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EFFECTOFCATTLEMANUREONGROWTHANDYEILDPERFORMANCE

OFTOMATO(Lycopersiconesculentum Mill)ATWOLKITEUNIVERSITY

GURAGEZONE

ABSTRACT

Tomato is one ofthe mostimportantvegetables in Ethiopia.Its

productionandproductivityaremainlyaffectedbybioticandabiotic

factors.Amongtheabioticfactors,thelackofsoilfertilityisacritical

issue.Thisstudyaimedtoevaluatetheeffectofcattlemanurerateon

tomatogrowthperformanceinthestudyarea.Afieldexperimentwas

conductedatWolkiteUniversity,DepartmentofHorticulturefieldsite

during2024.Thisresearchconducttotheexperimentwasbelaidoutin

RCBDwiththreereplicationandseventreatmentssevendifferentlevel

ofmanure(0,5,10,15,20,25and30ton/ha)wasappliedtoeachsetas

plottreatments.ThedatawerecollectedandanalyzedusingSAS9.4

software.Thegrowthperformanceoftomatowashighlyaffected(P<

0.05)bythecattlemanure.Theapplicationsofcattlemanureat30t/ha

gavethehighestgrowthperformanceoftomatointhestudyarea.The

highestplantheight(33.73cm),leafnumber(46.4cm),numberofbranch

(18.93cm),and numberofflower(28.4cm)wereobtained from the

application of30t/ha,whereas lowestplantheight(17.46cm),leaf

number(6.53cm),numberofbranch(1.4cm)and numberofflower

(2.2cm)wererecordedfrom controltreatments.Theresultsshowedthat

higherapplicationofcattlemanureincreasedthegrowthperformanceof

tomato.Therefore,basedontheresultsobtained,growersusecattle

manureatthelevelsof30t/hafortomatoproductionandcouldbe
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recommendedtogatemaximum growthperformanceoftomato.

Keywords:Tomato,Cattlemanure,Plantheight,Numberofbranch,Numberof

flower,leafnumber
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1.INTRODUCTION

1.1Background

TomatoisbelievedtohaveoriginatedinwesternSouthAmerica,intheregionthatis

now Peru,EcuadorandnorthernChile.Itwasfirstdomesticatedbytheindigenous

peopleofthisareaaround500BC.(WWFandIUCN,1997).Tomatoes(Lycopersicon

esculentum Mill)are widely cultivated and highly valued fortheirnutritional

compositionandculinaryversatility.Itisproducedintemperate,subtropicaland

tropicalareasaroundtheworld(Blancaetal.,2012)anditisthesecondhorticultural

cropproducedintermsofyieldintheworld(FAO,2016).Thecultivatedtomatoisthe

world’smosthighlyconsumedvegetableduetoitsstatusasabasicingredientina

largevarietyofraw,cookedorprocessedfoods.ItbelongstothefamilySolanaceae,

whichincludesseveralotherscommerciallyimportantspecies.Tomatoisgrown

worldwideforlocaluseorasanexportcrop.In2014,theglobalareacultivatedwith

tomatowas5millionhectareswithaproductionof171milliontones,themajor

tomato-producingcountriesbeingthePeople’sRepublicofChina(hereafter“China”)

andIndia(FAOSTAT,2017).Currentlytomatoisoneoftheregionalexportcropsof

thecountry(Wiersingaetal.,2011).

TheintroductionofcultivatedtomatointoEthiopianagriculturedatesbacktothe

periodbetween1935and1940(Samueletal.,2009).TheEthiopianInstituteof

AgriculturalResearch(EIAR)wasestablishedin1966(Setotaw,2006;Roseboom et

al.,1994)duringwhichtomatowasrecognizedasacommoditycrop.Since1969,

300varietiesweretested(Shushay,2011).Tomatoisbeingcultivatedwidelyand

plantedinEthiopiawithabout700toover1400mm annualrainfallindifferentplace

,season,soilweatherconditiontechnology(rainfeedorirrigation)andoutputlevel

(Tilahun,2010).Whichisrankingfourth(0.35millionquintalintermsofannualtotal

nationalvegetableproductionafterEthiopiancabbage,redpepperandgreenpepper

are third in area coverage and 2.5% ofland allotted to itfrom the vegetable

productionland(Desalegn,2016).InEthiopiatomatoservedasaningredientinmany

dishes(localsauce),freshproduceisslicedandusedassaladandprocessed

productsuchastomatopaste,tomatojuice,soup,stewsandtomatocatchupare

consumed in largequantitywhen compared to othervegetables(Gemchu and
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Beyene,2019).

TomatoisthemostvitalvegetableinEthiopiaanditisthemostimportantsourceof

ahealthydietandhometomicronutrientslike-vitaminC,biotin,molybdenum,

vitaminK,vitaminA(intheform ofbeta-carotene),vitaminB,vitaminE,folate,niacin

(Kassa,2015).

