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Abstract

One-thirdofchildrendeathsinAfricaareattributablelargelytoproteinenergymalnutritionandmicronutrient
deficiencieswhichcanbesolvedbyexploringunderutilizednutritiouscrop.ExperimentwasconductedattheCrop
ProductionScreenHouseandAlbishiriIrrigationFarmbothinMinnaduringthedrySeasonof2021.Theobjective
wastodeterminestheeffectofapplicationoforganicfoliarfertilizersratesonphysiologyandyieldresponseof
leafyvegetablesinMinna.Theexperimentconsistedoffactorialcombinationof(10treatments)incompletely

randomizeddesignandfiveratesoffoliarfertilizer0Lha-1,0.5Lha-1,1.0Lha-1,1.5Lha-1and2.0Lha-1and
totalof40pots.Datawerecollectedonplantheight,numberofleaves,freshshootweightanddryweight,leaf
areaTheresultsindicatedthat,theeffectsoforganicfoliarfertilizerratesonplantheightat4,5and6WAS

rateof2.0Lha-1produced significantlytallerPlantHeightandthiswasalsosimilartoNumberofLeaves,Dry
ShootWeightat4,5,6WASrespectively resultsshownthatvegetableseedshadsignificanteffectsonfresh

weightanddryweightoftheharvestedvegetablewhilefoliarapplicationat1.0Lha-1,recordedthelowestplant
height,NumberofLeavesrespectivelyitisthereforerecommendedthatfarmershouldadopttheapplicationof

organicfoliarfertilizer(SuperAgro)attherateof2.0Lha-1.
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Introduction

Vegetablesreferstothefresh,ediblepartofaplant

thatcanbeconsumedraworcooked(Ward,2016).

Thiscanbeclassifiedintofruitvegetablessuchas

tomatoes,cucumber,okra;rootandtubervegetables

suchaspotato,sweetpotato,radish;green leafy

vegetablessuchasamaranthus,celery,cabbageand

bulb vegetables such as onion,garlic and shallot

(Abewoy,2018).Vegetablesareimportantfornutrition

intermsofbioactivenutrientmoleculeslikedietary

fiber,vitamins,andminerals(Keatingeetal.,2011).

They are resources for overcoming micronutrient

deficienciesandprovidesmallholderfarmerswithmuch

higherincomeandmorejobs(Abewoy,2018).Vegetable

areproducedallovertheworldbutinavariedextent.

Asiaisthelargestvegetableproducer.ChinaandIndia

isthetwolargestvegetableproducerofAsiacovering

62% ofworld’stotalproductionwithanindividual

countrycontributionof554and127millionmetrictons

respectively(Shahbandeh,2020).However,ontheway

ofachievinghigheryield,theyfacevariouschallenges

such as climate change impacts (Kabir, 2015).

Thereforetheobjectivesareto determinetheeffect

offoliarapplicationoforganicfertilizerrateson

physiologyandyieldresponsesofleafyvegetables,to

investigatethefactorsthatinfluenceutilizationand

production of the leafy vegetables.Evaluate the

nutritionalquality of leafy vegetable under the

applicationofdifferentratesoffoliarfertilizer

MaterialsandMethods

ExperimentalSite

Theexperimentwasconductedinthedryseasonof

2021attheCropProductionScreenHouse Federal

UniversityofTechnologyandAlbishiriIrrigationFarm

bothMinna(9O37’N,6O28’E).IntheSouthernGuinea

SavannaofNigeria.

SoilCollectionandSamplingforfheFieldexperiment

Soilsampleswascollectedatrandom acrossthe

experimentalsiteatthedepthof0–15cmalonga

transectand then bulked togetherto form the

compositesample.

Experimentalmaterials

LandracesofAmaranthusandcorchorusvarieties

wasobtainedfrom theirrigationfarmersinMinna



NigerStateanditwasusedfortheexperiment.

Sourceoffoliarfertilizeranditsactiveingredient

Foliarfertilizerwasobtainfrom anAgro-chemical

shopinMinna.TheSupergrofertilizercontained

Nitrogen72g,Phosphorus45g,Potassium 30g,

Sulphur15g,Calcium9g,Magnesium7g,Iron5mg,

Iodine3mg,Marine1mgandZinc1mgperlitre.

Treatmentsandexperimentaldesign

The screen house experiment were factorial

combinationtlaidoutina completelyrandomised

design(CRD)ovegetablesvarieties(Amaranthusand

Corchorus)andfiverateoffoliarfertilizer(Super

Gro)(0Lha-1,0.5Lha-1,1.0Lha-1,1.5Lha-1and2.0L

ha-1).a totalof40(pots)treatments.Thefield

experimentwasafactorialcombinationlaidoutina

randomizedcompleteblockdesign(RCBD)withthree

replications.

