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ABSTRACT
Properintegratednutrientmanagementisessentialforplantgrowth,yieldefficiencyandsoilhealth

maintenance.Afieldtrialwasconductedtoinvestigatetheeffectoflime,inorganicandorganic

fertilizerongrowthandyieldofmaizeonfarmers’fieldatRabba,Mokwa,Localgovernmentareaof

NigerState.Thefieldtrialwasconductedintheyear2021(rainyseason).Thetreatmentsconsisted

oflime,organic,andinorganicfertilizercombinations.T1:control(noinput),T2:300kgha-1ofNPK

(OCPspecialblendedNPKmicronutrientfortifiedfertilizer),T3:0.5tha-1 Agric.-lime+300kgha-1

NPK(OCPspecialblendedNPK),T4:0.5tha-1Agric.-lime+5tha-1cowdung(organic)+300kgha-

1NPK(OCPspecialblendedNPK),T5:5t-1haofcowdung+300kgha-1NPK(OCPspecialblendedNPK),

arrangedinRandomizedCompleteBlock Design(RCBD)withthreefarmers’fieldasreplicates.The

grossplotsizewas6mx6m(36m2).Theleafarea,huskwithcobweight,cobweightandgrainyield

weremeasuredasatwhendue.Theresultsshowedthatmaizeweresignificantlyimprovedwith

applicationoflime,inorganicfertilizerandorganicmanurewithrespecttoallparameterstakenas

comparedtothecontrolwhichhadthelowestgrowthandyieldparametersacrossthefarmersfieldin

thestudyarea,thereforetheapplicationof0.5tha-1Agric.-lime+300kgha-1NPK(OCPinorganic

blend)+5tha-1cowdungrecordedthehighestyieldofmaizeinthestudyarea.
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INTRODUCTION

Maize(ZeamaysL.)isoneoftheimportantcerealcropsintheworldthatprovidesessentialnutrients

forlactatingmotherforthesustainabilityofthebabyandavailabilityofvitaminA(contributesto

themaintenanceofnormalskin,normalvisionandnormalfunctionoftheimmunesystem).Itisthe

thirdmostimportantcerealcropaftersorghum(Sorghumbicolor)andmillet(Pennisetumglaucum)in

Nigeriaanditisamajorstaplefoodthatisusedasfodderandindustrialmaterialwithitsproduction

atbothsubsistenceandcommerciallevelsinthecountry(Eleweayaetal.,2005).Maizerequireda

fertilesoiltodowell.CultivationofmaizeinNigerStateisbeingaffectedbynumerousnumberof

factorssuchassoilacidity,inherentlowfertility,imbalancenutritionmanagement,unavailabilityof

therightgermplasm,flooding,weedinfestation,insecurity,farmers-herdsmen crises,landtenure

system,whichlimittheyieldofcropsinthestate.Likewisemoderncropproductionsystemisfacinga

sustainabilityproblemduetoindiscriminateuseofchemicalfertilizerandpesticides(Hidayatullah,

2015)thathasresultedindepletionofsoilorganiccarbon,declineincropproductivityand

deteriorationofnutrientcontentinthesoil.Inaddition,thecontinuousandindiscriminateuseof

chemicalfertilizerswithoutorganicsourcesleadstogradualdeclineoforganicmattercontentanda

changeonnativeNstatusofthesoil(Amanullah,2016).ThereforeadequateNsources(organicand
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mineral)andratesareveryimportanttoincreaseyieldandreducethecostofproductionand

environmentalpollution(Fuetal.,2014;Peietal.,2015).However,chemicalfertilizerisassociated

withdeclineinsomesoilpropertiesandcropyieldsovertimeandcausesseriouslandproblems,such

assoildegradation(Hepperlyetal.,2009).Integrateduseofinorganicfertilizerswithorganic

manuresisasustainableapproachforefficiencynutrientusagewhichenhancesefficiencyofthe

chemicalfertilizerwhilereducingnutrientlosses(SchoebitzandVidal,2016).Farmer’sattention

henceneedstobedrawntothesynergywhichresultsfromthecombinationoforganicandinorganic

fertilizertocombatfoodsecuritychallengeswithoutsoilhealthdeterioration,henceensuringbumper

harvest.ThisstudywasdesignedtodeterminetheinfluenceofcombinedapplicationofAgric.-lime,

inorganicandorganicmineralsonthegrowthandyieldofmaizeinthestudyarea.

Thisstudywasdesignedto:

DeterminetheinfluenceapplicationofAgric.-lime,inorganicandorganicmineralsonthegrowthand

yieldofmaizeinthestudyarea.