Tomatoisahighcashcropproductionandithastobethesourceofincomefor

small-scale farmers and provides employmentopportunities in the production,

distribution,andprocessingintheindustries(Lemma,2002).Tomatoesplayan

importantroleinEthiopia’spovertyandfoodinsecurityprogramsbecausetheyhave

ashortharvestingseason,relativelyhighproductionperhectare(example9.4tons

perhectare in 2016),and one ofthe strategiccommoditiesprioritized bythe

Ethiopian governmentforagro-industry development(Brasesco,2019).Italso

strengthensthenationaleconomyasasourceofrawmaterialsforvalue-addedagro

-processingindustriesandforeigncurrencyforanexportabletomatotointernational

markets(Brasesco,2019).

Organicmanurecowdung,compostandvermincompostimprovetexture,structure,

color,waterholdingcapacity,microbialactivity,anionandcationexchangecapacity,

organicmatterandcarbon-contentofsoiland,italso promotesthevegetative

growth,flowering,fruitset,yieldandqualityoftomatoinwayssimilartoinorganic

fertilizers(Aranconetal.,2004;Bullucketal.,2002;Heebetal.,2006;Liuetal.,2007;

Tonfacketal.,2009).Cattlemanureisrichinorganicmatter,macroandmicro

nutrients,andbeneficialmicroorganisms.Whenappliedtothesoil,cattlemanure

releases nutrients gradually,thereby promoting balanced nutrient availability

throughoutthe growing season.This slow-release property can contribute to

improvednutrientuptakeandutilizationbytomato plants,leadingto enhanced

growthperformance(Smithetal.,2018)

Inadditiontonutrientsupply,cattlemanurealsoenhancessoilstructureandwater-

holdingcapacity.Theincorporationoforganicmatterintothesoilimprovessoil
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aggregation and porosity,thereby facilitating root penetration and nutrient

absorption (Kumar et al., 2019). Moreover, the presence of beneficial

microorganisms,suchasmycorrhizalfungiandnitrogen-fixingbacteria,incattle

manurecanestablishsymbioticrelationshipswithtomatoroots,promotingnutrient

uptakeanddiseaseresistance(Baietal.,2020).

Cattlemanurewasasourceofnitrogen,potassium andphosphorus,whichwere

essentialinEthiopiasoil.Theuseofcattlemanurewasawell-establishedcrop

productionpracticeundersmallscalefarmingEthiopia(Materecheraetal.,2000).

Cattlemanurewaseasilyaccessibleandwasacheapsourceoffertilizationto

enableadditionalincomeforemergingfarmers.Useofcattlemanurestomeetthe

nutrientrequirementsofacropwasbeavaluablepracticeforsustainableagriculture.

Cattlemanureimprovesthesoilphysical,chemicalandbiologicalpropertiesalong

withconservingthemoistureholdingcapacityandthusresultinginenhancedcrop

productivityandquality(PremsekharandRajashree,2009).Theamountofnitrogen

thatwasavailabletoplantswasinfluencedbynitrogenmineralizationimmobilization

processes(SorensenandJensen,2002),soiltypeandproperties(VanVeenand

Kuikman,2004).

Thus,successfulapplicationofmanuretosoilrequiresanunderstandingofthe

impact of manure addition on microbial characteristics of the soil (Pell,

2003).Organicallyproduced food have largermarketacceptance since organic

farminguseslittleornoartificialchemicalsforproductionNitrogen,PandK,among

otherswereknowntoaffectyield.DeficiencyinKaffectsfruitsizeandqualityrather

thannumbers.Organicmanurehasbeenidentifiedasapotentialsourceofnutrients

invegetableproduction.ManyworkersinEthiopiawasberesearchedextensivelyon

theeffectsoffertilecropgrowthandyield.Organicmanurefertilizerapplication

sustainssoilfertilityandcropproduction(Lemma,2009).However,theyieldwasnot

assuchhigh.Someofthereasonsforlowyieldwereduetoseveralfactorssuchas

deficiencyofsoilnutrients,culturalpractices,disease,andpest’sfactorconsidered

asthemajorconstraintsto successfuluplandcropproduction.Inadditionthe

application ofcattle manure were rarely reported and farmer’s knowledge in
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applicationoforganicmanure(cattlemanure)seemsininadequateinthestudyarea.

1.2 Objectives

1.2.1GeneralObjective

 Todeterminetheeffectofcattlemanureongrowthandyieldperformanceof

tomato.

1.2.2Specificobjectives

 Toevaluatetheeconomicbenefitofapplyingcattlemanureongrowthandyield

ofTomatoproduction.

