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This research studyinvestigates the occurrence ofvitamin E deficiencyin

smallholderpoultryfarmsinMekelle,Ethiopia.Thestudyaimstounderstandthe

farming practices,demographics,and potentialissues related to vitamin E

deficiencyin the poultryindustry.A totalof121 farms were visited,and

interviewswereconductedwithfarm owners/managersto gatherdata.The

findingsrevealseveralkeyinsights.Firstly,thedistributionoffarmsvisitedby

sub-cityshowsthatHaweltiisa significantarea forpoultryfarming,while

K/Woyanehasthelowestnumberoffarmsvisited.Secondly,themajorityof

respondents had completed high schooleducation,indicating a significant

proportionoffarm owners/managerswithhigherlevelsofeducation.Thirdly,the

medianmonthlyincomefrom thefarm wasreportedas30,000ETB,witha

considerablevariationamongtherespondents.Furthermore,farm observations

identifiedclinicalsignsindicativeofvitaminEdeficiency,includingnecktwisting,

uncoordinatedmovement,breastedema,emaciation,andstuntedgrowth.The

researchfindingsrevealedthat35.46%ofthevisitedfarmshadchicksdisplaying

clinicalsignsconsistentwithvitaminEdeficiency.Basedonthesefindings,itis

recommendedtoenhanceawarenessandeducationabouttheimportanceof

vitaminEinpoultrynutrition.Trainingprogramsandworkshopscanbeorganized

to educate farmers aboutthe symptoms and consequences ofvitamin E

deficiency,aswellasappropriatefeedingpracticesandsourcesofvitaminE-rich

feed.Improving access to quality feed,encouraging supplementation and

monitoring,andconductingfurtherresearchonnutritionaldiseasesofpoultryare

alsorecommended.Thesefindingsprovidevaluableinsightsintotheoccurrence

ofvitaminEdeficiencyinsmallholderpoultryfarmsinMekelleandserveasa

basisforfutureinterventionstoimprovepoultrynutritionandproductivity.

Keywords:Poultry,Nutritionaldiseases,VitaminEdeficiency
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1.INTRODUCTION

PoultryisanintegralpartofmostlivestockproductionsystemsinEthiopia.The

totalpoultrypopulationinEthiopiahasbeenestimatedtobe56millionofwhich

about98% arekeptunderruralhouseholdconditions(Demeke,2004).Forthe

lastmore than two decades attempts were made to enhance the poultry

productivityandoptimizethecontributionofchickenstothenationaleconomy.

Greatereffortswereexertedtotransform theproductionsystem intoamore

commercialized and intensive large-scale system (Ashenafi,2000).In such

attempt,exoticbreedsandcross-breedsweremultipliedingovernmentowned

poultryfarmsanddistributedtoindividualfarmersviatheextensiondivisionof

theBureauofAgriculturetobemaintainedandproducedunderthebackyard

managementsystem.Althoughsomeimprovementshaveobservedthroughthe

yearsofefforts,itfallsshortofmeetingtheever-increasinghumanpopulation

(Dawitetal,2006).Thesameauthorsreportedthetotalestimatedamountof

poultrymeatandeggproductionas53,493and36,624,tonesrespectively.A

largeproportionofthisproductioncomesfrom ruralpoultryproductionbasedon

traditional indigenous chicken farming. Considering this the Ethiopian

governmentprepared anotherpoultryproduction plan as partthe livestock

masterplanroadmapforgrowthandtransformation(Shiparoetal.,2015).

ThislivestockmasterplanprospectsEthiopiawillmeetitschickenmeatandegg

demandforitsgrowingpopulationandproducesexportsurpluses.Thepoultry

sub-sectorwillmoveawayfrom thetraditionalscavengingfamilypoultrysystem

(TFP)totheimprovedsemiscavengingfamilypoultrysystem (IFP)andincrease

thescaleofspecializedlayerandbroilerproduction(specializedpoultry).This

transformationwillmakeasubstantialcontributionto reducing povertyand

malnutritionamongruralandurbanpoor.Thesub-sectorwillhelpclosethetotal

nationalmeatproduction-consumption gap and achievetheCRGE targetof

increasingtheshareofchickenmeatconsumptiontototalmeatconsumption

from thecurrent5%to30%by2030bysubstitutingredmeatthatcomesfrom
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largerhighemittingruminants.Toraisechickenmeatproductionto164,000

tonesand eggsto 3.9 billion bytheyear2020 through IFP and expanded

specializedpoultry.Thisgrandplanstatesfeedwillbethetopchallengeto

achievethetargets(Shiparoetal.,2015).