MATERIALSANDMETHODS

Descriptionofthestudyarea:

Fieldtrialswerecarriedoutatfarmer’sfield(on-farm)atRabba,MokwaLocalGovernmentAreaof

NigerState,situatedinSouthernGuineaSavannahzoneofNigeria.Threefarmersfieldwereselected.

Theexperimentwasconductedduringthe2021croppingseason.Thetrialfieldwaslocatedatlatitude

09013-780”Nandlongitude050’01’761”E,withanelevationof117m,withmeanannualrainfallof

1165.0mmandmeanannualtemperatureof26.74oC.

SourcesofExperimentalMaterials:

PioneerVar.ObasuperIIwasobtainedfromAgriculturalDevelopmentproject(ADP)farmcenter

Minna,NigerState.Cow dungwascollectedfrom animalteachingandresearchfarm Federal

UniversityofTechnologyMinna.OCPspecialblendedNPKmicronutrientfortifiedfertilizer(11N-22-

p-22k-1B203-1zn)at300kgha-1,Agric.-limeat0.5tha-1,Urea(46%N)at189.13kgha-1wereall

gottenfromADPMinna.

SoilSamplingandAnalysis:

Soilsampleswerecollectedwithasoilaugerfromthefieldrandomlyfrom15pointsintheentirefield

atadepthof0-20cm.Thecollectedsampleswerebulkedandthoroughlymixedtoformacomposite

sample.Thecompositesoilsamplewastakentothelaboratoryforroutineanalysis.Thesamplewas

air-dried,gentlycrushedandpassedthrougha2mmsieve.Thesievedsoilwasusedfordetermination

ofsoilphysicalandchemicalproperties.Thesoilsamplewasanalyzedaccordingtostandard

proceduresasdescribedbyAgbeni(1995).ParticlessizedistributionwasdeterminedbyBouyoucos

hydrometermethod,soilpHwasdeterminedin1:2.5soiltowaterand0.1M Cacl2 usingaglass

electrodepHmeter.OrganiccarbonwasdeterminedusingWalkley-Blackmethod,totalnitrogenwas

determinedbymicro-Kjeldalmethod,exchangeablebases(Ca2+,Mg2+,K+andNa+)wasextractedwith

INneutralammoniumacetate(NH4OAC)solutionandamountsofpotassiumandNainsolutionwas

determinedusingflamephotometer,calcium andmagnesium bysodium EDTA titrationmethod,

exchangeableacidity(H2+ andAl3+)wasdeterminedbytitrimetricmethodwithstandardsodium

hydroxide(0.5NNaOH)andEffectiveCationExchangeCapacitybysummationmethod.Cowdungwas

alsoanalyzedforN,PandKcontent.

TreatmentsandExperimentalDesign:

Treatmentconsistedof:

T1=Control(Noinput)

T2=300kgha-1ofOCPspecialblendedNPK
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T3=0.5tha-1ofAgric.–lime+300kgha-1OCPspecialblendedNPK+Urea

T4=0.5tha-1ofAgric.-lime+300kgha-1OCPspecialblendedNPK+5tha-1Cowdung

T5=5tha-1Cowdung+300kgha-1OCPspecialblendedNPKTheexperimentaldesignwasa

6mby6mwith1mapartarrangedonaRandomizedCompleteBlockDesign(RCBD)with

threefarmer’sfieldasreplicates.

LandPreparationandAgronomicPractices:

Thelandwasclearedmanuallyusingsimplehandhoeandcutlass.Six(6)ridgeswereconstructed

manuallywithhoe(6mlength)withaninter-rowspacingof75cmoneachplotsizeof36m2.

ApplicationofAgric.–lime0.5tha-1andcowdungat5tha-1eachwasdoneonthefieldafterland

preparationbyincorporatingintothesoil2weeksbeforesowing,threemaizeseedsweresowedand

supplyingwasdoneaweekaftersowing,plantswerethinnedtooneplantperstand2weeksafter

sowing.Manualweedingwasdoneat3and6WAStokeeptheexperimentalfieldweed-free.Fertilizer

applicationofOCPinorganicblend,NPKmicronutrientfortifiedfertilizer(11N-22P-22K-1B2O3-1Zn)

at300kgha-1wasimmediatelydoneaftersowing.Topdressingwasdone5weeksaftersowingusing

urea(189.13kgha-1)thetotalinorganicfertilizer(OCPandUrea)suppliedwas120kgN,66kgP2O5,

66kgK2Oha-1.