Landpreparingandcheckbasinconstruction

Thelandwilldig,ploughedandlevelled.Thencheck

basinsof3mx3mwasconstructed.Thegrossplot

sizewas3mx3m(9m2)andanetplotof1.5mx3m

(4.5 m2).An alley of 0.5 m was left between

treatmentsandreplicates.

Wateringofpotsandirrigationofplots

Thepotswerewatered(3liter)beforeplantingand

wateredaswhenrequiredtoensurethepotsare

keptmoist.Wateringwasdoneeveryotherdayuntil

harvest.Inthefield,theplotswasirrigateda

daytoplantingandimmediatelyafterplanting.

Irrigationcontinuetwiceineveryweek.Thefield

wasirrigatedtofieldcapacityateachtimeof

irrigation.

Datacollection

Growthparameters

Fiveplantsineachtreatmentplotwillberandomly

selected and tagged for the measurements of

growthparameter(Plantheight,numberof;leaves,

stemgirth,numberofbranches,leafarea)at2,3,4

and5WAS.Thelengthandbreadthoftheleaves

weremultipliedbyaconstantoftoobtaintheleaf

areathelengthandwidthoffiveleavesfrom the

basetothetipoftheplantwasmeasuredforeach

taggedplantandmultipliedbyaconstanttoobtain

this parameter.The mean was calculated and

recorded.

Freshshootweight(kgha-1)

Theeffectoffoliarappliedfoliarfertilizerrateson

freshshootweightofsomevegetablesgrownunder

screenhouseisshownintable.Thefoliarfertilizer

rateshadasignificanteffectonfreshshootweight,

suchthattheapplicationoffoliarfertilizeratthe

ratesof2.0Lha-1 producedheavierfreshshoots

thanalltheotherapplicationratescomparedwith

thecontrol(0Lha-1)andtheapplicationrateof0.5

Lha-1whichproducedsimilarlightestfreshshoots.

Dryshootweight(kgha-1)

Theeffectoffoliarappliedfoliarfertilizerrates

ondryshootweightofsomevegetablesgrown

underscreenhouseisshowninTable4.16.Dry

shoot weight differed significantly among the

foliarfertilizerrates.Theapplicationoffoliar

fertilizeratthe rate of2.0 L ha-1 produced

significantly heaviershootsthan allthe other

applicationratescomparedwiththecontrol(0L

ha-1)andtheapplicationrateof0.5Lha-1which

producedstatisticallysimilarlightestshoots.

Moisturecontent

Theeffectoffoliarappliedfoliarfertilizerrates

onmoisturecontentofsomevegetablesgrown

underscreenhouseisshowninTable1Moisture

contentwasnotsignificantlydifferentamongthe

foliarfertilizerrates. Moisturecontentdidnot

differsignificantlyamongthevegetablestestedin

thisstudy

Ashcontent

Theeffectoffoliarappliedfoliarfertilizerrates

onashcontentofsomevegetablesgrownunder

screen house is shown in Table Ash content

differedsignificantlyamongfoliarfertilizerrates.

Theapplicationoffoliarfertilizerattherateof



2.0Lha-1producedsignificantlyhigherashcontent

similarwiththeapplicationrateof1.0Lha-1

comparedwiththecontrol,applicationratesof0.5

and1.5Lha-1whichproducedsimilarlowestash

content.

Fatcontent

ScreenhouseisshowninTable.Thefoliarfertilizer

rateshadasignificanteffectonfatcontent.The

applicationoffoliarfertilizerattherateof2.0L

ha-1 produced significantly higher fat content

similarwiththeapplicationrateof1.5 Lha-1

compared with the control(0 L ha-1) which

producedthelowestfatcontent

Crudeprotein

Theeffectoffoliarappliedfoliarfertilizerrates

on crude protein contentof some vegetables

grownunderscreenhouseisshowninTable4.20.

Thefoliarfertilizerrateshadasignificanteffect

oncrudeproteincontent.

Crudefibrecontent

Theeffectoffoliarappliedfoliarfertilizerrates

oncrudefibrecontentofsomevegetablesgrown

underscreenhouseisshownintheTable.Thefoliar

fertilizerrateshadasignificanteffectoncrude

fibrecontent.

Dataanalysis

Data collected were subjected to Analysisof

Variance(ANOVA)usingtheStatisticalAnalysis

System (SAS)packageversion9.0(2013)means

wereseparatedusingDuncanMultipleRangeTest

(DMRT)atP≥0.05.