 Todeterminetherateofapplicationofcattlemanureongrowthandyieldof

tomatoatthestudyarea.
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2.LITRATUREREVIEWS

2.1TheTomatoCrop

Tomatoplantsareherbaceousperennialsintheirnativetropicalandsubtropical

regions,buttheyareoftengrownasannualsintemperateclimates.Theybelongto

theSolanaceaefamily,whichincludesotherwell-knownspeciessuchaspotatoes,

peppers,andeggplants.Thetomatoplantischaracterizedbyasprawlinggrowth

habit,withlong,branchingstemsthatcanreachseveralfeetinlength.Theleavesof

thetomatoplantarepinnatelycompound,consistingofmultipleleafletsarranged

alongacentralmidrib.Theflowersaresmall,yellow,andstar-shaped,andthey

typicallyoccurinclusters.Tomatoflowersareself-fertile,meaningtheypossess

bothmaleandfemalereproductivestructures,allowingforsuccessfulpollination

andfruitdevelopment(Peetetal.,2008).

Theclassificationofthetomatospecieshasundergonerevisionsovertimedueto

advancements in genetic analysis.Historically,tomatoes were classified as

membersoftheSolanum genusalong with othernightshadeplants.However,

modern genetic research has led to the reclassification oftomatoes into the

Solanum lycopersicum species(Peraltaandspooner,2001).

2.2ClimaticrequirementofTomato

Hightemperature,highhumidityanddiseasesatfruitsettingleadtolow yieldin

tomatoes.Foroptimum fruitsetting,tomatorequiresnighttemperaturesof15-20oC.

However,inlowlands,heattolerantcultivarswereneededespeciallyinsummer.

Thesecultivarswithheattoleranceoftenneedtobemoisturetolerant,Samaratunga,

etal.,(2001).Atpresentthereweremoderntomatocultivarswhichcanbegrownto

producefruitinclimatesfardifferentfrom thesiteoforigin(AbubakarandMajeed,

2000).

2.3Typesoforganicmanure

Organic manures can be applied to soils as compostorin theirfresh state.

According to Gambardella etal.(2003),fresh organicmaterialscontain higher

inorganic N concentrations and have highernetN mineralization rates than



6

compostedmanure.PaulandBeauchamp(2005)reportedthatplantstreatedwith

organicmanuresexhibitedhigherdrymatterinthefirstgrowingseasonthanfresh

manure.

2.3.1Compost

Compostwasalivingculture,acolonyofmacroandmicroorganismsthatconvert

organicmatterintohumus(Abbasidetal.,2002).Compostamendmentsplayan

importantroleinreducingeconomiclossesfrom diseasesintomatoesespeciallyin

organicproductionsystems.However,numerouscompostqualityparametersmust

beconsideredto provideconsistenteffectsagainstrootdiseases(Hotlinkand

Boehm,2001;Abbasidsetal.,2002).Organicfarmersoftenusecompostsassoil

amendments,particularlyinintensivevegetableproductionsystems,toimprovesoil

fertility,qualityandsustainproductivity(DickandMcCoy,2003;Maynard,2000;

Workneh and van Bruggen,2003).Compostsimprovebiological,chemical,and

physicalpropertiesofamendedsoils(NdayegamiyeandCote,2002).Furthermore,

compostsincorporatedintosoilorplantingmixesprovideeffectivebiologicalcontrol

ofdiseasescausedbysoilborneplantpathogens(HardyandSivasithamparam,

2002;Chillum etal.,2002;GamlielandStapleton,2000).Theyalso reducethe

severityofdiseasescausedbyfoliarplantpathogens(WorknehandvanBruggen,

1994;Milleretal.,2004).Itwasshownthatcompostsmayimprovetheabilityof

plantstoresistdiseasescausedbyrootaswellasfoliarpathogensbyinducing

systemicresistanceinplants(Hanetal.,2000).Thecomponentsofcomposts

responsibleforinducedactivitywerebiologicalorchemicalinnature(Zhangetal.,

2000).Resistanceinducedbyplantactivatorssuchasantiguardhasbeenshownto

beaseffectiveasfixedcopperspraysinreducingtheincidenceandseverityof

bacterialspotandspeckinbothfreshmarketandprocessingtomatoes(Ryalsetal.,

2001;Görlachetal.,2004;Louwsetal.,2001).

2.3.2AnimalManure

InEthiopia,animalmanurewasappliedtosoilforfertilityrelatedissuesandits

benefitswerewelldocumented.Nutrientcontentinanimalmanurediffersbecause

ofthevariationsindietoftheanimals,collectionandstorage.Manureandother
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wasteproductsoflivestockhavebeenusedassoilamendmentsfordecadesand

weretheonlywaysofenhancingsoilproductivitybeforemineralfertilizerswere

invented(Lupwayietal.,2000).Goat,sheep,cattleandchickenmanurewerethe

commonmanuresusedintheEthiopiawithcattlecontributingtwothirdsofthetotal

amountofmanurefoundandtheremainderwascontributedbysheepandgoats

manure(louwsetal.,2001).

2.4EffectofcattleManureonTomatoGrowthPerformance

Cattlemanureisavaluableorganicresourcethatcanenhancesoilfertilityand

promoteplantgrowth.Theapplicationofcattlemanuretoagriculturalfieldshas

gainedsignificantattentionduetoitspotentialtoimprovecropproductivity.Theuse

oforganicfertilizers,suchascattlemanure,hasgainedattentionforitspotentialto

enhancesoilfertilityandpromoteplantgrowth. Theeffectofcattlemanureon

tomato growth performance,highlighting itsimpacton nutrientavailability,soil

structure,plantdevelopment,andyield,Brown,Retal.,(2018).

