laidunderground:-

Advantagesoftilemethod(sub-surfacedrainage)

 Itleavesthefieldfreeofsurfaceobstruction
 Itdoesnotencouragegullyerosionasobservedinsurfacedrainage.
 Thereisnoneedtolevellandtofacilitatedrainage.

Disadvantagesofthetilemethod:

 Mayleadtoexcessiveleachinginareaswithheavyrainfall



 Theydryoutthelandexcessivelyattimesandyetbeinadequateduringwet
weather.

 TheyareexpensiveandrequireskilledLabourtoinstall.
 Theyareeasilyblockedbyrootsofmanyperennialcrops

Sub-soilingdrainage.

Thisistheremovalofsurfacewaterloggingcausedbythebuildupofanimpervious
layerusingaheavycultivationwithoneormoretimesthatcanpenetrateupto90cm
deep.Theoperationcracksandloosenssubsoilespeciallyunderfairlydryconditions.

Useofdeeprootedplants

Plantslikeeucalyptuseswhichhavedeeprootedthatcanpenetrateimpervioussubsoil
canbeusedindrainingland.

Terracing:

Thisconserveswaterandsoilmakingthefieldeasytoworkwithmachinery.Itismainly
doneinhillyplaces.

Afforestration:

Thisispracticeofplantingtreesinplaceswheretheydiedoutorwheretheyhavenever
existedbefore.Treesareplantedinareassuchashilltopsoronslopesofmountains
andhills,wherenocropscangrow.

Leveling:

Thisisdoneinplaceswithanti-hillswhichhindermechanization.Theplaceisleveledto
allowmachineryuseandcropproduction.

Landclearing:

Thisiscarriedoutinordertomeetthefollowingobjectives:

 Toincreaselandforcropandanimalproduction
 Tomakemechanizationpossible
 Todiscouragepests.

Itcanbedoneusinghandmethod,mechanicalmethod,chemicalmethod,bushburning
oruseofexplosives.

Fertilizersapplication:

Thisisdoneinordertoreclaim poorsoilmoreespeciallyforcropsproduction.
Inorganicfertilizerscanbeaddedtoimprovethefertilityofsuchanarea.

Pestcontrol:



Sincepestsareaproblem sincetheyarevectorsofimportantdiseaseslikesleeping
sicknessinhumansandnaganaincattlefortsetseflies.Placeswithsuchpestsshould
besprayedtoallowhumansettlementandagriculturalproduction.

Stumping:

Thisistheremovaloftreestumpsfrom anarea.Iteasesmechanizationandprovides
moreareaforagriculturalproduction.

Irrigation:

Thisisthepracticeofapplyingwaterartificiallytothesoilinareaswherethereisnorain
orwhererainisinadequate.

TYPESOFIRRIGATION

1. Surfaceirrigation

Thisistheapplicationofwateroverthesurfaceofland.Itmayincludethefollowing
methods:

Floodirrigation furrowirrigation

Borderirrigation basinirrigation

a. Floodirrigation:

Inthismethod,waterisappliedbyfloodingflatareas.Itisthemostsuitableareasin
placeswithabundantandcheapwater.

Advantages

Floodingcankillcroppestsanddiseases

Itdoesnotneedthelevelingofland.

Goodforareaswithabundantwatersupply

Disadvantages:

Ifthewaterflowsfast,itmaynotinfiltratethesoil.
Waterloggingandleachingofnutrientsmayoccur
Surfacerunoffmaycausesoilerosion.
Littlecontrolofwatersuppliedleadstowastage.
Excesswatercausesleaching

b. Furrowirrigation

Herewaterissuppliedtorigidlandfrom amainsourcethroughsupplycanals.The
excesswatercollectedfrom thebottom ofthefieldindrainswhichleadtoawaterway.

N.B.Cropsarenormallygrownonridgeswhichmustbecarefullypanned.



Advantages

Waterinfiltratesuniformly

Thismethodissuitableforrowcropssuchascerealssincefurrowscanbemadeina
rowform

Canusepoorqualitywatersincetherearenopipestobeblocked

Disadvantages

Thereisadangerofsaltaccumulationinthefurrowmoreespeciallyifthewater
containssalts.

Itmayencouragesoilerosion

Excesswatermaycauseleaching

Movementinthegardenbymachinesisimpeded

Mayrequiregradingoflandwhichincreasescostsofproduction

Sometimesenoughwaterdoesnotreachtheendofthefurrows.

c. Borderirrigation

Inthismethodwaterfrom thesupplycanalisappliedtothetopendofstripsofland
whicharedividedbylowearthbunds.Duetoevengradingoftheland,thewaterflows
inaregularuniform sheetdowneachstripwettingthesoilasitadvances.

d.Basinirrigation

Thisisasystem usedonleveledlandtoirrigateorchardsmainly.Abasinismadeeither
foreachtreeorgroupoftreesdependingonthesoilconditionsandsurfaceslope.

Theadvantagesofthissystem arethattheLabourcostislowandituseslesswater.

2.Overhead/sprinklerirrigation:

Thisinvolvessupplyingwaterjustlikenaturalrain.Thesystem consistsofapumping
unitwhichsupplieswaterunderpressureanditissprinkledtothecropsandsoil.

Advantages

 Waterdeliverycanbematchedwithcroprequirements.
 Movementinthegardenbymachineisnotaffected.
 Itdoesnotrequirethelevelingoflandhencereducethecostsinvolvedinthat.
 Itdoesnotencouragesoilerosionasobservedinthesurfacemethodsof

irrigation
 Agriculturalchemicalssuchasfertilizerspesticidesandherbicidescanbe

applieduniformlywiththeirrigationwater.



 Adaptstodrytopography.
 Thesystem doesnotrequirespecialskillstooperateitasseenindripirrigation.
 Canbeintegratedwithseveralagronomicpracticesinthegarden.
 Itisanideamethodinsandysoilsandhillyareas
 Lowmaintenancecosts.
 Thereisadequateinfiltrationofwaterintothesoilwhichisimportantincrop

nutrientsabsorption.
 Sometimesthehighpressuresofwaterfrom theirrigationsystem cankillpests.

Disadvantages:

1.Thewaterdropletsmayhaveahardeningeffectonthesoilwhichhindersfurther
waterinfiltration.

2.Thesystem requiresahighinitialcapitaltoinstallwhichmaynotaffordedbythe
peasants.

3.Waterdoesnottendtoinfiltrateveryfarintothesoilmoreespeciallywhen
pumpedinsmallamounts.

4.Thereisariskofsaltaccumulationaroundtherootzoneareas.
5.Iftheweatheriswindy,theapplicationofwaterbecomesuneven.
6.Thesystem hasbeenknownasonewayinwhichpathogensarespreadin

gardens(pathogensarediseasescausingorganisms)

3.Drip/TrickleIrrigation

ThisisrelativelynewmethodofirrigatingcropsandismainlyusedintheUSA,
AustraliaandIsrael.Waterissuppliedthroughplasticpipestoeachrowofcrop
plantsandasmallnozzleallowswatertotrickleoutandprovidesmoisturearound
theplantroots.

Advantages

 Waterisdeliveredneartherootareasothatthecropsthecropscangetagood
supplyofwater.

 Thereislesschancesofwaterevaporationandaccumulationofsaltsasin
overheadandsurfaceirrigation.

 Theareabetweentherowsinnotinvadedbyweedssincethereisnowater
suppliedthere.

 Itisaveryeconomicalwayofusingwatersinceitinvolveslesswastage.
 Fertilizerscanbemixedinthewaterandsuppliedtothecrops.
 Lowpressureisrequiredtopumpthewaterthroughthesystem hencesaving

energyintake.

Disadvantages



 Itrequiresahighinitialcapitaltopurchaseandinstalltherequirementinthstype
ofirrigation.

 Thesystem requiresgoodqualitywaterwhichcannotblockthepipes.
 Itisunsuitableforsteepandunevenareas

FACTORSTHATDETERMINETHETYPEOFIRRIGATIONTOBEUSEDINANAREA:

1. Thesourceofpower

Abundantpowersupplyinanareacanencouragesomebodytouseoverheadirrigation
sincethereispowertopumpthewater.

2. Typeofsoil

Loosesandysoilsarenotgoodforthesurfacemethodsofirrigationsincetheyare
morepronetoerosion.Butoverheadirrigationcanbegoodinsuchplaces.

3. Topography

Anareawithhillsandvalleyscanonlyallowoverheadirrigationwhichdoesn’tinvolve
thelevelingofland.

4. Typeofcropsgrown.

Thegrowingofhighvaluecropscanallowtheuseofcostlyirrigationmethodslikedrip
andsprinklerirrigationmethodssinceafarmerwillbeabletocoverthecosts.

5. Methodsofplantingcrops

Cropsplantedinrowcanallowtheuseofdripirrigationmethodandmostofthesurface
methodswhichcan’tbeusedinbroadcastedcrops.

6. Availabilityofwater.

Placeswithlimitedwatersupplycanefficientlyapplydripirrigationmethodsinceitis
moreeconomicalintheuseofwater.

7. Capital

Theavailabilityofenoughcapitalwillallowafarmerselectanytypeofirrigation
methodssincehecanaffordallthecostsinvolved.

8. Knowledgeandskills

Somemethodsofirrigationlikedriprequirespecialskillsandknowledgewhichmustbe
readilyavailableduringinstallationandmaintaining

9. Climaticalrecords:

Thesewillshowthenaturalwateravailabletothecropinordertodetermineartificial
applicationneededinaparticularperiod.

CROPPRODUCTION



FACTORSTHATDETERMINE/AFFECTCROPSGROWNINANAREA.

Thefactorsaredividedintotwobroadgroup’si.e.

- Abioticfactors - Bioticfactors.

ABIOTICFACTORS

Thesearefactorsthatarearesultofnonlivingpartoftheenvironmente.g

Soilfertility Soildensity

Soiltexture Qualityandquantityoflight

Humidity temperature

Rainfall wind

Daylength

1. SoilPH

DifferentcropsrequiredifferentspecificpHfortheirpropergrowthe.g.tearequire
acidicsoil,tobaccomayrequireslightlyacidicsoil.

2. Soilfertility

Cropsarenutrientswhichmustbereadilyavailablefortheirpropergrowth.

3. Soildrainage.

Somecropslikericeareabletothriveinpoorlydrainsoilwhileotherslikemaizecannot
withstandpoordrainage.

4. Soilstructure

Thisaffectsthemovementofair,transferofheatandrootdevelopment.

5. Soiltexture

Thiscanalsoaffectthenumberofphysicalpropertiesofsoilwhichareverycrucialto
cropgrowth.

6. Temperature

Someplantslikethecerealsandgrasescanliveinareawithhightemperature.Since
theyarethemechanism ofclosingtheirstomatadurigtheday.

7. Availabilityofwater.
Waterisusedasarawmaterialforphotosynthesis.Absenceofwaterina

particularareacanlimitthegrowthofaparticularcropsmoreespeciallythesethat
arenotdroughtresistantinbananas.

8. Topography
Thisdeterminesthenumberoffactorsliketemp,humidityrainfallwhichallaffects

cropgrowth.

9. Pestanddiseases.
Cropsinsomeareashavebeeneliminatedduetothepresencepestanddiseases.



e.g.TomatogrowinginmostareasofUgandaislimitedbybacterialwilt.

10. Wind.
Athighattitudesstrongwindsareexperiencedwhichwillaffectthegrowthof

crops.

11. Socialfactors
Somecommunitiesaregrowingcertaincropssincehistoricallytheyhaveactedas

foodcrope.g.milletamongtheItesotofUganda.

12. Economicreasons
Somecropsarecashcropsthereforetheymustbegrowntoprovidefarmswith

incomee.gcoffee,tea,cocoa.

13. Governmentpolicy.
Thegovernmenthasbeenrestrictingthegrowthofcertaincropsforhealth

reasonsandsecuritye.g.Opium /Marijuana.

CLASSIFICATIONOFCROPS;

Cropsareclassifiedintotwomaingroups

a)Annualcrops

b)Perennialcrops

ANNUALCROPS

Thesearecropswhichcompletetheirlifecyclewithinoneyeare.g.

i. Cereal(millet,Sorghum,Rice,Wheat,Barley,Maize,Oats,andRye)
ii. Legumes(Beans,Soybeans,Cowpeas,Pigeonpeg,G-nuts)
iii. RootCrops(Cassava,Sweetpotatoes,Irishpotatoes,Yams,)
iv. Vegetables(cabbages,tomatoes,onions,eggplants,amaranthusspp,carrots,

dodo,spinach,pumpkins,cucumber,water,melon,garlic,pepper.)
v. Oilcrops(Simsim,sunflower,cotton)
vi. Fibercrops((cotton)
vii. Drugcrops(Pyrethrum)

PERRENIALCROPS

i. Beverages;coffee,tea,andcocoa

ii. Fruits;pawpaw,guava,avocado,jackfruit,passionfruit,pineapples,

bananas,e.t.c



iii. Citrus;oranges,lemons,tangerines,e.t.c.

iv. Sugarcrops;sugarcaneandsugarbeet

v. Spices;vanilla,ginger,clover,e.t.c.

CEREALS

Thesearecommonlyknownasgraincropsandtheyhaveahighcontentof
carbohydrates.Theyarethemostcommonfoodcropsusedallovertheworld.

REASONSWHYCEREALSARETHEMOSTFOODUSEDINTHEWORLD.

1. Theyareeasytoprepareasfoodforexamplericeandposho.
2. Theyareadaptedtoaverywiderangeofsoilandtheenvironmentalcondition.
3. Theyhavefewerpestanddiseaseascomparedtoothercrops.
4. Cerealscontainahighamountofcarbohydratesandvitaminwhicharehighly

neededinourdiet.
5. Becausetheycontainlowmoisturecontenttheyareeasytostoreandused

whenneeded.
6. Cerealshaveashortlifecycleascomparedtothecropsandotherperennials.
7. Cerealscanbeusedasfoodforbothmanandanimals.
8. Becausetheyarelessbulkyhenceitiseasiertotransportcerealsfrom one

placetoanother.
9. Managementpracticeslikeplant,weeding,canbeeasilydonebymachines

reducingLabourrequirementsduringproduction.
10. Theydonotrequirespecialseedbedbeforebeingplanted.

