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ABSTRACT

Maize seedsdifferaccording to varieties.The traditionalmaizevarieties(also

referred to as (Landraces)are maize varieties thathave been cultivated and

subjectedtoselectionbyfarmersforgenerations.Theyretainadistinctidentityand

lackformalcropimprovement.Improvedmaizevarieties,ontheotherhand,arebred

with characteristics suchasdroughtanddiseasetolerance.This researchwas

conducted todeterminetheattributespreferredbyfarmerswhenmakingamaize

varietalchoice.Tobespecific,thestudyaimedtoachievethefollowingobjectives:(i)

Identifyanddescribesocioeconomiccharacteristicsofsmallholdermaizefarmers’

in Mogalakwena Municipality;(ii) Analyse socioeconomic characteristics of

smallholdermaizefarmersinMogalakwenaMunicipality;(iii)Identifydifferentmaize

varieties grown by smallholderfarmers in Mogalakwena Municipality,and (iv)

determine and analyse factors influencing farmers’choice ofa maize variety.

DescriptivestatisticsandtheMultinomialLogisticRegressionModelwereusedfor

dataanalysis.Theresultsofthestudyrevealedthat64% oftherespondentshad

formaleducation.Thismeantthattheyhavethecapabilitytograspmoreinformation,

ifprovidedwithtrainings.Itwasfoundthat75%ofthefarmersdidnothaveaccess

toextensionservicewhichissupposedtoplayasignificantroleinagricultural

informationdissemination.Themostgrownmaizevarietywaslandracevarieties

whichconstituted59.5%.Thispercentagewassaidtoberesultantfrom limited

accesstotheseedmarket.Infact,80%ofthefarmershadtotravelanaverageof42

kilomterestoaccessthemarketwhichalsohadalimitednumberofvarieties.The

MultinomialLogisticRegressionModelrevealedthatonly5variables(Educational

level,farm size,yield,extensioncontactandknowledgeofmaizevarieties)were

significantat1%,5%,1%,1%and1%,respectively.Themajorityoffarmerswereold

peoplewithlittleaccesstoextensionserviceandaninadequatefarmingknowledge

whichleadtoahighpercentageoffarmerscontinuingtogrow landracevarieties.

Basedonthefindings,thisstudyrecommendfurtherresearchonattributesthat

influence farmers varietalchoice and Governmentintervention in provision for

resources and developmentofexisting and new infracstrcture to encourage

extensionservicedelivery.

Keywords:Landrace,improvemaizevariety,smallholderfarmer
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CHAPTERONE

INTRODUCTION

1.1 Background

ThegrainindustryisoneofthelargestindustriesinSouthAfrica,producingbetween

25%and33%ofthecountry’stotalgrossagriculturalproduction(GrainSA,2015)The

largestareaoffarmlandisplantedwithmaize,followedbywheatand,toalesser

extent,sugarcaneandsunflowers.GSA(,2015)Thisfoodcropisthelargestlocally

producedfieldcrop,andthemostimportantsourceofcarbohydratesinthesouthern

Africanregion.SouthAfricaisthemainmaizeproducerintheSouthernAfrican

DevelopmentCommunity(SADC).Morethan9000commercialmaizeproducersare

responsibleforthemajorpartoftheSouthAfricancrop,whiletherestisproduced

bythousandsofsmall-scaleproducers.MaizeisproducedmainlyintheNorthWest

Province,theFreeState,Limpopo,theMpumalangaHighveldandtheKwaZulu-Natal

Midlands(DAFF,2018).

Apartfrom beingthemainsourceofstaplefoodformillionsofcitizens,theSouth

African maize industry contributes significantly to both the upstream and

downstream production inputs in South Africa’s processing industries

(MaizeTrust,2014).AccordingtoStatsSA (2014),theprimaryagricultureindustry

contributed2.5%totheGrossDomesticProduct(GDP)whereasthemaizeindustry

contributed0.4% totheGDP.Maizethusplaysavitalroleinthemanufacturing

industrywhichcontributes13%tothetotalGDPofthecountry.

AccordingtoGSA(2015a),about350 000to500 000hectaresareplantedbysmall-

scalefarmers.Thegeneralpracticeofplantingisnotableduringthelatespringand

earlysummerseasons,withthegeneraloptimalplantingperiodbeingfrom October

toDecember.Productionusingimprovedseedvarietieshasbeenidentifiedasa

preconditionforachievingfoodsecurity(Langyintuoetal.,2000;Bernardetal.,2010).

Seed variety is recognised to have the greatestability ofincreasing on-farm

productivity,sinceseeddeterminestheupperlimitofcropyieldsandtheproductivity

ofallotheragriculturalinputs(MoA,2004;Bernardetal.,2010).Thismeansthat,to
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increase as wellas to sustain production volumes,itwillbe criticalto find

mechanismsthatguaranteefarmersaccesstoimproveandproducehighyielding

seedvarieties.