Feedisthemostexpensiveinputincommercialproductionofpoultrymeatand

eggs.Consequently,poultrynutritionhasbeenanareaofintensiveresearchand

optimization.Poultry require atleast36 dietary nutrients atappropriate

concentrationsandbalance.Mostpoultrydietsarebasedonsoyamealasthe

primaryproteinsource,andgrainssuchascorn,sorghum,orwheat,asthe

primaryenergysource.Topreventnutrientdeficiencies,grainsoya-baseddiets

aretypicallysupplemented with concentrated sourcesofmethionine,lysine,

threonine,sodium chloride,calcium,phosphorus,zinc,manganese,copper,iron,

selenium,andalloftheessentialvitamins.Nutrientdeficienciesmostoften

resultfrom errors in dietformulation ormilling,and these supplemented

nutrients are the mostprobable causes ofnutritionalproblems.Severely

deficientlevelsoftenareexpressedascharacteristicpathologiestospecific

organsandtissues.Deficienciesaremostlikelytobeexpressedinfastturnover

tissues,includingfeatherfollicles,skin,hematopoietictissues,andthegrowth

plateofbones.Somecharacteristicpathologiescanbecausedbyadeficiencyof

oneofseveraldifferentnutrientsanddifferentialdiagnosisrequiresexamination

ofnutrientlevelsinthefeedorinthebird’stissues(SwayneDetal.,2020).

VitaminE(VE)isalipid-solublevitamin,whichiswellknownasanefficientchain-

breakingantioxoidantpreventingoxidativedamagestobodytissues(Fellenberg

andSpeisky,2006;Voljcetal.,2011).Inbroilerchickens,biologicaldamages

inducedbyoxidativestressresultinseveralpathologiesaffectinggrowthand

health(Estevez,2015;Akbarianetal.,2016).Thus,dietarysupplementationofVE

isacommonpracticeinbroilerindustrytocounteractthedeteriorativeeffectsof

oxidativestress.Moreover,itwasdemonstratedthattheantioxidantproperties

ofVEcanimprovetheanimalhealthbyimprovingcell-mediatedandhumoral

immunityin broilerchickens (Leshchinskyand Klasing,2001).The current
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recommendationforVEconcentrationsinbroilerdietsrangesfrom 10.0IU/kg

(NRC,1994)to80.0IU/kg(Aviagen,2014)dependingonthestageofgrowth.

However,recommendationlevelsofVEindietsarealsoaffectedbyvarious

factorsincludingotherantioxidantssuchasvitaminCandselenium,typeand

amountoflipidsindiets,andenvironmentalconditions(NRC,1994

1.1OBJECTIVES

1.2.Thegeneralobjectiveofthisstudyis:

 ToinvestigatetheoccurrenceofvitaminEdeficiencyinsmallholder
poultryproducersinMekelle

1.3.Thespecificobjectivesofthisstudyare:

 TomeasuretheprevalenceofvitaminEdeficiency
 ToinvestigatethefeedingpracticerelevanttoVitaminEdeficiency

1.4.SIGNIFICANCEOFTHESTUDY

 TheresearchwaselucidatethemagnitudeofvitaminEdeficiencyandthe

possiblegapsinfeedpreparationandfeedingpractice.Hencepossible

correctionwillbedevisedtopreventthediseasesthatcanbeadoptedby

otherfarmers

 Thefindingsofthisresearchmaystimulateothernutritionrelated

researchesinsmallholderpoultryproduction

1.5.StatementoftheProblem

 Poultrybynaturefeedonconcentratefeedssuchascerealswhichmake

them adirectcompetitorforfoodwithhumanbeings.Concentratefeeds

areneitheravailablenoraffordableundermostruralhouseholdandsmall
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holderproducerconditions.Besides,feedaccountsupto80%ofthetotal