MAIZE- ZEAMAYS

Plantcharacteristics

1. Maizeisanannualcerealcropwhichcangrowuptoaheightof4-6metres
2. Amatureandagrowingmaizehasaproprootradiatingfrom themainstem

outwardintothesoilprovidingsupport.Thedepthoftherootdependson
numberoffactorse.g.soil,rainfalletc.

3. Thetasseli.e.malemaizeinflorescenceemergesatthetopoftheplantand
sheditspollenoveraperiodofaboutoneweek.

4. Thesilki.e.femaleinflorescenceemergesfrom theearoutwardstowardsthe
endofpollensheddingandremainsconceptiveforaperiodofaboutthree
weeks.

5. Ingoodconditionmaizeleavesaregreenwithparallelveinandlongi.emore
than0.5m.

6. Atanearlystageofgrowthitcanbeploughdownasgreenmanureto
providenutrientintothesoil.

7. Youngmaizecanbeusedformakinghayforfeedinglivestockhoweveritcan
bringdigestiveproblem ifthemaizeisamatureoneduetofibrouscontent.

8. Maizeflourcontainalotofcarbohydrateswheneatenitcanbemetabolized
toprovideenergytosupporttheorganism.



Growthrequirements

9. Maizerequiresawelldrainedsoilwithagoodsupplyatnutrient
10. Itcannottolerateaslightestdegreeatwaterlogging.
11. Itrequiresenoughrainfallwhichisequallywelldistributedbuthowever,

duringharvestingitshouldbeascomparedtoduringsilkingwhereenough
waterisneeded.

12. Maizethrivesverywellbetweentemperaturesof20–250C.High
temperatureduringthedayisaccompaniedbyhighrateoftranspirationand
lowtemperatureatnightisaccompaniedbyahighrateofrespirationthus
limitingyield.

Seedbedpreparation

13. Seedbedpreparationisdonebyhandroughlythisinturnadvantageous
becauseweedsarekilled,encouragewaterinfiltrationandresistsoilerosion
thaninfineseedbed.

14. Secondarycultivationmaynotbenecessarysincethecrophasbigseeds.

Plantingandspacing

15. Itshouldbeplantedatthebeginningoftherainbecauseearlyplantedmaize
benefitfrom nitrogenflushthatoccurwhenadrysoilarewettedandsuffers
lessfrom fungaldiseases

16. Plantingisdonemechanicallybyplanterorbyhand.Twoseedsareplanted
inoneholemadeat5cm deepinmoistsoilbutindrysoilshouldbeplaced
10cm deeptopreventitgerminatingasaresultofonlyaslightshower.

17. SpacingshouldensurelowpopulationAtleast90cm X30cm betweeneach
plant.Thisistoreducecompetitionforbasicgrowthrequirement.However
spacingcanbedeterminedbyotherfactorslikesoilfertility,soilmoisture,
variety,e.t.c.

18. Inproperlyspacedmaizeinareaofreliablerainfallweedfreeconditionneed
onlytobemaintaineduntilthecropis45cm high.Afterthisheightthecrop
suppressesweedsbyitself.

Weedingandfertilizerapplication

19. Maizeisweededwhenitsbetween10-15cm andbeforeitstartssilking
20. selectiveherbicidescanbeusedtocontrolweedslikeatrazineherbicide
21. Nitrogenfertilizersshouldbeappliedastopdressingwhenmaizeisatabout

45cm high.
22. Phosphatesshouldbeincorporatedintothesoilatthetimeofsowing.
23. Farm yardmanurecanbeappliedtothesoiltoincreaseitsfertilityowingto

maizegrowthanddevelopment.



Pestanddiseasecontrol

24. Peststhataffectmaizeincludestalkborerandarmywarm whichitslarvae
mayeatalltheleavesuntilonlyremainmidrib.

25. Fewdiseaseslikewhiteleafblight,maizestreakcausedbyvirusandrust
causedbyfungusattackthecrop.

26.
Harvestingandyields

27. Harvestingmaizeisdonemechanicallybycombineharvesterandmanually
byhand.

28. Maizegrainisphysiologicallymatureatamoisturecontentofabout35%.
whenleftinthefieldtodryitisreducedto19–20%afterthehuskshasbeen
removed.

29. Maizeisdriedandstoredinthecribi.e.astorewithwallofwirenetting.

Question.

Describetheagronomicpracticescarriedoutinthegrowingofricefrom plantingto
harvesting.

o Plantcharacteristics.
o Ecologicalrequirementofthecrop(soil,rainfall,humidity,temp)
o Importance
o Seedbedpreparation
o Planting
o Weeding(thinning,pruning)
o Fertilizersapplication
o Harvesting
o Yield
o Storage.

VEGETABLES

1. Theyaresourcesofincomewhenafarmerdecidestosell.
2. TheyareverygoodsourceofvitaminlikevitaminAandC.
3. Theyactasappetizersforfoode.g.onionsandtomatoes.
4. Theyareagoodsourceofmineralse.g.Iron,magnesium.
5. Theyheapincontrollingdigestiveproblem likeconstipation
6. Theycanbeusedasanimalfeedslikecabbagestorabbits.
7. Vegetablesgrowingprovideemploymentforpeopleworkingasattendantsin

vegetablegardens.
8. Vegetablesareagoodsourceofmanuresincetheyrotfast.
9. Leguminousvegetablesfixnitrogenintothesoile.g.beans
10. Theycanactascovercropshencecontrollingsoilerosion.
11. Somevegetableshavemedicalvaluee.gmalakwang,redamaranthus.



CLASSIFICATIONOFVEGETABLES

Vegetablescanbeclassifiedintotwoways.i.e.accordingtotheparteatenandfamily

ACCORDINGTOPARTEATEN.

1. Leafvegetables
o Cabbages
o Amaranthus
o Spinach.

2. Fruitvegetable
o Eggplant
o Tomatoes
o Watermelon
o Cucumber
o Pumpkin.
o Okra

3. Seedvegetables
o Cowpeas
o G-nuts
o Beans
o Gardenpea
o Fieldpea

4. Rootvegetables
o Onions
o Sugarbeet
o Garlic
o Carrots
o Irishpotato
o Turnip
o Radish

5. Flowervegetables
o Cauliflower

Familyclassification

Herevegetablesaregroupedintosixfamilies:-
1. Leguminosae (pulse)

Thisinclude
o Beans



o Pigeonpea
o G-nuts
o Gardenpeas
o Cowpeas

2. Solanaceae(Tomatofamily)

Thisinclude
o Irishpotatoes
o Eggplant
o Tomatoes
o Sweetpepper

3. Brassicaceae(cabbagefamily)

Itincludes
o Cabbage
o Cauliflower
o Radish
o Turnip
o Kale

4 Cucurbitae(gourdfamily)
Includes

o Pumpkins
o Watermelon
o Cucumber
o Gourds.

5. Alliaceae

Thisincludes

o Onions
o Leek
o Garlic

6. Apiaceae

o Carrots

o Parsely
o Celety
o Carriander
o Parsely.



7. Amaranthanceae

o Amaranthushybridus
o A.dubius
o A.caudatus

PROCEDUREFOLLOWEDINGROWINGVEGETABLES

1. Choosingthesite.

Thesitetobeconsideredforgrowingvegetableshouldmeasureuptothe

following:-

a. Thesoilshouldbedeepandfertile.Incaseatlowfertilityfertilizersshould
beapplied.

b. Availabilityofwater,thesiteshouldhaveenoughwatersupplyhence the
siteshouldbeclosetoawatersource.

c. Distancefrom home.Thesiteshouldn’tbefarfrom homeforsecurity
reasonsandeasymanagement.

d. Theareashouldbefreefrom frostandthefarmertoeffectthisshould
avoidvalleybottom.

e. Theplaceshouldn’tbehavingshadesincesomevegetableliketomato
andeggplantdonotthrivewellinshade.

f. Gentleslopeorflatlandandrequireforfairdrainage.

2. Preparinganurserybed.

Anurserybedisanareawhereseedlingsaregrownbeforetheyaretransferred

totheactualvegetablefield/garden.Theseedscanbeplantedinaseedbed,seed

boxesorsoilblocks.

Treatmentofplantingmaterials

o Seeddressing–coatingseedswithpesticidese.g.copperSulphate.
o Chittingorencouragingsproutinge.g.inpotatoseeds.
o Inoculation,usuallydonelegumeswhereseedsarecoatedwithrightbacterialfor

noduleformation.
o Hotwatertreatmentagainstviraldiseasese.ginsugarcaneandcassava.

Importanceofanurserybed.

o Whenpropagatingseedswhicharetoosmalltobeplanteddirectlyintothesoil.
o Thecropseedlingsaredelicateandneedgreatcare
o Bulkingupofplantingmaterialsisnecessarylikeinsugarcane
o Helpsinselectinghealthyandstrongseedlings.
o Whencuttingstopropagatethecropneedspecialtreatmente.gtea.



Procedureofmakinganurserybed

o Removeallgrasses,rootsandtreestumpsonthearea.
o Theplaceshouldbecultivateddeeplytoencourageproperrootdevelopment.
o Alllargesoilpiecesshouldbebrokendowntoencourageafinebed.
o Incorporatemanurecontainingphosphorousintothesoiltoimprovefertility
o LeavetheareatosettleforAtleast3–4weeksbeforeplantingseeds
o Measureofftheseedbedtoawidthof1metreandanylengththatyoufeel.
o Erectashadeonthepreparedplacetocontrollightandwaterdeliveredtothe

seedlings.
o Makeridgesacrossthebedwheretheseedsaretobeplanted.
o Placetheseedsintheridgesandcoveritwithathinlayerofmulchtofacilitate

germination.
o Placeathinlayerofmulchovertheseedstoconservesoilmoistureandcontrol

weeds.
o Assoonastheseedsgerminatethemulchshouldberemovedsinceitmay

interferewithgermination.
o Theseedsshouldbewateredtwiceeachdayinthemorningandevening.
o Aftergerminationexcessseedlingscanberemovedapracticecalledprickingout.
o Atalaterstagebeforetransplantingseedlingsareexposedtoenvironmental

conditionsreferredtoashardeningoff
o Transplantingshouldbedoneintheeveninghourormorningtoreducetherate

ofwaterlossfrom theseedlingsbytranspiration.

3. Preparationofaseedbed.

Aseedbedisawellpreparedpieceoflandreadytoreceiveplantingmaterials.

o Thelandshouldbeclearedoflargebush,alltreesandgrasses
o Alltreerootsandstumpshouldberemovedinadvance.
o Thewholeplaceshouldbedeeplycultivatedandbigpiecesofsoilbroken.
o Thewholeplaceshouldbemeasuredtoestablishthesizeinaccordancetothe

numberofseedlingstobeplanted.
o Theplaceshouldbeleveledbeforeplantingseedlings.
o Thewholevegetableshouldbealongthecontouroflandtoreduceerosion.

Nurserybedmanagement

o SeedlingsmustbewateredAtleasttwiceadayi.einthemorningandevening.
o Applyfertilizerstotheseedlingstoimprovegrowth.
o Applypesticidestocontrolpestsontheseedlings
o Sprayfungicidesontheseedlingstocontrolfungalinfectionslikedumping

off
o Provideagoodshadeoverthenurserybedtocontroldamagetoseedlingdue

toharshenvironmentalconditions
o Removediseasedandexcessseedlingsfrom thenurserybedi.eprickoutto



reducediseasespreadandallowproperseedlinggrowth.
o Weedthebedtoreducecompetitionfornutrientsandcontroldiseasespread

4. Transplanting

Precautionstobetakenwhentransplanting

o Seedlingsinthenurserybedshouldbewellwateredbeforeliftingtoreduceroot
breaking

o Seedlingsshouldbeliftedwithsoilintheirrootstocontroldistortingofroots.
o Careshouldbetakennottodamagerootsasitmaydeterpropercrop

establishmentanddevelopment.
o Transplantingholesshouldbebigenoughtoaccommodateseedlingswithout

bendingrootssinceitmayaffectrootdevelopment.
o Wherefertilizersareuseditshouldbethoroughlymixedwithsoilforefficient

utilizationbytheseedlings.
o Seedlingsshouldnotbeplanteddeeperthantheywereinthenurseryforproper

establishment.
o Transplantingshouldbedoneduringthecoolhourstoreducewiltingof

seedlingsthroughexcessivelossofwaterbytranspiration.
o Seedlingsshouldbewateredaftertransplantingifthesoilinthefieldisdryto

provideadequatemoistureforcropestablishmentandgrowth.

Transplantingtheseedlings.

1. Onlyhealthy,strongseedlingsshouldbeselected.
2. Wateringofthenurserytosoftenthesoiltoeasetransplantingandreduce

rootdamage.
3. Transplantingshouldbedoneintheeveningorincoolweather.
4. Thoroughpreparationoftheseedbedbyremovingalltreestampsandroots

removeanyothervegetationAtleasttwomonthsbeforetransplanting.
5. Digholesbeforetransplantingattherequiredspacing
6. Filltheholeswithamixedtopsoilanddoublesupperphosphateororganic

manureAtleast2-3weeksbeforeplanting.
7. Topsoilandsubsoilshouldnotbemixedbutfilledtoholesseparately
8. Transplantatthebeginningofrainforeasycropestablishment.
9. Providetemporaryshadetothetransplantedplant(seedlings)
10. Mulcharoundtheseedling



11. Continuewateringuntiltheplanthasfullyestablishedit’sself.

5. Applicationoffertilizers.

o VegetablerequiremoreofN,PandKwhichshouldbeappliedearlyforvigorous
plantgrowth.

6. Weeding

Effectiveweedcontrolisneededtoensurepropergrowthofthevegetablesince

theyaremoresensitivetocompetition.

7. Diseaseandpestcontrol.

Vegetablesareattackedbyanumberoffungalandbacterialdiseaseslike

dumpingoff,downymildew,bacterialwilt,mosaic,dryrot,blackrot,stem rot,and

blight.Thecommonpestsarecutworms,termites,grasshoppers,caterpillars,

molecrickets,aphids,thrips,nematodesandbeetles.