According to the InternationalFinance Corporation (IFC)(2013),the world’s

populationisexpectedtoreach9.1billionby2050.Theproductionoffood,mainly

staplecrops,isexpectedtoincreaseaccordingly,especiallyforthe870million

peoplewhoarecurrentlyfoodinsecure.Thissuggeststhatthedominantroleof

agricultureastheprimarysourceoffoodandemploymentcreationinthedeveloping

economiesshouldbesteppedup.AstudybyAlexandratosandBruinsma(2012)

indicatedthatagriculturalproductionneedsanincreaseof60%by2050tomeetthe

world’s consumption demand.This means thatsmallholderfarmers who are

regardedasthepotentialdriversofmaizeproductionhaveanimportantroletoplay,

withtheuseofimprovedvarietiesbeingthekeydriverastheyhavebeenidentified

asapreconditionforachievingfoodsecurityby(Langyintuoetal.,2008).

AccordingtoWandile(2018),inSouthAfrica,maizewasfirstintroducedin1655,and

hassincebecomeoneofthedominantfoodcrops.Maizeisregardedasthemain

staplefoodandisalsousedforanimalfeedbyamajorityoftheresidentsinthe

country.Onaverage,between2.5and2.8millionhectaresofcommercialmaizeare

plantedinthecountryeachyear.Improvingmaizeproductionisconsideredtobe

oneofthemostimportantstrategiesforfoodsecurityinthedevelopingcountries.

ThediffusionoftheImprovedMaizeVariety(IMV),i.e.hybridsandOpenPollinated

Varieties(OPV)cangreatlyincreasemaizeyieldperunitofland.However,farmers’

choiceofmaizevarietiesisoneofthemostcrucialfactorsaffectingtheproductivity

ofacrop.Thisisinfluenced bymanyfactorsthataffectthefarmers’varietal

adoptiondecision(Iqbaletal.,1999;Rogers,2003).Theuseofhybridmaizevarieties

is often seen as crucialin the achievementofincreased maize production,

householdincomesandfoodsecurityamongfarmersinthecountry(Sizibaetal.,

2013).

SincetheintroductionofmaizeinAfricainthesixteenthcentury,maizehasbeen

grownunderawiderangeofagro-ecologiesandsocioeconomicconditions.The

statusofmaize asa strategicfood securitycrop tookprominence,especially

followingthedevastatingdroughtsoftheearly1980sineasternandsouthernAfrica.
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ModernbreedingandselectionofmaizeinAfricahavebeengoingonsinceasearly

asthefirstdecadeof1900s.Whilethereisreasontobeencouragedbythefactthat

halfofthedevelopingworld’snontemperatemaizeareaisdevotedtoplantingMVs,

concernscanjustifiablyberaisedbythefactthattheotherhalfisstillreservedfor

localvarieties(alsoknownaslandraces)thathavenotbenefitedfrom formalplant

breedingefforts.

AccordingtoAngeMutangwa(2017),improvedseedvarietiesdevelopedbythe

nationalandinternationalagriculturalresearchcentresquiteoftenfailtogetadopted

bysmallholderfarmers,partlybecausefarmershavedifferentneeds.Theyrequire

maizeseedsofdiversevarietiesandofmultipletraits.Thisdependsoncropvariety

traitsorattributes,whicharetheperformancecharacteristicsofplantvarietiesthat

includeboththeproduction(agronomic)capacityoftheplantandtheconsumption

attributes ofthe product(Edmeades,2003).Farmers encounterdifficulties in

obtainingmaizeseedsthatmeettheirspecificchoices.

1.2. Problem statement

MaizeisthemajorgraincropinSouthAfrica.Itisgenerallyregardedasthemain

staplefoodandusedalsoforanimalfeedbyamajorityoftheresidentsinthe

country.AccordingtoSindisiwe(2020),maizeisthemostproducedcropinSouth

Africa.However,otherstudies showed thatSouth Africa’s small-scale rain-fed

agricultureischaracterisedbylowmaizeproductivitywithestimatedyieldsof1.8to

3.5 t/ha (Baloyiet.al.,2012).South Africa’s smallholdermaize farmers are

characterisedbylow maizeproductivityandthisoccursdespitetheavailabilityof

manymaizevarietiesonthemarket(Shiferawetal.,2011).

Smallholdermaizefarmersexperiencelow yield insimilarwaysdueto similar

climaticconditionsandtechnicaladvicereceivedbutstillexperiencemaizeyield

differentlyduetofactorssuchasthemaizevarietytheygrow.AccordingtoBanziger

etal.(2002),70%ofsmallholderfarmerscontinuetouselocalandrecycledmaize

varietieswhicharecharacterisedbylowyields.Yieldreductionofrecycledimproved

maizevarietiesisreportedtobeabout5percentwhilethatofrecycledlandrace

varietiescanbeashighas32percent(Japhetheretal.,2012).Thisresultgivesan
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indicationthatthevarietyofmaizegrownhasmuchinfluenceontheyieldtobe

harvested.