costofpoultryproduction.Modernpoultrydietsusinggrainandsoymeal

aredeficientinmostofthevitaminsiftheyarenotsupplemented.In

practice,poultrydietsshouldbeformulatedtocontainalargemarginof

safetyforallofthevitaminstocompensateforpossiblelossesduring

feedprocessing,transportation,andstorage,andforvariationsinfeed

compositionandenvironmentalconditions(SwayneD etal.,2020).In

Tigraytheaccesstomodernformulatedpoultrydietsislimitedandthe

now how feedformulationandstorageisthoughttobeinadequatethat

caninfluencethenutritionalcontentsofpoultryfeed.Additionally,most

farmers use eithermix offormulated and homemade feed ortotal

homemadefeedthatexposespoultrynutritionaldeficiency.Vitaminis

amongthosefeedconstituentsthatcanbedeficienttochickensbecause

ofimproperformulationandmixing,thatiseitheritisaddedininadequate

amountoritmaynotbeevenlymixedtobeequallyavailableforevery

chicken.Vitamin E can be also depilated byoxidation eitherdue to

prolongedstorageorexposuretosunlight.HencevitaminEdeficiency

diseaseislikelytoencounterpoultryfarms.However,researchworkin

deficiencydiseasesofdiseasesparticularlyvitaminEdeficiencyisnot

addressedinsmallholderpoultryproducers.
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2.LITRATUREREVIEW

2.1Mechanism ofvitaminEinpoultryspecies

Vitaminshadthesignificantrolesinthemaintenanceaswellasregulating

functionsinmalereproductivesystem.Afterthefirstuseofthisvitaminonmale

reproductivesystem ofrats,manyinvestigatorsreportedtheeffectsofthis

antioxidantonthehealthandreproductivefunctionsofdifferentspecies.Thekey

evaluationparametersofmalereproductivesystem arevolume,sperm motility,

sperm concentrationandfertilizingability.Thesequalityparameterscanbe

severelyalteredbycertainstressesandendocrinedisrupters,whichcancontact

thebodythroughdifferentsourceslikedietandbodycontacts[27].Theseadverse

effectscanbecontrolledbytheuseofsupportingcompounds,including

multivitamins,mineralandantioxidants.Thespermatozoainavianspeciesare
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richwithpolyunsaturatedfattyacids[2829].Thesecompoundsplayusefulrolesin

themotilityandfusionbetweensperm withegg[30].Thespermswiththehigher

quantityofpolyunsaturatedfattyacidsaresusceptibletoreactiveoxygen

species,subsequentlyleadingtoinfertility[31].Therefore,theuseofantioxidants

forspermatozoaseemstobeprerequisitefortheregulatingthesuccessful

fertilityinthemalereproductivesystem.Manystudiesprovedthattheuseof

vitaminEhasusefuleffectsonthefunctionsoffertilityinchickens[32].The

dietarysupplementationofthisvitaminprotectsthespermatozoabymaintaining

thestabilityofpolyunsaturatedfattyacidsinthecellmembranes.The

recommendeddoseofvitaminEinpoultrybirdsis10mg/kgofdiet[33].

2.2EFFECTSOFVITAMINSONCHICKENIMMUNESYSTEM

vitaminEinfeed,levelsofIL-6mRNAinthespleensofLPS-inoculatedchickens

weresignificantlydecreased(Kaiseretal.,2012).Thisstudysuggestedthat

vitamin E controlsinflammatoryresponseswhen pro inflammatorycytokine

production is elevated,normally occurred during infectious conditions and

particularlyafterinfectionwithGram negativebacteriathatuseLPSasoneof

theirvirulence factors.Along the same lines,a recentstudyshowed that

supplementation ofbroilerchicken feed with vitamin E resulted in a dose

dependent decrease of both inflammatory (IFN-g,IL-1b,and IL-6) and

antiinflammatorycytokines(IL-4,IL-10,andTGF-b)inthejejunum (Pitargueetal.,

2019).TheresultswereattributedtovitaminE’sessentialroleinbalancing

cytokine responses,which could be critical in cases of inflammation.

Furthermore,apreviousstudyshowedthatfeedingbroilerchickensablendof

antioxidants(ethoxyquinandpropylgallate)alongwith200IU/kgofvitaminE

reducedhistologicalinflammatoryscoresthatwereinducedbyoxidizedsoybean

oil(Luetal.,2014a).Itisnoteworthythatsoybeanandothervegetableoilsare

routinelyaddedtochickenfeedtoincreaseitsenergycontent.VitaminEfeed
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supplementation can also be beneficialfor chickens raised in stressful

environmentalconditions.Forexample,arecentstudyshowedthatwhenbroiler

chickens were kept under heat stress conditions,those fed vitamin E

supplemented feed (100 mg/kg) demonstrated significantly reduced liver

expressionlevelsofIL-6andheatshockprotein70comparedwithcontrols

(Jangetal.,2014).Takentogether,itisclearthatvitaminEcanbenefitthehealth

ofchickensviaantiinflammatory

effects.