DataCollectionatGrowthStage:

Datawerecollectedonthefollowingparameterson8taggedplantsperplotsizeof36m2at6,8,10

and12WAS.Theleaflengthandwidthoftheplanttaggedweremeasuredusingmeasuringtape

multiplyby0.75(i.e.,leaffactor)andwasexpressedincentimetersquare(cm2).Dayto50%

tassellingwastakenat7WAS(whenhalfoftheplantshadtasseled)byvisualobservation.

DataCollectionatHarvest:

Thecobswereharvestedmanuallyatcropmaturitywhen90%ofthecobsintheexperimentalplots

turnfromgreentostrawcolour(brownishyellow)atabout90-95daysaftersowing.Numberofcobs

ontaggedplantswascountedandtheaveragewascalculatedandrecordedatharvest.Drycobswith

huskanddehuskcobswereweighedusingmanualweighingbalance(scale)whichwasexpressedinkg

ha-1.Grainyieldoftheplanttaggedwasweighusingmanualweighingbalanceandbeenexpressedin

kgha-1.

DataAnalysis:

ThedatacollectedweresubjectedtostatisticalanalysisusingGENstat11thedition(2000).

TreatmentmeanswereseparatedusingDuncanMultipleRangeTest(DMRT)at5 % levelof

probability.

RESULTSANDDISCUSSION:

Theresultsofcowdung analysisareshownonTable1.Theresultrevealedthat,cowdungcontain

2.52Nitrogen(%),0.04Phosphorus(%)and0.39Potassium(%).Theresultsoftheroutineanalysis

areshownonTable2.ItrevealedthatthesoilpHwasmoderately-acidicinnature.Thesoilorganic

carbonwasverylow(4.77–5.74%)likewisethepercentnitrogenwasmoderately.Howeveritwas

notedthattheavailablephosphoruswaslow.TheexchangeableCawaslowinlocation1,2andvery

lowatlocation3.ExchangeableMgwasmoderateatlocations1,2andlowat3(1.80,1.40and0.50)

respectively.Kwaslow(0.16,0.22and0.14),whileNawasmoderateatlocation1,2andlowat
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location3(0.40,0.47and0.18),thesoiltextureissandyloaminnature.Theavailablemicronutrients

analyzed(Zinc,MolybdenumandBoron)wereallverylowinthestudysites.Hence,theneedforan

integratednutrientmanagementsystem,toargumentthelimitingnutrientsinthesoilandtoimprove

andsustainmaizegrowthandyieldinthestudyarea.Thewidestleavesproducedwiththeapplication

ofOCPinorganicblend+Urea,Agric.–lime+OCP+Urea,Agric.–lime+OCP+Cowdung+Ureaand

Cowdung+OCP+Ureacouldbeattributedtoimprovementofsoilphysicalandchemicalpropertiesof

thesoilandthesupplyofsufficientnutrientrequiredforoptimumgrowthofmaize.Thisfindingisin

conformitywithDasogetal.,(2012)whoreportedthatbalancedapplicationofNPKfertilizerswith

farmyardmanure(FYM)andlimeimprovesustainablecropproductivityandgrowthofmaize.Amit

andAuwal(2017)alsoreportedthatsignificantincreaseinleafareawereobservedduetotheeffect

ofintegratednutrientmanagementmorethansoleapplicationofrecommendeddoseoffertilizer.

Grainyieldistheendresultofmanycomplexmorphologicalandphysiologicalprocessesduringthe

growthandyielddevelopmentofcrop.Theheaviestcobsandhighestgrainyieldproducedwiththe

applicationofAgric.–lime+OCPinorganicblend+Cowdung+Ureacouldbeattributedtoits

multifacetedpotentialfortheimprovementofplantperformanceandresourceefficiencywhilealso

enablingtheprotectionoftheenvironmentandresourcequality,thisisalsoinlinewithkhanetal.,
(2008)report.Theresultisinlinewiththosereportedpreviously(Nagassaetal.,2005andShahetal.,
2009)whorevealedthatgrainyieldwassignificantlyaffectedbyfertilizerincombinationwithfarm

yardmanurelikewiseAyoolaandMakinde(2009)observeincreasednutrientuseefficiencywiththe

combinationofinorganicandorganicmanure.