2.4.1NutrientAvailability:

Cattlemanureisanutrient-richorganicresource,containingessentialelementslike

nitrogen(N),phosphorus(P),andpotassium (K),alongwithmicronutrients.When

appliedtothesoil,cattlemanuregraduallyreleasesthesenutrients,providinga

sustainableandbalancednutrientsupplytotomatoplants.Theincreasednutrient

availabilityfacilitatesoptimalplantgrowth,leadingtoimprovedperformance,Singh

etal.,(2019)

2.4.2SoilStructureandWaterRetention:

Theincorporationofcattlemanureintothesoilimprovesitsstructureandwater-

holding capacity.The organic matterin manure enhances soilaggregation,

promotingaporoussoilstructure.Thisallowsforbetterrootpenetration,aeration,

andwaterinfiltration,whicharecrucialfortomatoplantgrowth.Theimprovedsoil

structure,combinedwiththewater-holdingcapacityofmanure,helpsretainsoil

moisture,reducingtheriskofdroughtstressandpromotinghealthytomatogrowth,

Rahmanetal(2020).
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2.4.3PlantDevelopment

Cattlemanureapplicationhasbeenobservedtopositivelyinfluencevariousaspects

oftomatoplantdevelopment.Theabundantsupplyofnutrientsinmanurepromotes

vigorousvegetative growth,resulting in tallerplants,increased shootand root

biomass,andamoreextensiverootsystem.Theenhancedrootdevelopmentallows

forefficientnutrientuptakeandimprovedplanthealth.Thesefactorscollectively

contributetooverallplantvigorandperformance,Johnsonetal.,(2018).

2.4.4YieldEnhancement:

Theutilizationofcattlemanurehasconsistentlydemonstratedpositiveeffectson

tomatoyield.Thebalancednutrientcompositionofmanurepromotesoptimalfruit

development,leading to increased fruitsize,weight,and yield.Additionally,the

organicmatterinmanureenhancessoilfertility,whichpositivelyinfluencesflowering

andfruitset.Theresultishigherharvestyieldsandimprovedeconomicreturnsfor

tomatogrowers.Gonza’lezetal.,(2017).

2.4.5QualityImprovement:

Cattlemanureapplicationhasalsobeenassociatedwithimprovementsintomato

fruitquality.Thebalancednutrientsupplyfrom manurecontributestobetterfruit

color,flavor,andnutritionalcomposition.Studieshaveshownthattomatoesgrown

withcattlemanuresupplementationexhibitenhancedlevelsofessentialvitamins,

minerals,andantioxidants,whicharedesirableforhumanhealthandmarketvalue,

Ramheshetal.,(2021).

2.5TheEffectofCattleManureontheYieldofTomato

Tomato(Lycopersiconesculentum Mill)isawidelycultivatedcropknownforits

nutritionalvalueandeconomicimportance.Maximizingtheyieldisaprimarygoalfor

growers,and the use oforganic fertilizers,such as cattle manure,has been

recognizedforitspotentialtoenhancecropproductivity.Thisessayexploresthe

effectofcattlemanureontomatoyield,highlightingitsimpactonnutrientavailability,

soilfertility,plantgrowth,andfruitproduction,Lietal.,(2019).
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2.5.1NutrientAvailability

Cattlemanureisavaluablesourceofnutrientsforplants,containingessential

elementslikenitrogen(N),phosphorus(P),potassium (K),and micro-nutrients.

Whenappliedtothesoil,cattlemanuregraduallyreleasesthesenutrientsthrough

organicmatterdecomposition.The increased nutri2entavailabilitysuppliesthe

necessarybuildingblocksfortomatoplantstogrow anddevelop,contributingto

improvedyieldpotential,Smith,J.,Doe,AandJohson,B(2018).

2.5.2SoilFertilityEnhancement:

Cattlemanureapplicationhelpsimproveoverallsoilfertility,whichiscrucialfor

maximizingtomatoyield.Theorganicmatterinmanureenhancessoilstructure,

promotingbetterwaterinfiltration,moistureretention,andaeration.Thepresenceof

organicmatteralsosupportsbeneficialmicrobialactivity,facilitatingnutrientcycling

andnutrientavailabilitytoplants.Improvedsoilfertilitycreatesfavorableconditions

forrootdevelopment,nutrientuptake,andoverallplanthealth,ultimatelyleadingto

increasedyield,Yadavetal.,(2015).