EffectsonCell-MediatedandAntibody-MediatedResponsesSeveralstudiesin

humanshavedemonstrated thatvitamin E hascertain beneficialeffectsin

boosting immunity againstinfectious diseases and cancer(Moriguchiand

Muraga,2000).Mechanistically,

vitaminEhasbeenshowntoaugmentIFN-gproductionandinduceproliferation

ofcells ofthe immune system in addition to modulating chemotaxis and

bactericidalpropertiesofpolymorphonuclearcells(Boxer,1986).Vitamin E,

therefore,appearstoboostbothcell-

mediatedandantibody-mediatedresponsestoantigens.Studiesconductedin

chickenshaveshownthatdietarysupplementationofvitaminEcanaugment

lymphocyte and monocyte-mediated responses both uantitatively and

qualitatively.Forexample,following infectious bursaldisease virus (IBDV)

vaccinationinchickensfed80IU/kgor40IU/kgofvitaminEsupplementedfeed,

birdsthatreceivedthehigherdoseofvitaminEhadsignificantlymoreperipheral

bloodCD41andCD81Tcells(Abdukalykovaetal.,2008).

Similarly,Khanetal.(2008)alsofoundincreasedlymphocytepopulationsinthe

thymusandincreasedplasmacellnumbersinthespleen,cecaltonsils,andileum

inbroilerchickensfedhigherlevelsofvitaminE(Khanetal.,2008).Insupportof

thesefindings,

AbdukalykovaandRuiz-Feria(2006)foundthatinclusionofarginineinavitamin

E–supplemented dietin broilerchickens enhanced responses to PHA as

assessed By the cutaneous basophilhypersensitivity test.Although these
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observationsundoubtedlyshowthatvitaminEcaneffectivelyaugmentTandB

cellresponsesinchickens,themolecularmechanismsareyettobeunravelled.

PossiblemechanismshighlightedinmicesuggestthatvitaminEaidsTcellsby

increasingproductionofIL-2,enhancingcellproliferationandthroughprevention

ofactivation-inducedcelldeath,bydiminishingtheirexpressionofFas-ligand

(Adolfssonetal.,2001;Li-Weberetal.,2002).Inadditiontolymphocytes,

macrophage responses are also enhanced by feeding chickens a diet

supplemented with vitamin E.In thiscontext,Konjufca etal.(2004)found

elevatednumbersofperitonealmacrophagesthatdisplayedanincreasedability

toopsonizeSRBCin3-week-oldchickensfedhigheramountsofdietaryvitaminE.

Becausemacrophagesemployoxidativeburststhatreleasefreeradicals,vitamin

Emayaffectmacrophagecellviabilityandfunctionbyregulatinglevelsofthese

productstomaintainnormalcellfunctions(Khanetal.,2014).Recentstudies

have demonstrated the effectiveness ofsupplementing chicken diets with

vitaminEtoenhancevaccine-specificantibodyresponses.Onesuchstudyin

broilerbreedermalesshowedthatvitaminEfeedsupplementation(100IU/kg)

resultedinincreasedantibodytiterstoanIBVvaccine(Khanetal.,2014).These

authors

alsoaddressedtheeffectsofvitaminEsupplementationonantibodyresponses

to NDV vaccination.Specifically,broilerchickens immunized with an NDV

vaccineandfedadietsupplementedwith200IU/kgofvitaminEand0.2mg/kg

ofselenium developedsignificantlyhighervaccine-specificantibodiescompared

withcontrols(Singhetal.,2006).Similarly,immunizationwithSRBCresultedin

significantlyelevatedantibodyquanti-tiesafterbothprimaryandsecondary

immunizationsinbirdsthatreceivedvitaminEintheirdiet(Niuetal.,2009;

Habibianetal.,2014).