8. Harvesting

Mostvegetablesareearlymaturingandarenormallyharvestedmanuallyafter

harvestingtheyshouldbekeptinacoolplacetothattheydon’tgo

bad.

GROWINGOFTOMATOSEEDLINGSFROM NURSERYBEDPREPARTIONTO
TRANSPLANTING.

1. Selectagoodsiteforvegetableproduction
2. Removeallvegetationfrom theareawheretopreparetheseednurserybed.
3. Cultivatedeeplyremovingallrootsfrom thebed.
4. Raiseanurserybedtofacilitategooddrainage.
5. IncorporatewellrottenF.Y.M /compostorS.S.Pfertilizer.
6. Levelthesoilbyrakingandremoveanyforeignmateriallikestone,polyethene

orglassesandbreakanybigclodsofsoil.
7. Sowtheseedat0.5cm deepandcoverlightlywithsoil
8. Spacingshouldbe15cm betweentherows.
9. Mulchthebedlightlyandremoveafterseedshavegerminated
10. Erectashadeoveranurserybedtoprotectseedlingsfrom harsh

environmentalconditions.
11. Waterfrom thetopoftheshadetwiceaday,morningandeveningusinga

wateringcan.



12. Whentheseedlingsgrowuptoabout2.5cm high,prickouttoensureproper
spacingandgrowth.

13. Weedingshouldbecarriedoutwithagardentrowelorsuitabletool
14. SprayingseedlingswithcopperfungicidessuchasridomilanddiethaneM45

tocontrollateblightandotherpestsshouldbedone.
15. Asseedlingsnear15cm inheight,reducetheshadetoensurehardeningoff.
16. Aweekbeforetransplantingwatertheseedlingtoensurethesoilissoftto

avoidbreakingroots.
17. Aweekbeforetransplanting,removealltheshadetoensurefullhardeningoff.
18. Transplantingshouldbedoneintheeveningorcloudcastdaytoreduce

waterlossfrom theseedlings.
19. Attransplantinguseatroweltoremoveseedlingwithsoilaroundtheroots.
20. Attransplantinguseatroweltoremoveseedlingwithsoilaroundtheroots.
21. Waterimmediatelyaftertransplanting.

Diseasesoftomato.

TomatoBlight-It’safungaldisease,itattacksleaves,stemsandfruits
causingbrown–blacksunkenlesions

 It’sverysevereinhumidweather.
 Itcanbecontrolledbysprayingwithcopperfungicidessuchasridomiland

diethaneM45.

BacterialWiltItscausedbypseudomonassolanacearum,itcauseswiltingand
deathofgrowingpointandupperleaves.

 Itsairborneandcontrollingitsspreadisdifficult.Howeverthefollowingcontrol
measuresarerecommended:-
 Removeandburnallinfectedplants.
 Croprotation
 Useresistantvarieties
 Sterilizethesoilbyburninggrassontoporapplyformalinorboil
 Byfallowing

TomatoMosaic -Thisisarivaldisease,whichcausescurlingandmoltingof
leavesthusreducingtheareaofphotosynthesis.

- Itmaybetransmittedfrom tobaccoshredorasmoker’shand

Itscontrolledby

 plantingresistanthealthyseeds
 burningallaffectedplantsandplantinghealthyseeds
 smokersshouldwashtheirhandsbeforetouchingtomatoplants.



Pruningtomato

 Oneortwostemsareleftperplant.
 Removelateralshootweekly
 When6–8trussesofflowerspinchoutthegrowingitthispruningwill

encouragethegrowthofgoodsizemarketabletomato.
 Removeleavesclosetothegroundtopreventtheentryofblight.

Importanceofpruningtomatoes

1.Improvesthequalityoffruitsbyexposingeachtoenoughlight.

2.Improveyieldsbyensuringbigfruitsdueareducedcompetitionfor

nutrientsbetweenvariousbranches

3.Makessprayingagainstdiseasemoreeasy

4.Removesamicroclimatethatcanencouragepests.

5.Harvestingbecomeseasiersincefruitsareproperlyexposed

6.Makesmovementwithinthegardensimpler.

Stakingtomatoes

Thereareseveralmethodsofstakingtomatothecommonmethodincludes:-

 Singlestaking
 Crossstakingusingawirecrosspoles.

Importanceofstakingtomatoes

1.Controlsfungaldiseasesthatcanattacktomatofruitsespeciallysoilborne
diseases.

2.Improvesthequalityoffruitsbypreventingcontactbetweensoilandfruits.
3.Preventspestattackoftomatoesbycrawlingpests
4.Exposesfruitstoadequateairandlightwhichimprovesquality.
5.Reduceswastageofpesticidesbyexposingfruitsforeasyspraying.
6.Makemovementwithinthegardeneasy.



LEGUMES

Theseareplantswithrootnoduleswhichareabletofixnitrogenintothesoil.

IMPORTANCEOFLEGUMES.

1.Theyaregoodsourcesofproteinforhumanandotheranimalse.g.soybeans,
withaproteincontentof38–40%

2.Inpasturetheyprovideproteinforgrazinganimals
3.Symbolicbacteriaintherootnodulesoflegumesfixatmosphericnitrogeninto

thesoil.
4.Fastgrowingleafylegumesaregoodformakinggreenmanure.
5.Legumesgrowandcoverthegroundveryquicklyhencecanbeusedascover

crops.
6.Theyaredeeprootedhencehelpinrecyclingnutrientandopeningupthesoil

thusincreasingrationandinfiltration.
7.Inanydryarealegumeshrubprovidefodderforanimals.
8.Legumesregeneratefasterandproducemorenutritiousvegetativepartshence

canbecontinuallygrazedbyanimals.
9.Somelegumesareusedinthemanufactureofmedicineanddyes
10.Industrialproductsmadefrom legumessuchasgroundnutscakearefedto

livestock.

CHARACTERISTICSOFLEGUMES

o Theyhavetrifoliatenetveinleaves.
o Mostlegumeshaverootnoduleswhichcontainnitrogenfixingbacteria\
o Theybearpodswhichcontainseeds.
o Theyhaveataprootsystem.

ROOTCROPS

Theyarecropswhichhaveswollenrootsorunder(groundstems)inwhichlarge
quantitiesofstarcharestored.

IMPORTANCEOFGROWINGROOTCROPS.

1. Theygrowinavarietyofsoilandcanbegoodsourceoffoodformostofthe
areas.

2. Theyrequirelittlelabourandattentionhencecheaptoproduce
3. Thetubercanlieinthegrounduntilrequiredandthereforeavailable

throughouttheyear.
4. Mostrootcropsareresistanttodroughthencecanbeproducedinareaof

littlerainfall.
5. Rootcropsareattackedbyfewpestanddiseasesascomparedtoother

crops.
6. Theyareabletogivehighyieldeveninpoorsoilhencesolvingtheproblem of



hunger.
7. Comparedtocerealsandlegumes,rootcropsrequirelittleprocessingbefore

theyareeaten.

LIMITATIONOFROOTCROPSGROWING.

o Theyarebulkyandthereforedifficultandexpensivetotransport
o Theyhaveahighmoisturecontenthencedifficulttostore.
o Theyarelowinprotein,fat,vitamin,andmineralshenceneedssupplementation.
o Theyarepropagatedvegetativelythereforetheplantingmaterialisdifficultto

transport.

PERENNIALCROPS

Thesearecropswhichcompletetheirlifecycleinmorethanoneyearcoffee,tea,cocoa,
sisal,cashewnut,sugarcane,citrusfruits,pawpaw,banana,pineapple.

IMPORTANCEOFGROWINGPERENNIALCROPSINANAGRICULTURESYSTEM.

1. Thecostofestablishingisspreadoveranumberofgearhencecanlower
thanthatofannual.

2. HarvestingiscontinuousafterestablishmentwhichreducesLabour.
3. Theymaybeusedassecurityinacquiringloansfrom thebank.
4. Theyincreasevalueoflandwheneverplanted.
5. Thecostofcontrollingpestanddiseaseisgenerallylowerthanthatofannual.

LIMITATIONOFPERENNIALCROPPRODUCTION

1. Requirealotoflandtobegrownbecauseoftheirwidespacing.
2. Perennialtakelongtimetomaturethereforewastelongwhichcouldhave

beenusedforshortterm profitablecrop.
3. Someoftheperennialrequireirrigationsoapermanentwatersourcemaybe

necessary.
4. Someperennialdonothaveseedsandthereforemustbevegetatively

propagatedwhichisabitexpensive.
5. Theprocessingofthesecropsmayhavetobedoneonthefarm reducingthe

landareathatcouldbeusedforcrops.
6. Theaverageyieldformostperennialsislow.
7. Perennialsareverydifficulttoimprovebecausebreedingprogrammesareat

alongterm natureandveryexpensive.

Theperennialsarealsogroupedintofamiliese.g.
1. Rubiaceae - Coffee

2. Theacede - Tea

3. Sterculiaceae - Cocoa



4. Anacardiaceae - Cashewnut -- Mango

5. Agavaceae - Sisal

6. Graminae - Sugarcane

7. Rutaceae - Citrusfruits

8. Caricaceae - Papaw(Caricapapaya)

9. Musaceae - Banana

10. Bromeliaceae. - Ananascosmosus(pineapple)

GROWINGCOFFEEFROM NURSERYBEDTOHARVESTING

1. Chooseasuitablesitewithagooddeep,welldrainedfertilesoilfrom any
shade.

2. Ploughtheareaadepthof0.6m toatilthi.e.deepploughing
3. Removeallplantsroots,stones,weedsandbreakallbigclodsthenlevelthe

soilusingarake.
4. Incorporatemanurei.e.compostmanureorSSP.
5. Sow/plantseedsatadepthof2.5m inanurserybedataspacingof15cm by

15cm or20cm x20xm.
6. Mulchandwaterthoroughlyusingwateringcanmulchesareremoved

immediatelyaftergermination.
7. Erectashadetolastatleastforonemonth.
8. waterregularlynurserylifelastfor1½year
9. weeding,thinning,prickingoutshouldbedonetoavoidcompetition
10. controlpestanddisease
11. Hardeningoftheseedlingbeforetransplantingthisisdonebyreducingwater

interval,reducingtheshade.
12. Onlyhealthy,strongseedlingsshouldbeselected.
13. Wateringofthenurserytosoftenthesoiltoeasetransplantingandreduce

rootdamage.
14. Transplantingshouldbedoneintheeveningorincoolweathertoreduce

waterfrom theseedlings.
15. Thoroughpreparationoftheseedbedbyremovingalltreestampsandroots

oranyothervegetationatleasttwomonthsbeforetransplanting.
16. Digaholetwomonthsbeforetransplantingataspacingof2.7m x2.7m and

60cm deepand60cm wide.
17. Filltheholeswithamixtureoftopsoilanddoublesupperphosphateor

organicmanureatleast2-3weeksbeforeplanting.
18. Topsoilandsubsoilshouldnotbemixedbutfilledtoholesseparately
19. Transplantatthebeginningofrainafter1½yearwhentheplantisreadyto

leavethegarden.
20. Providetemporaryshadetothetransplantedplant(seedlings)
21. Mulcharoundtheseedling
22. Continuewateringuntiltheplanthasfullyemerged.



Examplesofcoffeediseases.

1. Coffeeberrydisease.
Itscausedbyafungus,whichcausesbrownsunkenspotontheberriesmaking

them difficulttopulp.

2. Antestiabugs
Thissuckberriesandcausezebrastripheyalsofeedonterminalbudandcauses

panbraking.

Controlisbysprayingwithparathionandopenpruning.

Otherpestsinclude:-

o Mealybugs
o Coffeethrips
o Lacebugs
o Scaleinsect.

Theabovepestcanbecontrolledbysprayingwithdieldrinandfenthion.

Advantagesofpruningcoffee.

1. Itincreasesqualityofberriesbycontrollingoverbearing.
2. Makeharvestingeasier.
3. destroysmicro-climateforcertainpestanddiseasebyreducingover

crowding
4. makingweedingandsprayingeasier
5. Itincreasestheyields.
6. keepsplantshealthandmorevigorous

SEEDBED

Thisisapieceoflandandhasbeenpreparedtoreceiveplantingmaterialslikewilting
seeds,leaves,stems,leaves,bulbcombs.

Seedbedpreparationincludesactivitieslikeploughing,harrowing,digging,slashing,
burningetc.

Tillageisthedisturbanceoflandwithanaim ofkillingweedsandprovidingaconducive
atmosphereforsuccessfulplantestablishmentandgrowth.

TYPESOFTILLAGE

Therearetwomaintypesoftillagei.e.
Primary



Secondary

PRIMARYTILLAGE

Istheinitialpreparationoflandwhichcaninvolvecuttingtreesclearingbushesand
initialploughing.

AIMS

1. Tokillweedsbyeitherburyingordesiccationthoroughexposuretosun
2. Toburrycropresiduesofthepreviousseasonsoastoprovidemanureand

givespaceforthenewcrops.
3. Toloosenthesoilsoastoallowwaterinfiltration
4. Toimproveaircirculationinthesoilforproperrootdevelopment
5. Todisturbpestbyexposingthem tosunwhicheasilykillsthem
6. Primarytillagecanbeusedincontrollingsoilerosionbyleavingthefield

rough.
7. Canprovidegoodconditionsforplantingseedsthroughdeeptillageand

removalofobstacles.
8. Todigsurfacevegetationsothatitcandecomposemoreeasilyandenrich

thesoil.

SECONDARYTILLAGE

Thisisthesubsequentseedbedpreparationafterprimarytillage.

AIMS

 Tocutvegetablematerialsandcropresidueandmixitintothesoil.
 Tocontrolweedsthatmayhavecomeupafterprimarytillage
 Toimprovesoilaerationbyfurtherbreakingthesoilclods
 Tomixfertilizers/manurewithsoil.
 Tocoverthebroadcastedseedswithsoil.
 Tolevelandfirm topsoilsurfacetoaseaseplantingusinganygivenmethod.
 Tocontrolpestbyexposingthem toashenvironmentalconditions.

WAYSINWHICHTILLAGECONTROLSPEST.