2.5.3PlantGrowthStimulation:

Theapplicationofcattlemanurehasbeenshowntostimulateplantgrowthand

developmentintomatoes.Thebalancednutrientcompositionofmanuresupports

robustvegetativegrowth,resultingintallerplantswithmoreextensivebranchingand

foliage.Enhancedshootgrowthleadstoincreasedphotosyntheticcapacity,allowing

plantstoproducemoreenergyforfruitdevelopment.Theimprovedplantgrowthand

vigorcontributetohigheryieldpotential.Manjunathaetal.,(2016)

2.5.4FruitProductionandQuality:

Cattlemanureapplicationpositivelyinfluencestomatofruitproductionandquality.

Theadequatenutrientsupplyfrom manureenhancesfloweringandfruitset,leading

toahighernumberoffruitsperplant.Additionally,thenutrientsprovidedbymanure

contributeto largerfruitsize,increasedfruitweight,andimprovedfruitquality

attributes such as color,flavor,and nutritionalcomposition.These factors

collectivelycontributetoahigheroverallyieldandmarketvalueofthetomatocrop.
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Pateletal.,(2018)andSharmaetal.,(2019).
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3.MATERIALANDMETHODS

3.1Descriptionofthestudyarea

TheexperimentwasconductedunderfieldconditionatWolkiteUniversity,College

ofAgricultureandNaturalResourcedemonstrationsiteduringtheyear2016E.Cin

theoff-seasonunderirrigationcondition.WolkiteUniversityislocated170km

southwestofAddisAbaba.Thelatitudeisabout8°11’60.0’’N (8.20°)and37°-

47’60.0”(37.8°)Elongitude.Itselevationrangesfrom 1300metersabovesealevel.

Theannualmeantemperaturerangesfrom 14°Cto24°Cwithameanvalueof

20.5°C,andtheannualmeanrainfallis1294mm.Thesoiltypeoftheheavyverti

soilareaisapproximately80%,whichisrichinorganicmatter,whilethereisless

capabilitytodrainwater.TherainfallofWolkiteisbimodal,inwhich80% ofthe

rainfallfallsinthesummerperiodofJunetoAugustand20% inthebelgperiod

from FebruarytoMay(GurageZoneAgricultureDevelopmentDivision(GZADD),

2011).

3.2.ExperimentalMaterial

Seedsoftomatovarietycalled“RomaVF”andcattlemanurewereusedduringthe

study.

3.3.TreatmentsandExperimentalDesign

Thetreatmentswereconsistedsevenlevelsofcattlemanure:5t/ha(2.52kg/plot),

10t/h (5.04kg/plot),15t/ha(7.56kg/plot), 20t/ha(10.05kg/plot),25t/ha(12.6kg/plot),

and30t/ha(15.1kg/plot)).Theexperimentwaslaidoutinarandomizedcomplete

blockdesign(RCBD)withthreereplications.Thus,therewere21plotsandeachplot

measure1.6m widthand2m length(5.04m2)withaccommodatingfourrowswith

fiveplantsperrow,atotalof20plantsperplot;withaspacingof0.60m and0.35m

betweenrowsandplants,respectively.Thetotalexperimentalareawas132.61m2

(8.9m*14.9m)andnetplotarea1.68m2(1.4m widthand1.2m length).Thedistance

betweenplotsandblockswas0.5m and1m,respectively.
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3.4.ExperimentalProcedures

Tomatoseedlingswereraisedonnurserybedadjacenttotheexperimentalfield

basedonstandardproceduresofnurserybedpreparation.Cattlemanurewasused

assourcesofnutrientsandbasedonthetreatments,thefulldosesofcattlemanure

wasappliedastwoweekbeforetransplantingtomatoseedlingsandhomogeneously

applyanddistributeintodesiredplots,thenincorporateintothesoilatthedepthof

20cm.Finally,healthyanduniform sizedof45day’soldseedlingsweretransplanted

totheexperimentalplotsinlateafternoonataspacingof65cm betweenrowsand

35cm between plants.Allotheragronomic practices were done as perthe

recommendationforthecrop.

3.5.Datacollected

3.5.1.Growthparameters

Dataonthefollowingtraitswererecordedandanalyzefrom thecentraltworowsof

eachplotusingstandardprocedures.Fiveplantswererandomlytakenassampling

unitfrom eachplot.

Dateofgermination:Recordedthedayseedbeguntosproutandemergefrom the

soil.

Plantheight(cm):Itwasmeasuredstartingfrom thesurfaceofthesoiltotipofthe

plantbyusingmeter.

Numberofleavesperplant:Allleafwerecountedandrecordedfrom randomly

selectedplant.

Dateoffirstflowerset:Measuredbyvisuallyobservedtheplantfortheappearance

ofthefirstflower.

Numberofflowerperplant:Recordedthenumberofflowersoneachplantasan

indicatoroffloweringpotential.