Thequantityofantibodiestransferredfrom breederhenstoprogenyplaysan

importantroleinprotectionagainstpathogensinthefirstweekoflife.Theeffect

ofadditional(morethaninusualpractice)vitaminEsupplementationinparent

stockdietshasbeenstudied to determinetheeffectsonpassiveantibody
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transfer.Tothisend,whenbroilerbreederhensreceivedvitaminEat150IU/kg

or450 IU/kg in feed beforeinoculation with Brucellaabortusantigens,the

progenyfrom birdsthatreceivedmorevitaminEshowedhigherantigen-specific

antibodytiters(Jacksonetal.,1978).Haq etal.(1996)showed thatwhen

breederhenswerefed 0.03% totalvitamin E in theirdietfor3 wkbefore

vaccinationagainstNDV,theirprogenyshowedhigherantibodylevelscompared

withcontrolbirdsat1and7daysofage.ThisevidencesuggeststhatvitaminE

supple-mentationinbreederdietshasbeneficialimplicationsforchicksinthe

contextofpassivelytransferredantibody-mediatedimmunityagainstinfectious

diseases.These observations suggestthatvitamin E enhances antibody

responsestovaccineantigens;however,theunderlyingmechanismsareyetto

be

2.3RoleofvitaminEinAntimicrobialImmunity

TheroleofvitaminEinresistanceagainstinfectiousdiseasehasbeenwell

studiedinmammalianspecies,andsimilarevidenceexistsinchickens.For

example,Colnagoetal.(1984)reportedthatwhenbroilerchickenswerefeda

dietcontaining100IU/kgofvitaminEinfeedandinfectedwithE.tenella(cecal

coccidiosis)oocysts,thechickensshowedsubstantialresistancetodisease

indicatedbylowermortalityandincreasedweightgain.However,suchresistance

toE.tenellainfectionwasnotobservedwheng-tocopherolwasusedasthe

sourceofvitaminE(Allenetal.,1998).Thiseffectislikelyassociatedwiththe

lowerbiologicalactivityofg-tocopherolcomparedwitha-tocopherol(Tranand

Chan,1992).In the contextofcoccidiosis infections,Perez-Carbajaland

colleagues(2010)foundthatfeedsupplementationwithvitaminEalongwith

arginine could enhance the phagocytic activity ofchicken heterophils and

monocytes.Similarcellulareffectswerealsoobservedwhenbirdswereinfected

withS.entericaserovarTyphimurium.(Liuetal.,2014).Theeffectof30IU/kgof

vitamin E feed supplementation was assessed considering antibodylevels,

proinflammatory cytokines,and mortality of laying hens challenged with
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Salmonellaenteritidis.ThelevelsofIgA,IgM,andIgYincreasedat2wkafter

challenge, whereas IL-1b, IL-6, and mortality decreased in vitamin

E–supplementedbirds(Liuetal.,2019).

3.METHODOLOGYANDRESEARCHDESIGN

3.1.StudyDesign

Cross-sectionaldesignwasbeemployedtodeterminethefeedingpractices.

Followingthisfieldexperimentstudydesignwasbeemployedtostudythe

occurrencevitaminEdeficiency

in-depthquestionnairesandobservationwasbeusedtoevaluateopinionsof

smallholderpoultrykeepersregardingtheirfeedingpractice;accordingly,farmer

wasbecategorizedintominimum offourgroups.Groupingwasconsideruseof

formulatedfeed,incorporationofvitaminpreparationwithwaterorfeed,daily

feedingamounts(basedonstandardrecommendationorcompromised)

3.2.StudyPopulation

StudypopulationwasSasso dualpurposebreedsundersmallandmedium

productionsystem inMekelle

3.3.Studyarea

Thestudywasbecarriedoutatfieldlevelemployingsmallholderpoultryfarms

foundinMekelleCity.MekellecityisthecapitalcityofTigrayRegionalStateof

Ethiopia,locatedat783km NorthofAddisAbaba.Itisfoundinhighlandofagro-
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ecologyandlocatedat13°32″Northlatitudeof939°28′Eastlongitude(Destaet

al.,2020).Itisknownforpresenceofmanygrowingsmallcommercialpoultry

farmsintheregion.Forinstance,about122smallscalepoultryfarmshavinga

minimum flocksizeof500chickenswerereportedtobefoundinthecity(Hagos,

2019).Moreover,Ethio-chickenCompany,thebiggestpoultrybreedingcompany

inEthiopia,isalsobasedinthiscityandbecauseofwhichmanypoultryfarms

havebeenestablished.

3.4.SampleCollectionandProcessing

Chickenflocksintheselectedhouseholdsandfarmswasfollowedfor2months.

DeadchickensoracutelysickbirdsshowingclinicalsignssuggestiveofVitamin

Edeficiencywasevisceratedfordetailedpostmortem examinationtoobserve

and record macroscopic lesions.appropriate samples was collected for

histopathologicalinvestigation.Collectedtissuewasprocessed,sectionedand

stainedfollowingstandardhistologicaltechnique(Luna,1968).Formalinfixed

tissueswaswashedovernightinrunningtapwater,dehydratedingradedalcohol,

clearedinchloroform andembeddedandblockedinparaffin.Thesectionswill

stained withhematoxylinand eosinand studied underlow and highpower

objectivesofalightmicroscope.