1. Exposesadultpest,eggsorlarvatopredatorsthateatthem upandreduce
pestpopulation.

2. Exposeadultpesteggorlarvatoharshconditionsthatcancausetheirdeath.
3. Itburiespestandkillsthem bysuffocationthusreducingtheirpopulation.
4. Destroysweedswhichactasalternatehostforpest.
5. Removecropresiduesthusbreakinglifecycleofpest.
6. Destroysbreedingplaceofpestcausingthem torunaway,



FACTORSTHATDETERMINESANUMBEROFTILLAGEOPERATION

1. Thetypeofseedorplanting,materialstobeusede.g.smallseedsrequirea
fineseedbedwhichcanonlybeproducedaftersecondarytillage.

2. Theinitialconditionofland–landwhichhasfewobstructionsmayonly
requireonetillageoperation.

3. Thetypeofsoil–sandysoilsareverylooseandthereforefrequentcultivation
destroystheirstructuremakingitmorepronetoerosion.

4. Thecostofanytillageoperation–thehigherthecostthelessthenumberof
tillageoperation.

5. Typeofvegetation–Aplacewithanumberoftreesandshrubwillalways
requiresecondarytillagesinceit’sdifficulttogetagoodseedbedatthe
tillage.

6. Thetoolsorequipmentused–useofheavytillageequipmentcanproducea
fineseedbedevenafterthefirsttillage.

7. Seasonoftheyear–Duringdryseasonweedsarefewandevenhaveless
powerofregrowthhenceoneoperationcanbeenough.

PLANTPROPAGATION

Propagationisawayinwhichplantpopulationisincreasedbyallowingplantsto
reproducethem selves.

Plantsarepropagatedintotwomainwaysi.e.

- Seedpropagation
- Vegetablepropagation

Treatmentofplantingmaterials

o Seeddressing–coatingseedswithpesticidese.g.copperSulphate.
o Chittingorencouragingsproutinge.g.inpotatoseeds.
o Inoculation,usuallydonelegumeswhereseedsarecoatedwithrightbacterialfor

noduleformation.
o Hotwatertreatmentagainstviraldiseasese.g.insugarcaneandcassava.

SELECTIONOFPLANTINGMATERIAL

Inorderforafarmertoreducetheexpensestheneedtoselecttheplantingmaterial
thatheissureof.

CHARACTERISTICSOFAGOODPLANTINGMATERIAL

1. Shouldbereadilyavailablewithinlocalitytoreducetransportexpensesandtime

wastedinlookingforit.

2. Itshouldbepestanddiseasefreetoreducethetransmissionofsuchdiseases

andpesttotheseedling.

3. itshouldbeeasytotransporti.e.shouldnotbebulky.

4. Incaseofseedsshouldbeofuniform sizeandshapetoalloweasy



mechanizationduringplanting.

5. Itshouldbeeasytostoresothatitcanuseinfuturewhenneeded.

6 Incaseofseedtheyshouldhavepassedthedormancystage.

7. Theplantingmaterialshouldbehighlyviabletoreducethecostsinvolvedin

fillingupthegapswheretheydidnotgerminate.

8. Seedsshouldbeofuniform colourtoalloweasysortingandplanting.

9. Theplantingmaterialshouldbeofhighprovenperformancegivehighreturns

onceplanted.

10. Materialsshouldbefreefrom contaminationbyweeds.

11. Shouldbefreefrom mechanicaldamage.

12. Incaseofseeds,shouldbelargeenough.

SEEDPROPAGATION

Thisiswhereseedsofmatureplanthavingdesirablequalitiesareusedforplanting.

ADVANTAGES

1. Seedsarenotbulkyandthereforeareeasytohandleandconvenientto
transport.

2. Theycanbestoredforalongtimewhileretainingviability
3. Seedsareeasytotreatagainstpestandseedborndiseases
4. Seedsareeasytouseduringmachineplanting.
5. Seedplantingisaquickmethodofincreasingacroppopulationinashort

period.
6. Somecropsaredifficulttoplantvegetatively.
7. Plantsraisedfrom seedshavealongerlifespanthanthoseraised

vegetatively.

DISADVANTAGES

1. Someseedsaredelicatehencedifficulttohandleduringplanting.
2. Seedsrequirespecialfieldpreparationbeforeplantingmoreespeciallythose

withsmallseeds.
3. Themethodmayintroduceundesirableintheplantpopulation.
4. Someseedmaynotbreedtruetotypehencedisappointfarmers
5. Theformationofseedsrequiresspecialconditionduringpollinationand

fertilization.
6. Duetointerferenceduringpollinationseedsmaybeformedbutofahigh

degreeofvariability.
7. Cropsraisedfrom seedstakealongertimetomature.

VEGETATIVEPROPAGATION



Thisisthereproductionofplantsfrom plantspartthatarenotassociatedwith
reproductiveorgans.

ADVANTAGES

1.Theoffspringissimilartotheparentinallwayshencepreservegoodmother
characters.

2.Offspringsgrowsfasterandmatureearly.
3.Offspringsarestrongandhardlycomparewithseedlingobtainfrom seeds.
4.Vegetativepropagationisthebestwayforpropagatingplantswithnoviable

seeds.
5.Daughterplantsobtainfoodfrom theirparentsuntiltheyaresufficientlystrong

henceincreasingchancesofsurvival.
6.multiplicationoftheplantpopulationisfaster
7.overcomestheproblem ofprolongeddormancyinsomeseeds

DISADVANATGES

1. Itmaycauseovercrowdingduetotheabilitytoestablishquicklyandgrowfast.
2. Itmaycauseovercrowdingduetotheabilitytoestablishquicklyandgrowfast.
3. Theplantingmaterialsarequitebulkyandthereforedifficulttohandlestoreand

transport.
4. Duetotheirhighmoisturecontentvegetativematerialsaredifficulttostore.
5. Somevegetativemethodsofpropagationarecomplexandhenceneedalotof

skilltoexecute.
6. Asmallhectarecanbecoveredduringplantingascomparedtoseedpropagation.

METHODSOFVEGETATIVEPROPAGATION

1. Layering - Mainlyusedinpassionfruits.
2. Grafting - Usedinmostfruitslikecitrus,avocado,mangoesetc.
3. Budding - Canbeusedinfruitsalsolikecitrus.
4. Tissueculture- groupofcellsaredevelopedintoanewplantorplants

5 Useofstoragestructures
a. Bulbs - Usedinonionsandgarlic.
b. Bulbils - Usedinsisal
c. Suckers - Usedinbananaandpineapple
d. Rhizomes. - Usedinginger

e. Runners - Usedinstrawberry

f. Corms - Usedincocoyam
g. Splits - Usedinpyrethrums
h. Stem tubers-UsedinIrishpotatoes.



i Cutting- Usedincassavasweetpotato,clonalcoffee.

GRAFTING

Thisiswheretwodifferentstemsareunitedinwoodyplants.Theupperpartofthe
unioniscalledascionwhilethelowerpartiscalledastock.

PRINCIPLESOFGRAFTING

Forsuccessfulgrafting,thereareaboutfiveprincipleswhichmustbeadheredto;

1. Compatibility–Thescionandstockmustberelatedorclosetofacilitate
sexualhybridization.

2. Cambialalignment–Thecambium ofthescionandrootstockshouldbe
alignedfortheunionform.

3. Timingofthegraftingoperation–Graftingmustbedoneatatimewhenthe
rootstockisinaproperphysiologicalstate.

4. Avoidingdesiccation–Aftergraftingoperationmakesurethatallthesurface
issealedoffusingwaxorgraftingtapearoundthejoining

5. Pressure–Applyapressureafteraligningthecambium oftherootstockand
scionsuchthatthexylem staysincontact.

REASONSFORGRAFTINGPLANTS

1. Itchangesthetreetopfrom beingundesirabletodesirable
2. Itmakesitpossibletogrowmorethanonefruitorflowerinthesameplant.
3. Rootstockswithdesirablecharacterlikediseaseresistance,problem of

waterloggingareusedwhichmaybebeneficialtothescionandfarmer.
4. Ithelpstopropagateclonesthatcannotbepropagatedbyanymeans.
5. Ithelpspropagatingspecialplantsform e.g.seedlessoranges.
6. Helpsinchangevarietyformoreespeciallywhentheacid
7. Virusindexing–Plantshavingviralinfectionwithnosignswillshowsigns

whengrafted.

LIMITATIONOFGRAFTING

1. Incompatibility–thisfailureofgraftedmaterialtosurviveduetoadifference
ingeneticconstitution.

2. Requiresalotofskillsandexperienceforsuccessfulgraftingtooccur.
3. Requiresalotoftimefortangibleresultstobegot.

METHODSOFGRAFTING

1. TopWedge

Acutsurfaceofthescionformsawedgethatisinsertedintoaverticalslitontheroot



stockthathasbeenslash.

2. CleftGrafting/Topworking.

Thisinvolvesgraftingascionintoacanopyofarelativelylargeestablishedtree.

3. Whipandtonguegrafting

Thisisdoneiftherootstockandscionhavethesamedimensions.Astantycutis
madeatthebaseofthesciontopoftherootstock.Thetwoarefittedtogetherand
waxed



4. Approachgrafting

Hereboththescionandstockremainattachedtoanotherplantuntilasecureunionhas
beenformed.

5. Bridgegrafting

Thisisusedinrepairingdamagefreeplantnormallywoodytrunksofvaluable
establishedtrees.

6. Splicegrafting

Alongslantingcutismadeinbothscionandrootstockwhicharelatertiedtogether.

7. Barkgrafting

Thebarkoftherootstockisspitverticallyandtheprepared



BUDDING

Thistypeofvegetativepropagationthebudorscionisunitedwithaseedlingora
maturetree.

TYPESOFBUDDING

1. T-BUDDING

At-Shapedcutismadeonthebackoftherootstockandabudismadeonthebackof
therootstockandthebudfittedin

2. PATCHBUDDING

Arectangularpieceofbudiscutoftherootstock.Amatchingpieceofbarkwithabud
iscutfrom thebudwoodandmatchedintothepreparedrootstock.

3. TOPBUDDING

Budsfrom youngplantsareinsertedatdesiredlocationonthestockandaftersetting
theoriginalbranchesarecut.

LAYERING

Thisinvolvesinducingapartofplantusuallyabranchtoproducerootswhilestill
attachedtothemotherplant.,

TYPESOFLAYERING.

1. SIMPLELAYERING

Thisinvolvesbendingastem andcoveringitwithsoiltoproduceroots.

2. TIPLAYERING

Thewholeshootisbentandcoveredinthesoil

3. COMPOUNDLAYERING(SERPENTINE)

Thisisachievedbybendingastem severaltimesandsometimesatapointofcovering.

4. MOUNT/STOOLLAYERING.

Astem iscutjustabovethegroundandtheundershootstarts

5. TRENCHLAYERING

Hereatrenchisdugneartheplantanabranchislayedonthetrenchtofacilitateroot
development.

6. AIR/MACOTTINGLAYERING.

Thebarkofatreeisopenatapointandawetmassisplacedaroundtheringbarto
keepitopen.Thisstimulatesroottodevelopatthatpoint.

Assignment:

DefineDormancy
Causes



Correction
Methodsusedfortestingseedviability.

CROPBREEDING/IMPROVEMENT

Thisisaprocessofchangingcropsgeneticallytosuitman’sneedsoffood,easy
harvestingetc.

Or

It’sadirectedadjustmentofcropplantstofitspecificenvironmentandproduction
practices.

METHODSOFCROPBREEDING

1. MASSSELECTION

Hereinbreedingplantsareselectedbasingontheindividualcharacterandtheseare
usedinthebreedingprogramme.

2. BULKBREEDING

ProductsofF1aregrowninbulkbeforemakingasingleplantselectiondependingon
theirperformance.

3. PEDIGREEBREEDING

Thisisthemostusedmethodanditsbasedontheperformanceoftheancestorand
closerelatives.

4. SINGLEDESCENT

Hereoneseedfrom F2orF3isusedasaparentforthenextgeneration.

5. RECURENT SELECTION

Thisiswherebythebestindividualresultingfrom afirstselectioncylearecrossedto
generatethematerialsforthenextselectioncycles.

AIMSOFCROPBREEDING/IMPROVEMENT.

1. Toincreasecropyieldssoastosavetheproblem ofhungerandfood
shortage.

2. Toincreasethenutrientcontentofthecropproducttosolvenutrient
deficiencyinconsumers.

3. Producebettersizeandcolouroffruits/seedsthatcanattractconsumers.
4. Toreducethegestationperiodofacropsoastosolvefoodshortage.
5. Conferringdiseaseandpestresistanceincrop.
6. Productionofcropsthatcantolerateadverseenvironmentalconditionslike

drought,lowsoilfertility,hightemperature.
7. Tochangegrowthcharacteristicsofaplantinordertosuitharvesting

sprayingandweeding.
8. toimproveontheshortlifeofthesowedcropproduction
9. Toimproveonseedviabilitycharacterinplantssothatthereisnowastageof



seedsduringplanting.
10. Improvingthetasteandflavourofcertaincropproducts.
11. Toproducecropproductsthatiseasytoprepareasfoodforconsumers.