Table1Effectoffoliarapplicationoffoliarfertilizerratesonplantheightof

CorcurusandAmranthusat4,5and6WAS
Plantheight(cm)

Weeksaftersowing

Treatment 4 5 6

Fertilizer(F)(Lha-1)

0 28.85c 39.23c 46.95c

0.5 40.81b 60.18a 66.60b

1.0 50.85a 59.60a 67.60b

1.5 41.39b 52.43b 72.37a

2.0 51.83a 63.97a 73.60a

SE± 1.82 2.24 1.24

Vegetables(V)

Amaranthus 58.62a 77.06a 89.92a

Corchorus 26.87b 33.11b 40.92b



SE± 1.15 1.42 0.78

Interaction

F×V ** ** **

Meanswiththesameletter(s)underthesamecolumnarenotsignificantlydifferentfromeachother

atP≤0.05byDMRT.

Table2Interactionbetweenfoliarapplicationoffoliarfertilizerratesand

vegetablesonplantheightat4and5WASunderirrigation

Vegetable

Amaranthus Corchorus

Fertilizer(F)(Lha-1) 4WAS

0 3.45g 8.59f

0.5 21.78c 10.59ef

1.0 35.76a 12.90def

1.5 30.82b 14.87de

2.0 31.79ab 15.40d

SE± 2.09

5WAS

0 23.98c 11.30e

0.5 42.29b 15.87de

1.0 53.62a 19.12cde

1.5 40.87b 22.08cd

2.0 55.55a 23.57cd

SE± 3.63

Anytwomeanswithinacolumnandrownotsharingaletterdiffersignificantlyfromeachotherat5%

probabilitylevelbyDMRT.

Table3Interactionbetweenfoliarapplicationoffoliarfertilizerratesand

vegetablesonplantheightat4,5and6WASgrownunderscreenhouse

Vegetable

Amaranthus Corchorus

Fertilizer(F)(Lha-1) 4WAS

0 34.77c 22.93e

0.5 54.79b 26.83de



1.0 74.69a 27.00de

1.5 57.01b 25.77de

2.0 71.83a 31.83cd

SE± 2.57

5WAS

0 52.66c 25.80e

0.5 87.56a 32.80de

1.0 84.57a 34.63d

1.5 70.69b 34.17d

2.0 89.81a 38.13d

SE± 3.17

6WAS

0 62.13d 31.77h

0.5 94.99bc 38.20g

1.0 93.36c 41.83fg

1.5 99.97a 44.77ef

2.0 99.15ab 48.04e

SE± 1.75

Anytwomeanswithinacolumnandrownotsharingaletterdiffersignificantlyfromeach

otherat5%probabilitylevelbyDMRT.

Discussion

Effectoffoliarappliedfoliarfertilizerrates

ongrowth,yieldandnutritionalquality

Thetallestplants,highestnumberofleaves

perplant,widestleaves,biggerstems,heavier

freshshootsandroots,heavierdryshootsand

rootsobtainedwiththeapplicationoffoliar

fertilizer(Supergro)attherateof2.0Lha-1

could be attributed to the availability of

sufficientlyhighcontentofmacroandmicro

nutrientsinthefoliarfertilizerwhichinturn

providedtheplantswithrequirednutrientthat

maybeinsufficientlysuppliedthroughtheroot

systeminthesoil.Thisfindingisinconformity

withtheresultsofShafeeketal.(2013)who

reportedthatthesuperiorityofhighestlevels

of Stimufol foliar nutritional compound

fertilizeratthehighestlevelsof200g/fed in

enhancingplantgrowthmaybeattributedto

itshighcontentsofmacroandmicronutrients

which provides the plants with required

nutrientswhichoneormoreofthem were

insufficientlysuppliedthroughtherootsystem

insuchlowfertilesoil.Theauthorsalsostated

thatfoliarfeedingisoftenthemosteffective

andeconomicalwaytocorrectplantnutrient

deficiencies.Abou-El-Nour(2002)reported

that foliar application of nutrients could

improve the nutrient utilization and lower

environmentalpollutionthroughreducingthe

amountsoffertilizeraddedtosoil.

Conclusion

Fromtheresultsobtainedfromthisstudy,itis

concludedthattheapplicationoffoliarfertilizer

attherateof2.0Lha-1 generallyrecorded

significantly taller plants,higher number of

leaves,widerstemsandleaves,heavierfresh

anddryfruits,higherashcontent,crudeprotein

content,fatcontentandcrudefibrecontent

under both screen house and irrigation

conditions though statistically similar with

applicationratesof1.0and1.5Lha-1thanthe

control(0Lha-1)whichhadtheshortestplants,

lowestnumberofleavesperant,smalleststems

andleaves,lighterfreshanddryshootsand

roots and lowest nutritional parameters



measuredinthisstudy.Basedonthecontextof

thisstudy,itisrecommendedthatfarmersin

thisagro-ecologicalzoneofNigeriashouldadopt

thefoliarapplicationoffoliarfertilizer(Super

gro)attherateof2.0Lha-1forhighergrowth,

yieldandnutritionalqualitiesofAmaranthusand

Corchorus
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