3.5.Dataanalysis

ExcelMicrosoftversion2013andaSTATA(Version14,StataCorp,USA)was

usedtomanagethegenerateddataandtheirstatisticalanalysis.Descriptive

analysiswasemployedtogeneratedescriptivestatisticsonthefeedingpractice

andqualitativeanalysiswasemployedtosummarizethefindings.Occurrenceof

vitamindeficiencywaspresentedintheform ofprevalenceandincidence.The

strength ofassociation between vitamin E deficiencyand differentfeeding

practiceswillbepresentedbyoddsratioand95% confidenceinterval.P-value
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of<0.05willbeconsideredasstatisticalsignificantassociationbetweenrisk

factors.
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4.RESULT

Atotalof121farmswerevisitedandinterviewwasmadewiththefarm

owners/managers

Table1.1Distributionofthefarmsvisitedbysubcity

Subcity Numberoffarmsvisited Percentage

Adihaqui 15 12.39%

Ayder 21 17.35%

Hadinet 13 10.74%

Hawelti 37 30.57%

K/Woyane 3 2.48%

Quiha 9 7.43%

Semien 23 19%

Total 121 100%

Table2Respondantescharacterization

Variables Frequency Percentage

Sex Female 52 43%

Male 69 57%

Educatio

nstatus

Elementar

y

12 9.9%

Junior

High

School

22 18.2%

High

School

51 42.15%

Diploma 16 13.22%
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Degree 20 16.53%

Monthly

income

from the

farm

Incomein

ETB

Minimum 50000

Maximum 500000

Median 30000

Standard

deviation

91443

Other

Additiona

lincome

Yes 03 2.48%

No 118 97.52%

Thistableprovidesinformationonthecharacterizationoftherespondents.It

includes variables such as sexand education status.The frequencies and

percentagesaregivenforeachcategory.Forsex,thecategoriesareFemaleand

Male,withcorrespondingfrequenciesandpercentages.Foreducationstatus,the

categories range from Elementary to Degree level,with frequencies and

percentagesprovidedforeachcategory.Additionally,thereisinformationon

monthlyincomefrom thefarm,including minimum,maximum,median,and

standarddeviation.Thetablealsoincludesdataonotheradditionalincome.

Table3Farm characterization

Variables Numberof

chickens

Flocksize Minimum 50

Maximum 10500

Median 500

Standard

deviation
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Ageofflock Ageinweeks

Minimum 2

Maximum 24

Median 12

Breedof

chicken

Sasso 97 80.2%

Bovans 24 19.8%

Typeof

production

Broiler 97 80.2%

Layer 24 19.8%

Sourceof

chicks

Ethiochicken 88 72.73%

AddisAbaba 7 5.79%

Gracepoultry

farms

5 4.13%

Tsruy

farm(Mekelle)

4 3.31%

Others(14

chicken

growers)

17 14.04%

Thistablepresentsinformationaboutthecharacteristicsofthefarmsvisited.It

includesvariablessuchasflocksize,ageoftheflock,breedofchicken,typeof

production,andsourceofchicks.Forflocksize,thetableprovidesminimum,

maximum,median values,and standard deviation.The breed ofchicken is

dividedintoSassoandBovans,withcorrespondingfrequenciesandpercentages.

ThetypeofproductioniscategorizedasBroilerandLayer,withfrequenciesand

percentagesgiven.Thetablealsomentionsthesourcesofchicks,including



16

Ethiochicken,AddisAbaba,Gracepoultryfarms,Tsruyfarm(Mekelle),andOthers

(14chickengrowers),withcorrespondingfrequenciesandpercentages.