CROPPROTECTION
Weeds,PestsandDiseases

Weeds
Aweedisaplantgrowingwhereitsnotwantedoraplantoutofplaceoraplant

whoseusefulnesshasnotbeenestablished

Characteristicsofweeds

i. Cangrowinpoorsoilswherecropscannoteasilysurvive
ii. Produceseedsthatcangerminateevenwhennotmature

iii. Someareparasitictocropswhichincreasestheirchancesofsurvival
iv. Weedseedscanremainviableforaverylongperiodoftime
v. Mostweedsarelesspalatabletoanimalshencenotdestroyedduringgrazing

vi. Mostcantolerateadverseweatherconditionslikedroughtwhichmostcrops
can’t

vii. Someweedsareresistanttocontrolmeasureslikechemicalandphysical
controls

viii. Mostareresistanttocommonpestsanddiseasesthatattackcrops
ix. Somearevegetativelypropagatedwhichincreasesgrowthrate
x. Someweedundergodormancywhichhelpsitsurviveharshconditions

xi. Weedshaveafastgrowthrateascomparedtocropswhichhelpsin
colonizationfanewplaces

xii. Someweedsproducetoxicmaterialsthatexcludecropsfrom theareaof
growth

xiii. Weedsproducealotofseedsincreasingsurvivalchances
xiv. Somehaveashortlifecyclewhichincreasesrateofcolonization

Effectsofweedincropproduction

i. Irritatemanandanimalsbycausingskinitchingandscratches
ii. Reducequalityoffarm productse.glovegrassandblackjackincotton

iii. Somearepoisonoustolivestockandcancausedeath
iv. Irritatedigestivetractsofanimalsleadingtodiarrheaandreducedappetite
v. Taintmilkleadingtolossofquality



vi. Makenavigationdifficultandcancauseaccidentsonwatere.g.water
hyacinth

vii. Harbourpestsanddiseaseswhichlaterattackcrops
viii. Reducehumanefficiencyduringfarm operationbycausingallergies

ix. Increaseproductioncostsonthefarm sincemoneyandtimehavetobe
spentduringcontrol

x. Lowercropyieldsbyoutcompetingcropsfornutrients
xi. Blockwaterpipesandirrigationchannelsincreasingcostsofwater

managementonthefarm
xii. Obstructpowerlinesandrailroadswhichmaycauseaccidents

Positiveimpactofweedsincropproduction

i. Somecanbeeatenasfoodforbothlivestockandman
ii. Someareagoodsourceofherbsusedinmakingmedicine

iii. Theydecomposeandform organicmatterinthesoil
iv. Reduceevaporationrateofwaterfrom thesoil
v. Protectsoilfrom erosion

vi. Canbeusedinmulchingcropgardens

Classificationofweeds

Accordingtolifecycle;

a)Annualweeds;thesecompletetheirlifecyclewithinayeare.g.wildfinger
millet,lovegrass,blackjack,MacDonaldweed,oxalis,amaranthus,goatweed,
doublethorn,blacknightshadeandmilkweed

b)Perennialweeds;thesecompletetheirlifecycleinmorethanayear.Couch
grass,speargrass,wanderingJew,Nilecabbage,thornapple,Sodom apple,
nutgrass,tickberrye.t.c.

Accordingtohabitat;

a)Terrestrialweeds;theseareweedsgrowingonland.Theyform themajority
b)Aquaticweeds;thesearefoundgrowinginwatere.g.Nilecabbage,water

hyacinth,waterlilies,waterlettuce,andwaterweed(Elodeaspp)
Accordingtomorphology;

a)Erectweeds;thesegrowuprightlikeSodom apple,blackjack,thornapple,
e.t.c.

b)Creepingweeds;thesegrowonsoilsurfacelikestargrass,wanderingJew,
c)Broadleavedweeds;thesehavebroadleaves.Theyaremainlydicotslike

Sodom apple,thornapple,blackjack,tickberry,wanderingJew,milkweed,
amaranthus,goatweed,e.t.c.

d)Narrowleavedweeds;thesehavenarrowleaves.Theyaremainlygrasses
thataremonocotslikecouchgrass,stargrass,nutgrass,speargrass,love



grass

AccordingtoPhysiology;

a)C-3;theseusetheC3pathwayintheutilizationofcarbondioxideduring

photosynthesis.Theyform themajorityofbroadleavedweeds

b)C-4;theseusetheC4pathwayincarbondioxideutilizationduringphotosynthesis.

Theyaremainlygrasseswithnarrowleaveslikespeargrassandcouchgrass.

c)CrassulaceanAcidMetabolism (CAM);theseweedsusesuchapathwayduring

theirphotosynthesis

Accordingtobotany;

Thisclassificationcanbebasedon

Class

Order

Family

Genus

Species

Weedcontrolmethods

1.Preventive/legislation

2.Cultural

3.Mechanical

4.Chemical

5.Integratedweedmanagement

Preventivemethod;

Thisiswheremeasuresaretakentopreventtheintroduction,establishmentand

spreadofspecificweedsinanoninfestedarea.

Thefollowingmeasuresaretakeninthecontrolofweeds;

a)Useofweedfreeseedduringplanting

b)Useofweedfreemanures

c)Givinganimalsweedfreehay

d)Usingmachinerywhichisweedfree

e)Keepareasaroundthegardensandfarm weedfree

f) Notallowingweedstoreachseedstage



Meritsofthemethod

a)Maintainsweedpopulationbelowinjuriouslevel

b)Ensuresaweedfreeenvironmentforpropercropgrowth

c)Nodisturbanceofsoilhencepreservationofsoilstructure

d)Reducesweedspreadinanarea

e)NowastageoftimeandLabourinweeding

f) Doesnotcreateresistanceinweeds.

Culturalweedcontrol

It’sthemodificationofgeneralfarmingpracticestoreducetheimpactofweeds

Themodificationsmayincludethefollowingpractices;

1.Croprotation;thisbreakthelifecyclesofparasiticweedshencecontrollingit.

2.Properspacing;itdeniesweedsaccesstoenoughlightandspacehence

controllingit

3.Mulching;cutsofflightsupplytotheweedseedlinghencecontrollingweeds

4.Flooding;itsuffocatestheweedsbydenyingitoxygensupplyresultingintodeath

5.Timelyplanting;thisgivesthecropsanearlyandhealthystartwhichenablesitto

outcompetetheweeds.

Mechanical/physicalweedcontrol

It’swherephysicalenergyisusedinthecontrolofweeds.Itmayinvolvethefollowing

 Hoeingweeds

 Mowingweeds

 Ploughingweeds

 Burningweeds

 Cuttingweeds

 Slashingweeds

 Uprootingweeds

 Exposuretoheatorflaming

Meritsofmechanicalweedcontrol

 Nouseofchemicalshencenoenvironmentalpollution



 Burialofweedshelpsinprovidingorganicmatterafterdecomposition

 Improveswaterinfiltrationbybreakingsoilcrusts

 Tillingsoilcanimproveaerationandtilth

 Depletesweedseedbank

 Itsfastatweedcontroloncecarriedoutproperly

Limitations

a)Itsdifficulttocontrolweedsinrows

b)Increaseswaterandorganicmatterlossinsoil

c)Itcaneasilyleadtolossofsoilstructurewithrepeatedoperations

d)Dustmayberaisedindrysoilleadingtopollution

e)Weedsmaybeexhumedleadingtofastgrowth

f) MayincreaseLabourcostsonthefarm henceincreasedproductioncosts

Biologicalcontrol

It’stheuseofnaturalenemiesofcertainweedsincontrollingtheirgrowthand

establishment

Advantagesofbiologicalcontrol

a)Usuallypermanenthencecontrolweedscontinuously

b)Itdoesnotrequireadditionalinputs

c)Doesnothavesideeffectslikepollution

d)Organismsarealwayshostspecific

e)Biologicalagentsareselfdispensing

f) Afterestablishment,noadditionalinputsarerequired

Limitations

a)Itsslowatcontrollingweeds

b)Establishmentmayfailleadingtolosses

c)Someattackcropscausingloss

d)Theyrequireahighinitialcost

e)Cannotcompletelyeradicatetheweeds

f) Resultsarenotguaranteed

Chemicalweedcontrol



It’stheuseofherbicidesinthecontrolofweeds.Herbicidesareagriculturalchemicals

thatcontrolplantgrowth

Classificationofherbicides

Classificationaccordingtouse

1.Selectiveherbicides;thesekillorimpairgrowthofcertainplantspecieswhile

sparingothers.Examplesofselectiveherbicides;Atrazine,Simazine,cotorum,2,

4-D,MCPA,andMCPP

2.Nonselective;thesekillindiscriminatelyallplantstheycomeintocontactwithi.e

killbothcropsandweeds.Examples;Glyphosate,Paraquat(Gramoxone),Diquat,

e.t.c.

Classificationaccordingtomodeofaction

1.Contactherbicides;thesekillanyplanttissuetheycomeintocontactwith

whetherforthecroporweeds.Theyareappliedonfoliageofweeds.Examples

are;Paraquat,Bentazone,Propanile.e.t.c.

2.Translocatedorsystemicherbicides;theseareabsorbedbystems,leavesor

rootsandmovethroughvascularsystem toplantorganswheretheyexerttheir

effects.Examples;2,4-D,2,4-T,Atrazine,Simazine,Cotorum,Diuron,Dalapon,

Dicamba,MCPA,MCPP,e.t.c.

3.Soilsterilants;thesepreventgrowthofallplant(weedsandcrops)onceinsoilat

highconcentrations.Theyaremainlyusedatrailsroadsandpipelines.Examples

are;Diuron,Bromacil,Simazine,e.t.c.

Classificationaccordingtotimeofapplication

1.Pre-plantingherbicides;theseareappliedbeforethecropisplanted.Such

herbicidesaremainlynon-selectivehencemustbeappliedinthiswaytoreduce

cropdamage.Examplesare;Glyphosate,Paraquat(Gramoxone),Diquat,e.t.c.

2.Pre-emergenceherbicides;theseareappliedbeforeemergenceofcropsor

weeds.Theypreventseedlingsorseedsofweedsfrom toestablish.Examples

areParaquat,DiquatandAtrazine,e.t.c.

3.Post-emergenceherbicides;theseareappliedcropgerminationand

establishment.Theyaremainlyselectiveherbicidesthatmaynoteasilyharm

crops.Examplesare;MCPA,2,4-D,Atrazine,Simazine,e.t.c.

Advantagesofusingherbicidesinweedcontrol

1.It’sveryeffectiveincontrollingstubbornweedslikecouchgrass



2.Reducestillageofsoilhenceconservingsoilstructureandmoisture

3.ItrequireslessLabourhencecanreduceproductioncosts

4.Herbicidescanbeeasilyappliedingardenswherecropmorphologydoesnot

allowuseofmechanicalmeans

5.Useofpre-emergenceherbicidesensuresaweedfreeenvironmenthencehigh

cropyields

6.Reduceschancesofdestroyingcroprootssinceitdoesnotinvolvetillingland

7.Weedfreeenvironmentresultsintohighqualityandquantityofcropproduce

Limitationsofherbicideuse

1.Herbicidesareexpensivetobuy

2.Theyarepoisonoustomanandlivestockhencedifficulttostore

3.Somepersistinsoilandcauseenvironmentalpollution

4.Theyrequireskilltoapply

5.Somecanbeabsorbedbycropsandconcentratedincropproductseatenbyman

6.Somearenotreadilyavailableinruralplaceswheremostfarmersarefound

7.canbewashedintowaterbodiesandkillaquaticorganisms

Precautionstotakewhenusingherbicides

1.Applytherecommendedratetoreducedamagetocrops

2.Applyatthecorrectstageofweedgrowthforeffectiveness

3.Donotapplyduringrainorwhenitisthreateningtorainsincetheherbicidecan

bewashedoff

4.Avoidsprayingduringawindyweathersincetheherbicidecanbeblownoffthe

weedsreducingeffectiveness

5.Wearprotectiveclothesduringapplicationtoprotectyourself

6.Donoteatorsmokewhilesprayingsinceyoucaneasilytakeintheherbicide

7.Avoidapplyingtheherbicidewhenyouhaveanopenwoundorcut

8.Herbicidecontainersshouldbeproperlydisposedoffinpitlatrinestoreduce

chancesofenvironmentalpollution

9.avoidherbicidescomingintocontactwithfood

10.donotpourleftoverchemicalsinwatersources



Ensuringeffectivenessofherbicides

1.Applyatthecorrectrecommendedratei.e.correctconcentration

2.Applyatthecorrectstageofweedgrowthi.e.applywhenweedsarestillyoung
3.Ensurethattheweedsarefullywetted
4.Donotsprayduringawindyweathersincetheherbicidemaybeblownaway

from targetarea
5.Donotapplyduringrainofwhenitisthreateningtorainsincetheherbicidecan

bewashedoff
6.Applyatthecorrectstageofcropgrowthtoreducedamagetocrops
7.Ensurethattheherbicidecannotaffectcropproduceonceapplied
8.Alwaysapplythecorrectherbicidefortherightweeds

PESTS
Apestisanorganism thatdamagesorcausesharm toman,hisanimals,cropsor
possessions.
Importanttermsinpestmanagement
Economicpest;thiscausesrecognizabledamageofabout5to10%
Economicdamage;damagedonetocropsbypeststhatwarrantsartificialcontrol
Economicinjurylevel;itisthelowestpestpopulationthatcancauseeconomicdamage.
Itvariesfrom pestspeciesdependingon;

 Modeoffeeding
 Stageofcropgrowth
 Stageofpestgrowth
 Seasonoftheyear
 Partofcropattacked

Economicthreshold;pestpopulationdensityatwhichcontrolmeasuresshouldstartto
preventanincreasingpestpopulationfrom reachingeconomicinjurylevel
Pestcomplex;itiswhereacropisattackedbypestsanddiseasesatthesametime.

Pestclassification

 Keypests;pestswhosepopulationusuallyremainsabovetheeconomiclevele.g
cottonbollworms

 Occasionalpest;theseoccurincertainregionsatspecificperiodse.g,Jassids,
aphids,e.t.c.

 Migrantpests;thesearenonresidentialandappearperiodicallyforashorttime
e.garmyworms,locusts,e.t.c.

 potentialpests;thesecausenosignificantdamageundertheconditions



currentlyprevailingintheagro-system e.gredbandedleafroller
 monophagous;feedonaparticularspeciesofcropse.grice
 oliphagus;thesefeedonvariousspeciesofcropsfrom thesamefamily
 polyphagus;thesefeedonvariousspeciesofdifferentfamily
 piercingandsuckingpests;thesepiercecroptissueandsuckfluids.E.gThrips,

aphids,scales,mealybugs,cottonstainersandseedbugs,cottonleafhoppers,
 Bitingandchewingpests;thesehavestrongmouthpartsthattheyusetobite

andchewcropparts.Examplesaregrasshoppers,locusts,caterpillars,rodents,
weevils,beanbruchids,e.t.c

 Fieldpests;thesedestroycropswhileinthegarden.Theyincludemonkeys,
rodents,birds,stalkborers,caterpillars,weevils,cottonstainers,termites,e.t.c

 Storagepests;thesedestroyordamagecropproduceinstores.Examplesare
beanbruchids,maizeweevils,redflourbeetle,e.t.c.