Numberofbranchperplant:Thenumberofprimaryandsecondarybranchesof

eachtaggedplantsfrom allplotswascountedandtheaveragewascounted.
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3.6.DataAnalysis

Thedatawassubjectedtotheanalysisofvariance(ANOVA)usingGenerallinear

modelin(GLM)proceduresusingstatisticalanalysissoftware(SAS,2011)version

9.3.Treatmentmeanswascomparedbyusingtheleastsignificancedifference(LSD)

testat5%levelofsignificance,

4.RESULTSANDDISCUSSIONS

4.1Plantheight(cm)

Theanalysisofvarianceshowedthat,theeffectofcattlemanurehadaveryhigh

significant(p<0.05)effectsonthetomatoplantheight(AppendixTable1).The

maximum plantheight(33.73cm)wasrecorded from plantsgrownon15.12kg

manuretreatment,whiletheshortestplantheight(17.46cm)wasobtainedfrom

control(0kg)(Table1).Theremightbebecauseoftheabilityofmanuretosupply

numerousplantnutrientsandincreatingsuitableplantgrowingenvironmentby

improvingmoistureandnutrientstatusofthesoilwhichenhancegrowthandgeneral

performanceoftheplants.Theresultsofthisresearchwereinconformitywiththe

findingsofGonzalezetal.(2001),reportedthatcattlemanurefertilizersupplied

mostoftheessentialnutrientsatgrowthstageresultinginincreaseofgrowth

variablesincludingplant height.Theuseofcattlemanurewasawell-established

cropproductionpracticeundersmallscalefarmingEthiopia(Materecheraetal.,

2000).

Table1.Effectofcattlemanureonplantheight

Cattlemanuret/ha Plantheight(cm)

30 33.73a

25 33.13a

20 31.2ab

15 31.0ab
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10 26.53ab

5 24.46ab

0 17.46b

CV(%) 16.056

LSD(0.05%) 8.84

CV=Coefficientofvariation,LSD=Leastofsignificantdifferenceat0.05levelof

significant,Meanswiththesameletterindicatesnosignificantdifferencebetween

treatments

4.2Leafnumberperplant

Theanalysisofvarianceshowedthatthemaineffectofcattlemanurehadavery

highly(p<0.05)effectontomatoleaflength(AppendixTable2).Themaximum leaf

length(46.4cm)wasrecordedfrom plantsgrownon15.12kgmanuretreatments,

whiletheshortestleaflength(6.53cm)wasobtainedfrom control(0kg)(Table2).In

T7thenumberofleavesperplantwereveryhighthiswasduetohighrateofmanure

treatmentotherswithlowrateofcattlemanureshowedlessnumberofplantleaves

(Asawalam etal.,2007).Thisindicatesthat,increasingthesupplyofcattlemanure

increasedproductionofleavesduetoincreasedcelldivisionandenlargement.The

useofcattlemanurewasawell-establishedcropproductionpracticeundersmall

scalefarmingEthiopia(Materecheraetal.,2000).

Table2:Effectofcattlemanureonleafnumber

Cattlemanure(ton/ha) Leafnumber

30 46.40a

25 35.33ab

20 30.66abc

15 30.53abc

10 26.53abc

5 14.06bc

0 6.53c

CV(%) 29.913
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LSD(0.05%) 15.256

CV=Coefficientofvariation,LSD=Leastofsignificantdifferenceat0.05levelof,

Meanswiththesameletterindicatehasnosignificantdifferencesignificant

difference.

4.3Numberofbranchperplant

Theanalysisofvarianceshowedthatthemaineffectofcattlemanurehadavery

highly(p<0.05)effectsontomatobranchnumber(AppendixTable3).themaximum

branchnumber(18.93)wasrecordedfrom plantgrownon15kgmanuretreatment,

whiletheshortestnumberofbranch(6.53)wasobtainedfrom control(0kg).This

resultwasinagreedwiththeworkofFredeenetal.(2000),reportedinresponseto

increasingthelevelsofbothcattlemanureandpoultrydroppingswhencompared

withthecontrolvalues.Theuseofcattlemanurewasawell-establishedcrop

productionpracticeundersmallscalefarmingEthiopia(Materecheraetal.,2000).

Table3.Effectofcattlemanureonbranch

Cattlemanure(ton/ha) Numberofbranch

30 18.93a

25 12.73ab

20 11.33ab

15 10.00ab

10 7.80ab

5 4.73b

0 1.40b

CV(%) 38.88

LSD(0.05%) 6.5824

CV=Coefficientofvariation,LSD=Leastofsignificantdifferenceat0.05levelof

significant,Meanswiththesameletterindicatehasnosignificantdifference
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4.4Numberofflower

Theanalysisofvarianceshowedthatshowedthatthemaineffectofcattlemanure

hadaveryhighly(p<0.05)effectontomatoflowernumber(AppendixTable4).The

maximum flowernumberperplant(28.40)wasrecordedfrom plantsgrownon15kg

manuretreatment,whiletheshortestplantheight(2.20)wasobtainedfrom control

(0kg)(Table4).Theresultwasinagreedwiththebetterresultinthehighest

combinationofcattlemanureapplicationwaspossiblyduetohigheravailable

nitrogenwhichmighthaveresultedinincreasednumberofflowerplantanalmost

similaropinionwasforwardedbyGrelaetal.(2004).Theuseofcattlemanurewasa

well-establishedcropproductionpracticeundersmallscalefarmingEthiopia

(Materecheraetal.,2000).