Table4Feedingcharacterization

Variables Frequency Percentage

Sourceoffeed

purchase

Ethiochicken 78 64.46%

MulleAnimal

feed

production

agents

30 24.79%

AlemaAnimal

feed

production

agents

5 4.13%

Others(7

providers)

9 7.43%

Useor

additionof

homemade

preparation

Yes 1 0.83%

No 120 99.17%

Additional

vitamin

provision

Yes 119 98.65%

No 2 1.35%

Thistablefocusesonthefeedingpracticesinthevisitedfarms.Thevariables

includethesourceoffeedandtheuseoradditionofhomemadepreparation.The

sourceoffeediscategorizedintoEthiochicken,MulleAnimalfeedproduction

agents,AlemaAnimalfeedproductionagents,andOthers(7providers),with

frequencies and percentages provided.The use oraddition ofhomemade

preparation isindicated asYesorNo,with corresponding frequenciesand

percentages.Additionally,thereisinformationontheprovisionofadditional

vitamins.
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Table5Presenceofdiseasedchickensinthefarm currently

Variable Frequency Percentage

Presenceof

currentlydiseased

chicksatthefarm

Yes 100 82.64%

No 21 17.36%

Thistablepresentsdataonthepresenceofcurrentlydiseasedchicksonthe

farmsvisited.ThevariableiscategorizedasYesorNo,indicatingwhetherthere

arecurrentlydiseasedchicksonthefarm.Thefrequenciesandpercentagesare

providedforeachcategory

Table6HistoryofencounterofclinicalsignspertinenttovitaminEdeficiency

Variable Frequency Percentage

Signspertinentto

encephalomalacia

(twistingofneck

anduncoordinated

movement)

Yes 43 35.54%

No 78 64.46

Signspertinentto

exudativediathesis

Yes 14 11.57%

No 107 88.43%

Signspertinentto

muscular

dystrophy

Yes 24 19.83%

No 97 80.17%

Thistableprovidesinformationonthehistoryofencounteringclinicalsigns

relatedtovitaminEdeficiency.Itincludesvariablessuchassignspertinentto

encephalomalacia,signspertinenttoexudativediathesis,andsignspertinentto

musculardystrophy.Foreachvariable,thefrequenciesandpercentagesare

givenforYesandNocategories,indicatingwhetherthesignswereobservedor
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notobserved.

Inadditiontothequestionnaire,theresearcherconductedfarm observationsto

identifyclinicalsignsindicativeofvitaminEdeficiency.Thesesignsincluded

necktwisting ortorticollis,uncoordinated movement,and staggering,which

could beattributed to encephalomalacia.Othersignsobserved werebreast

edemaandwetting,possiblyindicatingexudativediathesis,aswellasemaciation,

lightweight,and stunted growth,which could beassociated with muscular

dystrophy.Theresearchfindingsrevealedthat43farms,accountingfor35.46%

ofthe total,had chicks displaying clinicalsigns consistentwith vitamin E

deficiency.Theaffectedchickensrangedinagefrom twotosixweeks.Below

aresomeaccompanyingimagesthatdepicttheobservedclinicalsigns.
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Figure1DeadchickensbyvitaminEdefficiency

5.DISCUSSION

The results obtained from the studyprovide valuable insights into various

aspectsofthevisitedfarmsandthecharacteristicsoftherespondents.These

findingscontributetoourunderstandingofthefarmingpractices,demographics,

andpotentialissuesrelatedtovitaminEdeficiencyinthepoultryindustry.

Thedistributionoffarmsvisitedbysub-cityishighlightedinthe"Distributionof

thefarmsvisited bysub-city"table.Among thesub-cities,Haweltihad the

highestnumberoffarmsvisited,accountingforapproximately30.57% ofthe

total.ThisindicatesthatHaweltiisasignificantareaforpoultryfarming.Onthe

otherhand,K/Woyanehadthelowestnumberoffarmsvisited,withonly3farms,

representing2.48%ofthetotal.
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The"Respondents'characterization"tableprovidesvaluableinsightsintothe

demographics ofthe respondents,focusing on sex,education status,and

monthlyincomefrom thefarm.Thedatashowsthattherewereslightlymore

malerespondents(57%)comparedtofemalerespondents(43%).Intermsof

education,themajorityofrespondentshadcompletedhighschool(42.15%),

followedbyadegree(16.53%).Thissuggeststhatasignificantproportionof

farm owners/managershave attained higherlevelsofeducation.Regarding

monthlyincomefrom thefarm,thedatashowsawiderange,withaminimum of

50,000ETBandamaximum of500,000ETB.Themedianincomeisreportedas

30,000ETB,withastandarddeviationof91,443ETB,indicatingaconsiderable

variationinfarm incomeamongtherespondents.