Damagecausedbypeststo;
a)growingcrops
b)storedproduce

Growingcrops
 Eatplantedseedsinsoilreducingviability
 Eatcroprootscausingplantstofallorwilt
 Eatcropleavesreducingphotosyntheticcapacityofcropshenceyield
 Tunnelthroughstemsweakeningit
 Makeholesinroottubersleadingtorotting
 Suckcropsapleadingtowilting
 Caneatcropscompletely
 Cantransmitcropdiseases
 Eatcropflowerscausinglowyield
 Boreintofruitsandcausesrotting
 Scratchfruitsreducingtheirquality

Storedproduce
 Eatproducecompletelyreducingquantity
 Boreintostoredseedsreducingquality
 Destroyendosperm hencereducingseedviability
 Causebadsmellinstoredproduce
 Depositfeacesinproducereducingquality
 Promoterottingofproduce
 Destroycontainersinwhichproduceisstored
 Discolourproduceleadingtolossinquality
 Causewetheatingofproduce
 Reducenutrientlevelofstoredproduce
 Mixupproduceloweringquality



Effectsofsuckingpestsoncrops
 Transmitpathogenstocrops
 Injecttoxicsalivaintocropsaffectinggrowth
 Createentrypointsforpathogensintocrops
 Sucksapfrom cropscausingwiltingandstuntedgrowth

Indirecteffectsofpestsincropproduction
 Causefamineandsufferingtohumansbydestroyingfoodcrops
 Increasecostsofproductioninagriculturethroughbuyingpesticides
 Causestuntedgrowthincrops
 Reducequalityofcropproductsaffectingprices
 Causeannoyancetofarmers
 Cancausepovertytofarmers
 Chemicalcontrolofpestscancauseenvironmentalpollution
 Somenewpestspeciescancomeupwhenchemicalsareusedtocontrolpests

Pestcontrol
Factorsconsideredbeforecontrollingpests

1.Pestpopulation;highpopulationrequiresimmediateintervention
2.Reproductiverateofpests;highrateofreproductionmaymeanhighpests

populationinashorttime
3.Partofcropaffected;peststhatattackvitalpartsofacroplikeflowersmustbe

controlledimmediately
4.Cropresponsetoattack;whenacropshowsahighresponse,thencontrolmust

beimmediate
5.Feedinghabitsofpests;bitingandchewingpestscausealotofdamagehence

mustbecontrolledimmediately
6.Presenceofpestpredators;onceapesthaspredators,artificialcontrolmaynot

benecessary.
7.Weatherconditions;harshweathermaynotfavourpestshenceinsuch

conditionscontrolmaynotbenecessary
8.Pestmobility;highlymobilepestslikethosethatflycanspreadfasthence

controlisurgent
9.Presenceofalternateplants;duringcontrol,alternatehostsmustbeeliminated

aswell.
10.Cost/benefitanalysis;controlmustnotbemoreexpensiveinrelationtothecost

ofproduce

Thefollowingprecautionsshouldbetakentohavesuccessfulpestcontrol

1.Shouldhavegoodknowledgeofpestclassificationandbehavior
2.Makegoodpestsamplingtechniques
3.Shouldhavegoodknowledgeaboutpestpredators
4.Knowthetypeoffoodeatenbythepest



5.Knowthepesthabitat
6.Knowthestagesofpestdevelopment
7.Considereconomicdamageofthepest
8.Controlpestsatthefavorableweatherconditions

Chemicalpestcontrol
Thisisthereductionorpreventionofpestdamagebyuseofchemicalstoattract,repel
orpoisonpests.
Meritsofchemicalpestcontrol
Itisquickatcontrollingpests
Chemicalapplicationisstandardizedhenceeasytouse
Themethoddoesnotrequireactionfrom thecommunity
Broadspectrum chemicalsareeconomicaltouse
Itislaborsaving
Itisveryeffectiveinkillingpests

Demerits
Chemicalscanpollutetheenvironment
Theyareexpensivetobuy
Somecankillpestpredatorsincreasingpestpopulations
Theyrequireregularapplication
Chemicalscreateresistanceinpestsagainstpesticides
Theymayrequirealotofskillstouse

Characteristicsofagoodpesticide
1.Shouldbetoxictopests
2.Shouldnotharm pestpredators
3.Shouldbeharmlesstolivestock
4.Mustbereasonablypersistentinsoiltostopcontinuousapplication
5.Itshouldbeharmlesstocrops
6.Shouldleavenotaintsorresiduesoncropproducts
7.Shouldbesuitableforpracticalformulation
8.Shouldbecheaptobuy

Classificationofpesticides
Accordingtomodeofaction;
Stomachpoisons-theseareeatenthenkillthepest.Theyaregoodforsuckingpests
Contactpoisons-canenterthebodysystem throughtheskinorcuticle
Fumigants–chemicalsarecarriedinairandbreathedbypests.Theyaregoodforsoil
pestsandthoseincrevices
Attracters–thesearepheromonesthatattractpestssothattheycanbekilled
Repellants-repelpestsfrom oneareaorcrop

Accordingtogroupofpestscontrolled



Insecticides-killinsects
Acaricides–killticks
Fungicides-killfungi
Herbicides–killweeds
Nematicides–killnematodes
Virulants -killviruses

Accordingtooriginofthechemical
Botanicalsarederivedfrom plantslikepyrethrum
Chlorinatedhydrocarbonsareorganiccompoundswithchlorineattachedontheir
bonds.TheywerethefirsttobedevelopedandincludeDDT(Dichlorodiphenyl
Trichloroethylene),Aldrin,Lindane,methomyl,e.t.c.

Culturalpestcontrol
Itisthereductionofpestdamagethroughthemanipulationofagriculturalpractices
thatarenormallyappliedincropgrowing.Thecommonculturalpracticesthatcontrol
pestsare;

1.Usingplantingmaterialsthatarefreefrom peststocontrolspreadand
establishment

2.Removalofinfectedcropsfrom thegardentominimizespreadofpests
3.Practicingcroprotationthatbreaksthelifecycleofpests
4.Plantingcropsontimesothattheycanescapepeststhatcomelateinthe

season
5.Timelyharvestingwhichreducespestdamagetocropproducts
6.Plantingpestresistantvarietiesofcrops.Resistancecanbepseudoorreal.
7.Useoftrapcropsthathelpineliminatingthepests
8.Practicingcloseseasoningwherecommunitycanbeeasilymobilized
9.Mulchingthegardenstocontrolpestslikethebananaweevils
10.Quarantinemeasurethatreducesspreadofpestsfrom oneplacetoanother
11.Properdryingofcropproducetoreducepestdamageduringstorage
12.Practicingintercroppingthatmayinvolvecropsthatproducehormonestoscare

awaypests
13.Applicationoforganicmanuresmaykillsomesoilpestslikenematodes
14.Floodingcansuffocateandkillsomepests
15.properspacingofcropsthatmaydiscourageaphids

Advantagesofculturalpestcontrol
1.Itiscontinuousmakingthemethodeconomic
2.Itischeapcomparedwithothermethodslikechemicalandphysical
3.Canbeeasilyintegratedwithothercontrolmethods
4.Doesnotpollutetheenvironment
5.Cannotdevelopresistanceinpests
6.Thepracticescanimprovesoilpropertieslikesoilstructure,fertility,e.t.c.

Limitationsofculturalpestcontrol



1.Themeasurescannoteradicatepestsbutkeeppopulationatoptimum
2.Themethoddoesnothavedramaticresultshencefarmersarenoteasily

convincedthatitworks
3.Requiresmaintenanceofpracticesforeffectiveness
4.Mostpracticesareaimedatonepest
5.Mayrequirealottimeandenergytoapply
6.Maynotaddresstheproblem ofpestoutbreaksinceitisslow
7.Itisnotstandardizedhencedifficulttoapply

Physicalpestcontrol

Itisthereductionofpestdamagetoagriculturalproducethroughtheuseofspecial
physicalandmechanicalmeasures.Itistheoldestandmostprimitivemethodofpest
control.Physicalmeansofpestcontrolare;

1.Handpickingandkilling.Itisdonewiththelessmobilepeststhatarebigenough
tobeseenbyoureyes

2.Constructionofphysicalbarriersliketrenchestocontrolcaterpillars
3.Useofextremeconditionstokillorscareawaypests
4.Useofelectromagneticwavesthatcankillpests
5.Useofirritatingsoundtoscareawaypests
6.Dehydrationofpestsusingsand,ashorsalt.

Advantages
1.Pestsaredestroyedcompletely
2.Itallowsthefarmertoassessthepestsituationoncrops
3.Doesnotpollutetheenvironment
4.Cannotcreateresistanceinpests
5.Itischeapwhereareatobecoveredissmall
6.Controlmethodsareeasytolearnanduse

Disadvantages
1.Mayrequirealotoflaborforlargeplantation
2.Itisnoteffectiveonhighlymobilepests
3.Itistimewasting

Biologicalpestcontrol
Itisthereductionofpestdamagetocropsbyusingnaturalenemies

Merits
1.Itisenvironmentalpollutionfree
2.Nodevelopmentofpestresistance



3.Pestpopulationdoesnotblowoutofproportion
4.Doesnotaffectpestpredators
5.Itisselfadjustinghenceafarmerdoesnotneedtothinkaboutit
6.Itisacheapmethodofpestcontrol

Demerits
1.Itisslowinoperation
2.Biologicalagentsmayattackcropsorspreaddisease
3.Itmaynoteliminatethepestscompletely
4.Biologicalagentsmayfailtoestablish

Characteristicsofagoodbiologicalagent
1.Shouldhaveahighsearchingabilityforthepests
2.Mustbehostspecific
3.Shouldhaveahighreproductionrate
4.Shouldbeeasytomultiplyartificially
5.Mustattackpestsatthecorrectstage
6.Shouldnotattackcrops

Integratedpestmanagement(I.P.M.)

Itisthedevelopmentofasetofpracticesthatmaintainpestpopulationsatalevelthat
cannotcauseeconomiclosstothefarmer.

CharacteristicsofIPM
1.Itdoesnothavesetpackagesforeverysituation
2.Itemphasizesaholisticapproachtopestcontrol
3.Itallowsexistenceofapestwithinabalance
4.Itemphasizesminimum interventionwithpesticides
5.Itisnotauniversalsolutiontocropprotectionneeds
6.Chemicalcontrolisusedasalastsolution

7.Itrequiresunderstandingofsystemsanddynamicsofpestcontrol

AdvantagesofI.PM.
1.Itscheapersinceitutilizesnaturalfactors
2.Moreenvironmentalfriendlysinceitdiscouragesuseofchemicals
3.Traditionalfarmerscanuseitsinceitinvolvesamixtureoftraditionaland

modernmethodsofpestcontrol
4.Cultivatesaspiritofselfrelianceinpestcontrol
5.Ithasthepotentialofofferingpermanentsolutiontopestproblem

Constraints
1.Demandsadetailedunderstandingofthepresentagro-ecosystemsandtheir

dynamicsinresponsetointervention



2.Itisdifficulttodevelopstandardpackagesthatwillsuiteveryfarmingsystem
3.Resultsarenotdramatichencefarmerscannotbeeasilyconvinced
4.FarmersareoftenillequippedwithknowledgeandmeanstoinstituteIPM
5.AholisticapproachtoIPM isdifficulttorealizeduetolimitedknowledge

Cropdiseases
Adiseaseisaphysiologicaldisorderorstructuralabnormalitywhichisharmfultoa
crop.

Causesofdiseasesincrops
1.Pathogens;bacteria,fungiandviruscancausediseasesincrops
2.Mineraldeficiency;thiscausesdiseaseconditionslikechlorosis,stuntedgrowth,

e.t.c.
3.Wind;itcausesflatteringandbreakingofplantstems
4.Inadequatelight;itcausesetiolationincrops
5.Droughtorwaterstress;causescropstowiltanddie
6.Haildamage;itbruisescroppartsanddestroyscropleavescompletely
7.Waterlogging;excessinsoilcancausewiltinginsomecropsduetolimitedroot

developmentandair
8.Chemicaleffects;herbicidesorpesticidesusedwronglycanscorchcrops
9.Airpollution;itcausesdiseasesymptomsincrops

Signsofdiseaseincrops
1.Causerottingofcrops
2.Causeswiltingofcropsduetoblockageofxylem
3.Causeshyperplasia;abnormalfastrateofcelldivision
4.Causeshypertrophy;abnormalenlargementofcellsleadingtogallsandwarts
5.Chlorosis;yellowingcommontocropswithrootorvasculardiseases.Virus

diseaseandnutrientdeficiencycancausechlorosis
6.Etiolation;extendedgrowthduetoexcessiveordiseaseslikeBakanaediseaseof

rice
7.Stuntingordwarfing;viralandbacterialdiseaseslikeGroundnutrosetteand

tomatobushystunt.Generalnutrientdeficiencyandrootdiseasescancause
stunting

8.Anthracnose;dark,sunken,necroticspotsorpatcheswithraisedborderson
leavesorfruits

9.Blights;suddenandfairlyextensiveshrivelinganddeathofcertainareasofthe
plant.Canbecausedbyfungusandbacteria

10.Cankers;localizedopensunkenwoundwithraisedmarginusuallyfoundon
woodencrops

11.Dampingoff;basalrottingofseedlingscausingcollapseanddeath
12.Leafspots;limitedareasofnecrotictissue.Spotscanbecircular,lenticular,

angular,e.t.c.



13.Mildews;moldgrowthoverleafsurface
14.Rots;necrosisofalargeareaoftissueonleaves,stems,roots,e.t.c.
15.Rusts;powderysporingpustulesontheleavesofstemsusuallyyellowbrownor

orange
16.Leafcurl;malformationoftheleaflaminaduetoirregularformationcausedby

pathogens.
17.Smuts;black,powderysporemassesareproducedonvariousplantparts.