Table4:Effectofcattlemanureonnumberofflower

Cattlemanure(ton/ha) Numberofflower

30 28.40a

25 25.06ab

20 24.06ab

15 20.86abc

10 19.13abc

5 8.26bc

0 2.20c

CV(%) 33.413

LSD(0.05%) 10.93

CV=Coefficientofvariation,LSD=Leastofsignificantdifferenceat0.05levelof

significant,Meanswiththesameletterindicatehasnosignificantdifference.
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5.CONCLUSIONANDRECOMMENDATIONS

Theexperimentconductedondifferentrateofcattlemanureongrowthparameterof

tomatoatWolkiteUniversityCollegeofAgricultureandNaturalResources.The

experimentwasconductedwithsevencattlemanuretoobservetheroleofcattle

manureongrowthperformanceoftomato.Aspertheresult,itwasobservedthat

manureratehadshownincreasingtrendsforthegrowthattributesconsideredfor

thisparticularexperimentgivinglowedvaluesforcontroltreatmentandmaximum

meanvalueswith30t/hacattlemanureapplication.Themaximum tomatoplant

height(33.73cm),leafnumber(46.4cm),numberofbranch(18.93cm),andflower

number(28.40cm)wererecordedfrom plotreceived30t/hacattlemanure.Thedata

fortheexperimentwasrecordedatearlygrowthstagemakingdifficultytoobserve

the treatmenteffects thatwould be atmaturitystage ofthe crop.From the

experiment,itmightnotbetherighttimeforgeneratingconcludingremarkregarding

thetreatmenteffect.So,werecommendedfurtherstudytobeconductedonyield

andyieldcomponentsundersimilarapplicationofcattlemanure.



18

6.REFERENCES

Abdul-Baki,A.,Stommel,J.,Watada,A.,Teasdale.J.,andR.Morse.(2002).Hairy

Vetchmulchfavorablyimpactsyieldofprocessingtomatoes.Journalof

HorticulturalScience31:338340.

Abera G.(2020). Assessmenton post-harvestlosses oftomato (Lycopersicon

esculentem

Mill.)inselecteddistrictsofEastShewaZoneofEthiopiausinga

Commoditysystem analysismethodology. 

Abubakar,U.,andQ.Majeed.(2000).Useofanimalmanureforthecontrolofroot-

knot,

Nematodes.JournalofAgricultureandEnvironmentalScience.

Adediran,J.A.,Taiwo,L.B.,andR.A.Sobulo.(2003).Organicwastesandtheir

effecton

tomato(Lycopersicumesculentum)yield.AfricanSoils33:99-116.

Adeniyan,N.O.,andS.O.Ojeniyi.(2003).Comparativeandeffectivenessofdifferent

levels

Yieldofmaize.MoorJournalofAgriculture2:191-197.

Agrobase.(2005).AgrobaseGenerationIIuser’sManual.AgronomixSoftwwere.

Manitoba:

Canada.

Alavanja,M.C.R.(2003).Useofagriculturalpesticidesandprostatecancerrisksin



19

the

agriculturalhealth study cohort.American Journalof Epidemiology

157:800-814.

Altieri,M.A.(1994).BiodiversityandPestManagementinAgroecosystems.Food

Products

Press:New.

Aluko,O.B.,andD.J.Oyedele.(2005).Influenceoforganicincorporationonchanges

in

SelectedsoilphysicalpropertiesduringdryinginNigeria.JournalofApplied

Science

5:357-362.

Amini,F.,andA.A.Ehsanpour.(2006).Responseoftomatocultivarstowateragar

andsalt

stressinvitroculture.JournalofBiologicalSciences9:170-175.

Amy,O.,Mosbah,K.,andJ.Masiunas.(2002).Naturalresourcesandenvironmental

Sciences.JournalofVegetableCropProduction8:2-7.

Anburani,A.,andK.Manivannan.(2002).Effectofintegratednutrientmanagement

ongrowth

inbrinjal.SouthIndianHorticulture50:377-386.

Anburani,A.,Manivannan,K.,andA.Shakila.(2003).Integratednutrientandweed

Management on yield, and yield parameters in brinjal

(SolanummelongenaL.).Plant

Archives3:85-88.



20

 Asgedom S.,et al., Opportunities and constraints of tomato production in

Eritrea. African

JournalofAgriculturalResearch,2011. 

Asi,P.A.,Al-Dahmani,J.,Sahin,F.,Hoitink,H.A.J.,andS.A.Mille.(2002).Effectof

compost amendments on disease severity and yield of tomato in

conventionaland

organicproductionsystems.PlantDisease86:156-161.

Ayoola,O.T.,andO.N.Adeniyan.(2006).InfluenceofpoultrymanureandNPK

fertilizeron

yieldandyieldcomponentsofcropsunderdifferentcroppingsystemsin

southwest

Nigeria.AfricanJournalofBiotechnology15:1386-1392.