Movingontothe"Farm characterization"table,wefindinformationaboutthe

characteristicsofthevisitedfarms.Flocksizevariedwidely,rangingfrom a

minimum of50chickenstoamaximum of10,500chickens,withamedianflock

sizeof500chickens.ThemajorityoffarmshadSassobreedchickens(80.2%)

compared to Bovans breed chickens (19.8%).Broilers were more prevalent

(80.2%)comparedtolayers(19.8%)intermsofproductiontype.Ethiochicken

wasthemostcommonsourceofchicks(72.73%),followedbyAddisAbaba

(5.79%)and Gracepoultryfarms(4.13%).Thesefindingsprovideimportant

informationabouttheprevailingchickenbreeds,productiontypes,andsources

ofchicksintheregion.

Feeding practices in the visited farms are outlined in the "Feeding

characterization"table.Themajorityoffarmsrelied onEthiochickenasthe

source offeed (64.46%),followed byMulle Animalfeed production agents

(24.79%).Only a smallpercentage of farms reported using homemade

preparation (0.83%).Additionally,the provision ofadditionalvitamins was

commonamongthefarms(98.65%).Thesefindingsindicatethepredominant

sourcesoffeedandtheimportanceofvitaminsupplementationinthevisited
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farms.

Thepresenceofcurrentlydiseasedchickensonthefarmsisexaminedinthe

"Presenceofcurrentlydiseasedchickens"table.Thedatashowsthat82.64%of

thefarmsvisitedhadcurrentlydiseasedchicks,while17.36% didnot.This

suggeststhattheremaybehealthchallengesordiseasesaffectingasignificant

portionofthepoultrypopulationintheregion.

The"HistoryofencounteringclinicalsignsrelatedtovitaminEdeficiency"table

explorestheoccurrenceofclinicalsignsrelatedtovitaminEdeficiency.The

resultsindicatethataconsiderablenumberoffarmsreportedsignspertinentto

encephalomalacia (35.54%), exudative diathesis (11.57%), and muscular

dystrophy(19.83%).TheseclinicalsignsareconsistentwithvitaminEdeficiency

andhighlightapotentialissueinthevisitedfarms.

Inadditiontothequestionnaire,theresearchersconductedfarm observationsto

identifyclinicalsignsindicativeofvitaminEdeficiency.Thesesignsincluded

necktwisting ortorticollis,uncoordinated movement,and staggering,which

could beattributed to encephalomalacia.Othersignsobserved werebreast

edemaandwetting,possiblyindicatingexudativediathesis,aswellasemaciation,

lightweight,and stunted growth,which could beassociated with muscular

dystrophy.Theresearchfindingsrevealedthat43farms,accountingfor35.46%

ofthe total,had chicks displaying clinicalsigns consistentwith vitamin E

deficiency.The affected chickens ranged in age from two to six weeks.

Accompanyingimages(fig.1)depicttheobservedclinicalsigns.

6.CONCLUSIONSANDRECOMMENDATIONS

Thesefindingsfrom boththequestionnaireandfarm observationshighlightthe

significantpresenceofclinicalsignsassociatedwithvitaminEdeficiencyinthe

visited farms.The high prevalence ofthese signssuggeststhatvitamin E

deficiencymaybeaprevalentissueamongthepoultrypopulationintheregion.
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Addressingthisdeficiencybecomescrucialtoimprovetheoverallhealthand

productivityofthepoultryfarms.

Inconclusion,theresultsobtainedfrom thestudy,aspresentedinthetitled

tables,researchers'observations,and accompanying images,provide a

comprehensive overview of the visited farms,the characteristics of the

respondents,feedingpractices,presenceofdiseases,andindicationsofvitamin

Edeficiency.Thesefindings,alongwiththefarm observationsofclinicalsigns,

canserveasabasisforfurtherresearchand interventionsto addressthe

identifiedissuesandimprovetheoverallhealthandproductivityofthepoultry

farmsintheregion.

Basedontheseconclusionsthefollowingrecommendationsareforwarded

 Increase awareness and education:significant proportion of farm

owners/managershaveattainedhigherlevelsofeducation,thereisan

opportunitytoenhanceawarenessandeducationabouttheimportanceof

vitaminEinpoultrynutrition.

 Trainingprogramsandworkshopscanbeorganizedtoeducatefarmers

aboutthesymptomsandconsequencesofvitaminEdeficiency,aswellas

theappropriatefeedingpracticesandsourcesofvitaminE-richfeed.

 Improveaccesstoqualityfeed

 Encouragesupplementationandmonitoring

 Additionalwiderandlabbasedresearchonnutritionaldiseasesofpoultry

 Creatingaccesstolaboratoryanalysisandfeedqualitycontrol

 Encouragefarmerstocontinuevitaminsupplementation
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