Spreadofdisease
 Vectorslikeleafhoppers,whitefly,ande.t.c.
 Erosionwater
 Wind
 Plantingmaterial/seeds
 Contaminatedfertilizers
 Contaminatedsoil
 Gardentools
 Throughpollenorpollinatingagents
 Throughirrigationwater

Commonsymptomsviraldiseases
 Abnormalcurlingofleaves
 Chlorosis
 Stuntedgrowth
 Abnormallyshortinternodes(rosetting)
 Pooryield
 Mottlingofleaves
 Yellowstreaks

Controlofcropdisease
 Croprotation
 Plantingresistantvarieties
 Removaldiseasescropsfrom thegarden
 Properweedcontrol
 Properspacing
 Hotwatertreatment
 Sprayingwithchemicalslikefungicides
 Plantingdiseasefreeseeds
 Destroyingalternatehosts
 Closeseasoning
 Quarantinemeasures
 Timelyplantingandharvesting



PASTURES

TERMSUSED

1. Pasture-Thisisafencedareademarcatedforageplantusuallyimprovedand
onwhichanimalsaregrazed.

2. Fodder–Thisisagrassorlegumethatiscutandcarriedtothestalkforin
doorfeeding.

3. Forage–Thisisaplantgrownprimarilyforfeedinglivestock.
4. Hay–Thisisfeedproducedbyhydratinggreenforagetoamoisturecontent

of15%orless.
5. Silage–Thisisforagepreservedinasucculentconditionbypartialformation.
6. Palatability–Thisistherelativeattractivenessoffeedtoananimal.
7. Herbage–Thisreferstoleaves,stemsandothersucculentpartofforage

plantthatanimalscanfeedon.
8. Stockingrate–Thisisthenumberofanimalgrazinginunitareaofpasture

landirrespectiveofreliableoravailableherbage.
9. Carryingcapacity–Thisisthenumberofanimalsagivenpastureisableto

supportforagivenperiodoftime.

TYPESOFPASTURES

Therearetwomaintypesofpasturei.e.
Natural

Ley

NATURALPASTURE

Thisisopenareawithadensecoverofnativegrassesandotherplantspecies.

ADVANTAGES

 forageplantsfoundinnaturalpasturearewelladaptedtonaturalconditionhence
cansurviveevenunderpoormanagement,

 Naturalpasturecontainsavarietyofforageplantneededintheanimaldiet.
 Theyarefoundinareasthataredifficulttocultivatehencehelpintheutilizationof

suchidleplaces.
 Theycansupportalargepopulationoflocallivestockspecieslikegoats,sheep,and

cattle.
 Theyarecheaptomaintainsincetheydonotrequirealotofcare.
 Theyrequirefewerinputsduringimprovement.



DISADVANTAGES

 Theyarelessproductiveintermsofherbageyieldsandnutritivevalue.
 Thegrassesmatureveryfastbecomingstemyandcoarsehencereducing

palatabilityandnutritivevalue.
 Theyareusuallygrazedcommunallyhencehighchancesofmorelivestockusingit

leadingtoovergrazing.
 Duetopoormanagementofnaturalpasturelivestockdiseasesspreadveryfast

from herdtoherd.

LEYPASTURE

Theseconsistofimprovedgrassesandlegumesthatprovidehighqualityforage.Ley
pasturesareusedforintensivefarmingandparticularlyfordairycattle.

LIMITATIONS

1. Highcostofestablishmenti.e.moneyisneededtopreparetheland,buyseeds

andfertilizers.

2. Lackofviableseeds–seedsarenotreadilyavailableonacommercialbasisfor

Leypastures.

3. Poorqualityanimals–Mostfarmersrearpoorqualityanimalswhichcannotgive

profitablereturnstocoverthecostofleys.

4. Poormanagerialskills–Mostfarmerslackbasicknowledgeandskillsof

managingLeysothattheycanbeproductiveforalongperiodoftime.

5. Poorsoil–MostfarmersarenotwillingtosurrendertheirfertilesoilforLey

pastureproduction.

6. Unreliablerainfall–Leypastureproductionrequiresrainfallwhichisnotless

800mm annuallyandmustbewelldistributed.

IMPORTANCEOFPASTURES

1. Theyprovideorganicmattertothesoilafterrotting.
2. Theyprovideawiderangeofnutrientstograzinganimals.
3. Theyhelpinutilizingidleland.
4. Deeprootedpastureplantsrecycleplantnutrientsfrom deeperlayertosoil

surfaceforrooterstouse.
5. Theycanbreaklifecycleofpestwhenplantedinarotationwithcrops.
6. Theycanreducewaterevaporationfrom thesoactingasacover.
7. Pasturesarethecheapestsourceoffeedsforanimals
8. Therootofpastureplantwillbindsoilparticlestogetherhencereducingsoil

erosion.
9. Pastureplant,particularlylegumesimprovesthesoilfertilitybyfixingnitrogen



intothesoil.

IMPROVEMENTOFNATURALPASTURES

1. Fencing-Theareashouldbefencedtoexcludewildanimalsandintruders.
2. Removebushesanddensetreecanopysothatthepasturegrassescan

receiveenoughlight.
3. Weedscontrol–Poisonousandnotoriousweedsshouldberemoved.
4. Provisionofwatertoanimals–Wateringpointsshouldbewelldistributedto

avoidovergrazingandtramplingonpasturesinsomeplaces.
5. Erosioncontrol–Stolonferousgrasssppshouldbeplantedonbearsurface

orinovergrazedareatoreducesoilerosion.
6. Oversow–thisistheintroductionofimprovedforagesppmoreespecially

legumesinnaturalpasturetoimprovenutrientcontent.
7. Controlgrazing/rotationalgrazing/stripgrazing–Thisencouragesefficient

forageutilizedandreducesovergrazing.
8. Establishingfodderbankthatcanbefedtoanimalswhenfreshherbageis

scarce.
9. Distributesaltlicksevenlyinapasturetostopanimalsfrom creatingsmall

pathinapastureastheymovetothepointwiththelicks.
10. Practicecontrolburningsothatallpasturewithparasitesaregotridoftogive

wayfortheyoungandnutritiousforage.
11. Drainingwaterloggedareasoastoencourageproperforagegrowthand

controlparasites

FACTORSTOCONSIDERBEFOREESTABLISHINGAPASTURE

1.Typeofsoil–Afarmershouldconsideragoodsoilwithagoodabilitytoretain
moisture

2.Topography–pasturelandshouldhaveagentleslopewhichallowseasyuseof
machinesduringseedbedpreparationandplanting.

3.Climate–Theareashouldhaveadequaterainfallwithabout800mm duringdry
periods.

4.Plantingmaterials–Thereshouldbegoodqualityplantingmaterialsthatensure
goodpastureestablishment.

5.Costofproduction–Thefarmershouldmakesurethattheexpenseinvolvedin
pastureestablishmentcanbemetfrom theincomeoftheanimals.

6.Availabilityofpastureseeds–Thepastureunderconsiderationshouldhave
readilyavailableseedswithintheenvironment.

CHARACTERISTICSOFAGOODPASTUERSPECIES.

1. Itshouldbeeasytoestablishhencereducingcostinvolvedinreplacingtheseeds

thatfailedtoestablish.

2. Itshouldbeabletoprovideherbageevenintimesofscarcity

3. Itshouldbedroughtresistant.Inordertomeetthisdeeprootedspeciesare



alwayspreferred.

4. Itshouldbeeasytomanagei.e.easytoplant,weedandharvest.

5. Itshouldbehighlypalatablesothattheanimalscantakeit.

6. Shouldmatchwiththenutrientrequirementofanimal.

7. Itshouldshowahighresistancetograzingi.e.thespeciesshouldbeableto

regenerateaftergrazingandpersistforatleastthreeyears.

8. Itshouldbehighlyresistanttopestanddiseasesthatcanattackthepasture.

9. Shouldbeabletoproducealargequantityofdrymatterinayearfortheanimals

tograzeon.

10. Itshouldhaveasuitableheightfrom thegroundtoalloweasygrazingbythe

animal.

11. Itmustbeapasturethatcanbeeasilymixedwithotherpasturespecieswithout

havinganyeffectonthem orbeingaffected.

12. Itshouldhavereadilyavailableseedsthatcanbeusedforpropagation.

TYPESOFPASTURES

Pastureisdividedintotwobroadgroups.i.e.

 Pasturegrasses
 Pasturelegumes

Examplesofpasturegrasses

 Guineagrass - Panicum maximum
 Rhodegrass - Chlorisgayana
 CongoSignalgrass - Brachiariaruziziensis
 Elephantgrass - Pennisetum purpureum
 Kikuyugrass - Pennisetum clandestinum
 Nandigrass - Setariaanceps
 Thatchgrass - Hyparrheniarufa
 Stargrass -Cynodondactylon

Examplesofcommonpasturelegumes

 GreenleafDesmodium - Desmodium intortum
 SilverleafDesmodium - Desmodium uncinatum
 Stylo - Stylosanthesgracilis
 Glycine - Glycinewightii
 Centro - Centrosemapubescens
 Lucerne - Medicagosativa
 Clovers - Trifolium spp



ADVANTAGESOFINCLUDINGLEGUMESINAPASTURE

1. Theyfixnitrogenintothesoilhenceimprovingsoilfertilityforotherplant
species.

2. Theyshowahighresistancetodroughthencecanbereliedonduringthedry
season.

3. Theyincreasethepalatabilityofthepasturesincetheyarehighlypalatable.
4. Sincetheyaredeeprooted,theyhelpinrecyclingplantnutrientsforuseby

otherplantspecies.
5. Theyreducecasesofbloatinanimalssincetheyarenotverysucculent.
6. Agoodnumberofthem havebroadleaveshencehavetheabilitytocontrol

soilerosion.
7. Thelegumessupplyproteintotheanimalswhichsupplementthegrass.
8. Theygivelongergrazingperiodsincetheymatureatdifferenttimes.
9. Theyproducebetterqualityandquantityoffoliagefortheanimals.

ADAPATATIONOFFORAGEPLANTSTOTHEENVIRONMENT

1.Theyproduceverymanyfeedswhichincreasestheirchancesofsurvival
2.Theirseedsarelighthencecanbeeasilydispersedbywind.
3.theycanwithstanddefoliationandregeneratequickly
4.Theyhaveshortlifecyclehenceabletoutilizetheshortestperiodofgood

conditions
5.somehavethornsandhairwhichdiscourageanimalsfrom eatingthem
6.Somespeciesproducechemicalswhichkeepoffanimals
7.Somehaveundergroundstem (rhizomes)whichwillsproutwhentheleavesand

stemsaredestroyed.
8.Somegrassseedsposseshardseedcoatthatcannotbedestroyedbythe

animaldigestivesystem.

CONSERVATIONOFHERBAGE.

Herbagecanbeconservedintotwomajorwaysi.e.

 Hay
 Silage

HAY

CHARACTERISTICSOFAGOODHAY

1. Goodhayshouldbeleafysinceleavesarericherinfoodvaluecomparedtoother

partsoftheplant.

2. Shouldbepreparedoutofherbagecutatthestagenearfloweringwhenthe

plantishighlynutritious.



3. ItshouldbegreenincoloursincethegreencoloursignifiesthepresenceofVit.A

4. Itshouldbefreefrom dustandmouldswhichreducepalatability

5. Itshouldbesoftandpliableforeasyconsumptionbytheanimals.

6. Itshouldbefreefrom weedsandpoisonousplants.

7. Itshouldhaveasmellwhichisacharacteristicoftheplantfrom whichitismade.

8. Themoisturecontentofhayshouldnotexceed15%sincehighmoisturemay

causerotting.

FACTORSAFFECTINGTHEQUALITYOFHAY

1. Thespeciesofgrass–somegrassspeciesproducehighqualityhaysince
theycanbeeasilyturnedandhavenutrientcontent.

2. Storage–Properstorageofhaybyprotectingitfrom rainandsunlight
preservethequality.

3. Stageofcuttingthegrass–Grasscutbeforefloweringproduceshighquality
haythanthatcutafterflowering.

4. Levelofdrying–PoorlydriedhaybecomesmoldyandoverdriedhaylacksVit.
A

PROCEDUREOFMAKINGHAY

1. Selectasuitableplantspecieswithhighnutrienttobeusedinthemakingof
hay.

2. Cultivatetheplantspeciesonagoodsoilwhereitcanobtaintherequired
nutrients.

3. Harvesttheplantspeciesjustbeforefloweringwhenitcontainsalotof
nutrients.

4. Drythehaytoamoisturecontentofabout15%
5. Tiethehayinbalesandprepareitforstorage
6. Thehayshouldbestoredinaplacewellprotectedfrom rainandsunlightto

preservethequality.

FACTORSAFFECTINGTHEQUALITYOFHAY

1. Thespeciesofthegrass–Somegrassspeciesproducehighqualityhay
sincetheycanbeeasilyturned.

2. Storage–Properstorageofhaybyprotectingitfrorainandsunlightpreserve
thequality.

3. Stageofcuttingthegrass–Grasscutbeforefloweringproduceshighquality
haythanthatcutafterflowering.

4. Levelofdrying–PoorlydriedhaybecomesmoldyandoverdriedhaylacksVit.
A.

SILAGE

Thisistheherbagecutbeforefloweringandconvertedintosucculentfeedthroughthe
processoffermentation.Itcanbemadefrom anysucculentgreenmaterialsuchas



sweetpotatoesvines,youngmaize,sunflowersorghum,youngGuatemalagrassand
elephantgrass.

N.B.Highproteinfoliagesmixedwithstarchyfoliagesinratio3:1givewellbalanced
silage.

THEPROCESSOFENSILING(MAKINGSILAGE)

1. Cutthegrasswhenitisabouttoflowerandincaseoflegumeswhenthey
haveformedpods.

2. Chopthegrassintosmallpiecesofabout4cm longthatcanbeeasilypacked.
3. Parkthematerialintheairtightchamber(silo)andcompressittoexcludeair.
4. Addfermentablewatersolublecarbohydrateslikemolasseswhichprovide

energytothemicrobeduringfermentationprocess.
5. Addureaatarateof5Kgpertonsoastoincreasenitrogencontentofthe

silage.
6. Whenthesilagechamberisfull,sealitofffrom theatmospheretoexcludeair

andwater.
7. AllowthematerialstofermentforAtleastthreeweeks
8. Monitorthetemperaturesinthesilotoensureproperfermentation.When

temperaturesdrop,molassesshouldbeaddedtoprovideenergytothe
microbescarryingoutfermentation.