Thetreatmentcombinationsmighthaveledtotherestorationofsoilfertilitytherebysustainingcrop

productivityviatheavailabilityoforganicmatter,majorandmicronutrientsenhancingnutrientuse

efficiencyandfavouringthephysical,chemicalandbiologicalstatusofthesoil.Thisisconfirmedby

Golla(2020)whoreportedthattheincreaseingrainyieldofmaizemightbeduetoimprovedphysical

andchemicalpropertiesofthesoilthroughtheapplicationoforganicmanureandadequatequantities

and balanced proportionsofplantnutrientssupplied tothecropbytheintegrated nutrient

managementasperneededduringthegrowthperiodresultinginfavorableincreaseinyield

attributingcharacterswhichultimatelyledtowardsanincreaseineconomicyieldofmaize.Thisstudy

alsoconfirmedthatgrainyieldwassignificantlyhigherunderintegratednutrientmanagementthan

unfertilizedandchemicalfertilizeralone.AccordingtoKakraliyaetal.,(2017),wheatyieldwith

syntheticfertilizer(NPK)42%morecomparedwithcontrol(unfertilized),andfurtherincreasedwith

theuseoforganicandinorganicfertilizeralongwithbio-fertilizers.

Table1:Cowdunganalysis.

Nitrogen(%) Phosphorus(%) Potassium(%)

2.52 0.04 0.39

Table2:Soilroutineanalysisperfarmer’sfield.

Soilproperties Location1 Location2 Location3

pH 5.7 5.8 6.0

OrganicCarbon(%) 4.77 4.77 5.74

TotalNitrogen(%) 0.62 0.53 0.52

AvailableP(mgkg-1) 4.82 7.00 9.24

ExchangeableCation(cmol

kg-1)

Ca 2.00 3.50 3.40

Mg 0.80 3.70 1.00

K 0.16 0.18 0.09
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Na 0.35 0.30 0.29

ParticlesizeDistribution(g

kg-1)

Sand 858 858 838

Silt 30 10 20

Clay 112 132 142

Texturalclass LS LS SL

Table3:Effectoforganicandinorganicnutrientmanagementonmaizenumberofleafarea

Leafarea(cm2)

Treatments 6WAP 8WAP 10WAP 12WAP

Control 267.18b 339.38b 424.06b 72.81b

OCP/Urea 436.56a 546.25a 592.29a 154.69a

Agric.-lime/OCP/Urea 448.75a 46.50a 626.50a 138.44a

Agric.-lime/OCP/Cowdung/Urea 435.94a 545.31a 639.71a 169.38a

Cowdung/OCP/Urea 457.81a 560.00a 597.56a 132.50a

SE± 25.10 28.20 16.99 34.39

Table4:Effectoforganicandinorganicnutrientmanagementonmaizeyield

Treatments weightofdryhusk

pluscob(plant-1)

weightofdrycob

(plant-1)

grainyield(kgha-1)

Control 138.88c 74.07c 277d

OCP/Urea 388.88b 296.29b 14814c

Agric.-lime/OCP/Urea 444.44b 342.59b 19444b

Agric.-lime/OCP/Cowdung/Urea 564.81a 490.74a 2592a

Cowdung/OCP/Urea 444.44b 361.10b 1759bc

SE± 21.32 21.32 8.78

Conclusions

Fromtheresultsofthisstudy,itwasconcludedthattheapplicationofOCPspecialblendedNPK+

Urea,Agric.-lime+OCPspecialblendedNPK+Urea,Agric.–lime+OCPinorganicblend+Cowdung

+UreaandCowdung+OCPspecialblendedNPK+Ureasignificantlyproducedsimilartallerplants,

highestnumberofleavesandlargestleavesthanthecontrol,whichhadtheshortestplants,lowest

numberofleavesandsmallestleavesinRaba,Mokwalocalgovernment.TheapplicationofAgric.–

lime+OCPspecialblendedNPK+Cowdung+Ureaproducedheaviestcobsandhighestgrainyield

comparedwiththecontrolwhichhadthelightestcobsandlowestgrainyieldonthefarmersfieldin

thestudyarea.

Recommendations

Basedonthecontextofthisstudy,itisrecommendedthatfarmersinRaba,Mokwalocalgovernment

areaofNigerStateofNigeriashouldadopt:

(i) TheapplicationofOCPspecialblendedNPK/Urea,Agric.-lime/OCPspecialblendedNPK

/Urea,Agric.-lime/OCPinorganicblend/Cow dung/UreaandCow dung/OCP/Ureafor

increasedgrowthofmaizeincasetheobjectiveistoproducefoddercrop.

(ii) WhiletheapplicationofAgric.-lime/OCPspecialblendedNPK/Cowdung/Ureaforhigher

yieldandyieldattributesofmaizeforgrainproduction.
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