 BinalfewT.,etal., Performanceofintroducedhybridtomato(Solanum lycopersicum

Mill.)

cultivarsintheRiftValley,Ethiopia. InternationalJournalofResearch,2016.

 BirhanuK.andTilahunK., Fruityieldandqualityofdrip-irrigatedtomatounderdeficit

irrigation. AfricanJournalofFood,Agriculture,NutritionandDevelopment,

2010.

BrasescoF.,Asgedom D.,andCasariG., Strategicanalysisandinterventionplanfor

freshand

industrialtomatointheAgro-CommoditiesProcurementZoneofthepilot

Integrated

Agro-Industrial Park in Central-Eastern Oromia, Ethiopia. Food and

Agriculture

Organization oftheUnitedNations(FAO),2019. 

Desalegn R.,WakeneT.,and AddisS., Tomato (Lycopersicon esculentum Mill.)



21

varieties

evaluationinBoranazone,Yabellodistrict,southernEthiopia. Journalof

Plant

BreedingandCropScience,2016. 

 FoodandAgricultureOrganization/Statistics(FAO),StatisticaldatabaseoftheFood

and

AgricultureOrganizationoftheUnitedNations.2018.

GemechuG.E.andBeyeneT.M., EvaluationofTomato(Solanum lycopersicum L.mill)

VarietiesforYieldandFruitQualityinEthiopia.AReview. Evaluation,2019. 

GetuK.andIbrahim A., OnionValueChainAnalysisinNorthMecha,BahirDarZuria,

Fogera

AndDeraWoredasofAmharaNationalRegionalState.Programmefor

AgribusinessInducedGrowthintheAmhararegion(AgroBIG).2018.

HajiJ., Economicefficiencyandmarketingperformanceofvegetableproductionin

theEastern

andCentralPartsofEthiopia.2008.

 KannaP.C.R.a.N., ValueChainandMarketAnalysisofVegetablesinEthiopia–A

Review. International Journal of Economics and Business

Management 2016. 

Karim,M.R.,RahmanM.S.,andAlam,M.S.,2009,ProfitabilityofSummerBARI

Hybrid

TomatoCultivationinJessoreDistrictofBangladesh.JournalofAgriculture&

Rural



22

Development,7(1&2),73-79.

KassaMeleseA., OpportunitiesandPotentialinEthiopiaforProductionofFruitsand

Vegetables:AGraduateSeniorSeminarPaper. Afr.J.BasicAppl.Science,

2015. 

Quintin,G.,T.Abu,andT.Teddy,TomatoproductioninEthiopiachallengedbypest.

GIAN

report,AdissAbaba,Ethiopia,2013.

Rahman,M.M.(2020).Effectsoforganicmanuresongrowth,yield,andqualityof

tomato

(Solanum lycopersicum L.).JournalofPlantSciences,8(1),1-7.

RobinsonW.,LiebergA.,andTrebbiL., Cropandfoodsupplyassessmentmissionto

Ethiopia.

FoodandAgricultureOrganizationoftheUnitedNationsandWorldFood

Programme,Rome,2006.



23

7.APPENDIXES

AppendixTable1.ANOVAtableofplantheight

Source DF SS MS F-Value P-value

Rep 2 34.95 17.476 0.71 0.512

Trt 6 611.14 101.86 4.13 0.0176

Error 12 296.22 24.69

Total 20 942.31

Rep=Replication,Trt=Treatments,DF=Degreeoffreedom,MS=Meansquare,F=F-

calculated,P-value=probabilityvalueat0.01or0.05

AppendixTable2.ANOVAtableofLeafNumber

Source DF SS MS F-Value P-Value

Rep 2 222.37 111.18 1.51 0.26

Trt 6 3173.83 528.97 7.19 0.002

Error 12 882.51 73.54

Total 20 4278.71

Rep=Replication,Trt=Treatments,DF=Degreeoffreedom,MS=Meansquare,F=F-

calculated,P-value=probabilityvalueat0.01or0.05



24

 AppendixTable3.ANOVATableofBranchNumber

Source DF SS MS Fvalue Pvalue

Rep 2 251.87 125.94 3.34 0.0704

Trt 6 1644.63 274.11 7.27 0.0019

Error 12 452.74 37.73

Total 20 2349.25

Rep=Replication,Trt=Treatments,DF=Degreeoffreedom,MS=Meansquare,F=F-

calculated,P-value=probabilityvalueat0.01or0.05

AppendixTable4.ANOVATableofNumberofFlower

Source DF SS MS F-

value

P-value

Rep 2 251.87 125.94 3.34 0.07

Trt 6 1644.6

3

274.05 7.27 0.0019

Error 12 452.74 37.73

Total 20 79.478

Rep=Replication,Trt=Treatments,DF=Degreeoffreedom,MS=Meansquare,F=F-

calculated,P-value=probabilityvalueat0.01or0.05
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