FERMANTATIONPROCESS

a. Thematerialisunderfermentationthroughtheactionoflactobacillus
bacteria.

b. Organicacidsareproducedandthemajoronebeinglacticacid
c. Lacticacidgivessilageagoodflavour,killsofftheharmfulmicrobesandacts

asthepreservativeforsilage.
d. ThePHhastobelowbetween3.8-4.3andthetemperaturemustriseto

about37.80Ctoencouragefermentationbylactobacillus.
e. Ifthetemperaturesarelow,addmoremolassesintothesilage.
f. Addwatertolowertemperatureincasetheyarehigh.

N.B. Lowtemperaturecanbeavoidedby:
1.Partialdryingofthematerialbeforeensilingtoreducemoistureinthe

silage.
2.Fillingthesilagechamberrapidlybutcompressingthemateriallightly.
3.Sealingthesiloimmediatelyafterthefinalpackingtoexcludeairasmuch

aspossible.
N.B.Foragecropscontainotherspeciesofbacteriasuchasclostridium sspwhich
convertsugarsandlacticacidtobutyricacid.

Butyricacidgivessilageafoulsmellandmakesitlesspalatable.



FACTORSAFFECTINGTHEQUALITYOFSILAGE.

 Thetypeofgrassandlegumespeciesensiled
 Thestageofgrowthofthespeciesensiled
 Thespeedofensiling
 Thetypeandamountofadditiveused.
 Consolidationtoexcludeairfrom ensilage.
 Themoisturecontentofthematerialensiled
 Thedegreetowhichthetemperaturerisesduringensiling.

Reasonsformakingsilage

 Forgettingmoney
 Increasetotalamountofherbageproducedperunitarea
 Getfeedsforuseduringperiodsofforagescarcity
 Conserveforageinsucculentform
 Avoidforagewastageinperiodsofplantingandabundance
 Increasenumberoflivestockthatcanbekeptperunitarea
 Enablesanimalseatplantmaterialsthattheywouldnoteatwhenfresh.

Advantagesofsilage.

 Inincreasestheanimal’sappetitesinceitisverypalatableandsoincreasesan
animal’sintakeofafeed.

 Itiseasiertostorethanthesamequantityofhaysinceitrequireslessspaceper
unitweighttostore.

 Thelossesincurredduringensilingarelessthanthoseincurredinmakinghay.
 Manyspeciesthattheanimalcannoteatinfreshform canbeeatenwhenensiled.
 Underproperstorage,silagecanstayforseveralyearswithoutlosingquality.
 Becausethematerialsretainsucculence,fireoutbreaksduringstorageare

avoidedunlikeinthestorageofhay.
 Thereisincreasedefficiencyoffeedusesincetheanimalrejectsverylittleofthe

feed.

Problemsofusingsilage.

 Somenutrientsarelostduetoseepageintheprocessofsilage.
 Itsmorelaborious
 Theplantmaterialsaredifficulttocompacteffectivelyandsomerottingis

inevitable.
 Itisexpensiveintermsofpreservativesused.
 Itrequireslargequantitiesofmaterialsforittobeeconomical
 Poorlyfermentedsilagehasabadsmellthatitmaybeintroducedintotheanimal

products.

Howtoreducelossesduringsilagemaking.



 Carefulharvestingofthematerialtoreducelossesofleavesand
contaminationbysoil.

 Propersealingofthesilostopreventre-entryofairintothesilo.
 Properfermentationofthematerialtoexcludeoxygenandacidfermentation.
 Properchoppingofthematerialtoensureproperfermentation.
 Wiltingofthematerialbeforeensilingtoreducethemoisturecontentand

reducethepossibilityofrotting.
 Additionofadditivestoincreasetheenergysupplyforthebacteriaand

preservatives.
 Quickuseofthematerialoncethesilohasbeenopenedtoreducethe

chancesofspoilageduetoexposuretotheenvironment.

FORAGEUTILIZATIONMETHOD

 Continuousgrazing
 Rotationalgrazing
 Zerograzing
 Deferredgrazing.
 Stripgrazing

a. Continuousgrazing

Thisisanextensivesystem ofgrazinginwhichlivestockremainonthesamepasture

forprolongedperiod.

Advantagesofthesystem

i. Fencingcostsarereducedoravoidedcompletely.

ii. Itallowsanimalstohavefreeaccesstoanypartofthepasture

iii. Nocostsareinvolvedinimprovingpastures.

Disadvantages

i. Itallowsselectivegrazingwhichcanleadtopasturewastage

ii. Itencouragesthebuildupofticksandinternalparasiteswithinthegrazing

place.

iii. Itmayresultintounderstockingoroverstockingasplantgrowthand

seasonalconditionschange.

iv. Itsdifficulttocontrol/diseasesamongstanimalssincethesystem

encouragescommunalgrazing

v. Pastureimprovementisextremelydifficultasmorepeopleareinvolvedin

usingthepasture.



vi. Mayeasilyresultintoovergrazinganddestructionofpastures

b.Rotationalgrazing

Thisiswherepasturesisdividedintopaddocksandanimalsareallowedtograze

inonepaddockatatimeuntiltheherbageisuniformlygrazedtoagivenheight

thenmovedtoanotherpaddock.Highproducerslikelactatinganimalsareallowed

firstintopaddocksforittograzethemorenutritiousherbage.

Advantagesofrotationalgrazing:

1. Providesauniform developedpastureduetouniform grazing

2. Itallowsmaximum utilizationofherbagebyavoidingselective/spotgrazing.

3. Forageyieldispotentiallyhighersincepasturesareallowedtoregeneratethanin

othersystems.

4. Intervalsbetweengrazingallowforremediablepracticeslikefertilizerapplication,

weedingetc.

5. It’sagoodmethodusedinthecontrolofparasitesliketicks,roundworms,liver

fluke.

6. Itreducesinstancesofovergrazingandundergrazinghencecontrolling

destructionofpastures

7. Itmakesmanagementpracticeseasyasanimalsareconfinedinoneplace.

8. Itallowsflexibilityintheuseofpasturelandsincecropscanbeplantedinthe

idlepaddocks.

9. Itcanallowhigherstockingrateofanimals.

10. Controlledbreedingiseasytopracticesinceanimalscanbegroupedaccording

tosex

Disadvantages

1. Itrequiresahighinitialcostofestablishingfencesonpastureland.

2. Requiresahighlevelofmanagerialskillsintermsofrepairingthefences,

improvingthepasturesetc.

3. Fencescaneasilyinjureanimals.

4 Overtramplingonpasturesbyanimalsleadstowastage

5. MayrequirealotofLabourforrepairingfarm structuresandmanaginganimals

c. Zerograzing

Thisiswhereanimalsareconfinedinstructures/stallswheretheyarefedon



freshforagescutonadailybasis.

Advantages:

1. Animalsareprotectedfrom adverseClimaticalconditions

2. Feedtakeninbyeachanimaliseasilyknownhenceeasytokeepfeedingrecords.

3. Itseasytoidentifysickanimalssincetheyareincloseobservation

4. Itseasytocollectmanurefrom theanimalssincetheyareconfinedinoneplace.

5. Diseasespreadisreducedsinceanimalsarenotincontactwithothersfrom

anotherherd.

6. Thereishighproductionsinceanimalsdonotspendalotofenergylookingfor

pastureandwater

7. Selectivegrazingandtramplingonpasturesiseffectivelycontrolledsince

animals arefedonpasturescutfrom thefield.

8. Itseasytocarryoutmanagementpracticesonanimalsunderthissystem as

animalsareunderconfinement.

9. Thesystem permitshighstockingratesincealargenumberofanimalscanbe

keptonasmallpieceofland

Disadvantages:

1.Themethodiscapitalintensivei.e.requiresalotofcapitalforconstructinganimal

structuresandfeeding

2. ItrequiresalotofLabourwhichcanbeusedincollectingfodder,cleaningthe

stallsetc.

3. Itcannotsupportalargenumberofanimals

4. Thesystem isapplicableeconomicallyinplaceswheremarketformilkisreadily

availabletocoverthecostsinvolvedeasily.

5. Itmayleadtolossofsoilfertilityifmanureisnottakenbacktothefoddergarden.

6. Theanimalslackexercisewhichcanaffecttheirhealth.

d. Deferredgrazing

Thisiswhereacertainpaddockissetasidetoallowtheaccumulationofstanding

haywhichcanbegrazedonduringperiodsofpasturescarcity

1. Pastureseedsaredispersedforpasturestandimprovement



2. Itprovidesherbageduringperiodsofscarcity.

3. Itallowspasturestodevelopgreaterrootandcrownwhichisimportantfor

subsequentre-growth.

4. Thepasturecanbeusedinthecontrolofsoilerosion.

5. Itallowsfornaturalestablishmentofpastures

Disadvantages

i. Thepastureisnotasnutritiousasthefreshpasturehenceaneedtosupplement

it.

ii. Requiresalargepieceoflandforpracticingdeferredgrazing

iii. Doesnotpermithighstockingrates

e. Stripgrazing

Thisiswherestripsoffreshpasturesaremadeavailableeachdaytoanimalsby

movinganelectricfenceforward.

Thegrazedareaissealedoffforregrowthandexcesspasturesconserved.

Advantages

i. Theanimalsenjoyfreshgrasseseachday

ii. Thegrassiseatenatitshighestnutritivevalue

iii. Allowsintensivegrazinghenceutilizingpasturesefficiently

iv. Itishighlyflexiblesinceitmayallowmorethanoneactivityontheland

Disadvantages

i. RequiresmoreLabour

ii. Requiresmoreskillsinusinganelectricfence

iii. Pasturesmaybedestroyedasaresultofovergrazing.

iv. Groundwhereanimalspassisdestroyedandlostsincepasturesmayfailtogrow

there

Establishingapasture

a)Clearthelandtoremovetreesandbushesthatmayinterferewithpasture

growth

b)Prepareafirm (formoistureconservation),fine(tobringsmallseedsin



contactwithsoil)andweedfree(reducecompetitionfornutrients)

seedbedbyburning,ploughing,andharrowing

c)Applyfertilizerstotheseedbedtoimprovesoilfertilitymoreespecially

phosphaticfertilizersforproperpastureestablishment

d)Selectgoodqualityseedforplantingdependingontheanimal’sneedsand

environment

e)Treattheseedstoensureuniform andpropergerminationbyscarification,

inoculationandpelleting

f) Sowtheseedsshortlyaftertherainssoastotakeadvantageofsoil

nitrogenmadeavailablebymineralization.Methodsofsowingaredrilling,

broadcastingandrowplanting

g)Applypesticidesandfungicidestocontrolpestsanddiseasesinpastures

AGROFORESTRY

Thisistheintegrationoftreesinagricultureproduction

Importanceofthepractice

1.Treesincreaseoutputfrom landinform ofwoodfruits,woodandfuelontopof
cropandanimalproducts

2.Treescancontrolsoilerosionbyincreasingwaterinfiltrationandcoveringthe
soilsurface

3.Theycanreducehaildamagetocrops
4.Legumesimprovesoilfertilitybyfixingnitrogenintothesoil
5.Rottentreeleavesimproveorganicmattercontentinthesoil
6.Sometreesaregoodsourceofanimalfeedse.g.Lucerne
7.Treescanactaswindbreaksreducingwinddamagetocropsandfarm

structures
8.Treesimprovethemicroclimateofgardenforpropercropgrowth
9.Sometreesproducechemicalsthatdiscouragepests
10.Deeprootedagroforestrytreescanrecyclesoilnutrientsforcrops
11.Themulberrytreeprovidesfoodforsilkworms

Adverseeffectsoftreesinagriculture
1.Cancompetewithcropsforsoilnutrientswhichaffectscropyield
2.Useupspacemeantforcrops
3.Soilnutrientarelostintreetissueasthetreesareharvested
4.Sometreesarepoisonoustolivestockandcrops



5.Treescanprovidehabitatforpeststhatattackcrops
6.

Factorsthatinfluencethefarmer’sdecisiontopracticeagroforestry

i. Availabilityoflandforgrowingcropsandraisingtreesatthesametime
ii. Goodlandtenuresystem thatwillensurepropertreeownershipsincetreestake

alongtimetomature
iii. Availabilityofmarketfortreeproductswithinthearea
iv. Cleartreeownershippolicyforthefarmers
v. Lovefortreesbythefarmersinanarea

vi. Numberofactivitiesonthefarm thatmayallowintreeproductionatthesame
time

vii. Knowledgeofthefarmerabouttreemanagement
viii. Availabilityoftreeseedsneededforplanting

ix. Enablinggovernmentpolicythroughsubsidies

Characteristicsofanidealagroforestrytreespecies
i. Itshouldbemultipurposesoastobeeconomicaltoproduce

ii. Shouldbefastgrowingtomeettheneedsintime
iii. Shouldbedeeprootedsoastorecyclethenutrients
iv. Shouldnotcompetewithcropsfornutrients
v. Shouldbeabletoregrowfastaftercutting

vi. Shouldbehighlynotoriousandpalatableasleaffodder
vii. Shouldbepreferablyalegumethatcanfixnitrogenintothesoiltoimprovesoil

fertility
viii. Shouldbeabletoproducemoreeconomicproductslikefruitstimberandfuel

ix. Shouldbeeasytoestablishandgetridofeasily
x. Shouldhavealightcanopythatallowseasylightpenetrationforthecropsunder

ittouse

Commonagroforestryspeciesandtheiruses

Fruittrees
Pawpaw Caricapapaya
Mango Mangiferaindica
Lemon Citruslemon
Orange Citrussinesis
OvacadoPerseaamericana
Guava Psidium guajava
JackfruitArtocarpusheterophyllus

Shadetrees
Cassia(yellowcassia) Cassiasiamea
Cassia(goldencassia) Cassiaspectabilis



Ficus Ficus spp
Wildcassava Manihotglaziovii
Tamarind Tamarindusindica

Poleandtimbertrees
Neem tree
Eucalyptus Eucalyptusspp
Musizi Maesopsiseminii
Markhamia(lusambya)Markhamialutea
Pine Pinusspp

Firewoodtrees
Mango
Citrustrees
Neem tree
Calliandra
Pine
Eucalyptus

Livestockfeed/foddertree
Lucerne
Gliricidia
Calliandra
Sesbania