MaizeasastaplefoodinSouthAfricahasbeencharacterisedbylowyield(Baloyiet

al.,2012).With the exponentially growing population,unfavourable climate

conditions,risingmaizeseeds,fertilizersandmaizemealprices,ruralsmallholder

farmers’maizeproductivityremainslow(Fanadzoetal.,2009).Thechallengeoflow

yieldhasbeentackledbymostbreedersofimprovedmaizeseedvarietiesalthough

muchfocushasbeenonincreasingyields,aswellasaddressingdroughtand

disease tolerance.Smallholder farmers perceive little advantage from such

improvementbecausesuchseedsarenotdesignedfortheirneeds(Reevesetal.,

2014).

AccordingtoBanzigerandCooper(2001),improvingmaizebreedingprocesses

cannotbeaccomplishedwithouttheknowledgeofattributesthatfarmerspreferin

maizeoranyothervariety.Foreffectivebreeding,farmers’preferencesofvarieties

should be clearly identified through interactions and collaboration between

researchersandfarmers.Farmers’decisionsarethereforenotonlydrivenbyyield

andprofitmaximisation,butalsobycomplexprocessesthatareaffectedbyseveral

socioeconomicandpsychologicalvariables(Willocketal.,2009).Thisstudyintends

toaddressthefollowingresearchquestions:

i. Whatarethesocio-economiccharacteristicsofsmallholdermaizefarmers?

ii. Whatare the differentmaize varieties grown bysmallholderfarmers in

Mogalakwenamunicipality?

iii. Whatdeterminessmallholdermaizefarmerschoiceofvariety?

1.3. Rationale

MaizeplaysacrucialroleinthedietofmanyruralandurbanpopulationsinSouthern

Africa.AccordingtoSindisiwe(2020),maizeisthelargestlocallyproducedfieldcrop,

andthemostimportantsourceofcarbohydratesintheSouthernAfricanregionwith

SouthAfricabeingthemainmaizeproducerintheSouthernAfricanDevelopment

Community.Morethan9000commercialmaizeproducersareresponsibleforthe

majorpartoftheSouthAfricancrop,whiletherestisproducedbythousandsof



5

smallholderproducers(GrainSA,2017).However,thestudyconductedbyBaloyietal.

(2012)indicatedthatthereisalowmaizeyieldundersmallholderfarming.Thiscrop

inparticularisofgreatsignificancetothenationalfoodsecurityofSouthAfrica.

However,productionlevelsinSouthAfricacontinuetodecline,furtherdeteriorating

the situation ofincreased food insecurity,(Sindisiwe,2020).This study was

motivatedbytheneedtocapturethedifferencesinmaizeyieldsamongsmallholder

farmers in the municipality.The selected farmers use the same method of

productionandacquirethesameinformationfrom extensionworkersonhow to

allocateresourcesduringtheproductionprocessandalsoexperiencesameclimatic

conditions.

Demand formaizehasbeen rising corresponding to theexponentiallygrowing

population,increaseduseofmaizeinanimalfeedaswellasincreaseduseof

commercialfoodproductionliketheproductionofcornflakes(Borrasetal.,2016).

Theriseofflexcropsandcommoditiesinordertofeedtheincreasingpopulation

and ensure sustainable food security,high yielding varieties (Improved Maize

Varieties)arerequired.

AccordingtotheDAFFtrendanalysisreport(2017),maizeisthemostimportant

graincropinSouthAfrica,servingasboththemajorfeedgrainandthestaplefood

ofthemajorityoftheSouthAfricanpopulation.About59% ofmaizeproducedin

South Africa is white and the remaining 41% is yellow maize (DAFF,2017).

Production ofmaizein Sub Saharan Africa(SSA)isdominated bysmall-scale

farmerswhohavelandrightsrangingfrom 0.5to3.0ha(Byerlee&Heisey,1997).

AlthoughimprovedvarietieshavebeendevelopedinmostofthecountriesinSSA,

includingSouthAfrica,themajorityofthesmallholderfarmersstillrelyontraditional

(landrace),Open-PollinatedVarieties(OPVs)fortheirplantings(Aquinoetal.,2001;

FAO&CIMMYT,1997).

South Africa’s smallholder maize farmers are characterised by low maize

productivity,despitetheavailabilityofmanymaizevarietiesonthemarket(Shiferaw

etal.,2011).Furthermore,smallholderfarmersperceivelittleadvantagesfrom such

improvementbecauseimprovedvarietiesseedsarenotdesignedfortheirneeds

(Reevesetal.,2014).
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ThestudyconductedbyTsedekeAbate(2017)revealedthatnearly500maize

cultivarsweregrownin13Africancountries,SouthAfricaincluded.Inthe2013/2014

maincropseason,69%ofthecultivarswereplantedandeachoccupied<1%ofthe

totalmaizearea;onlytwocultivarsoccupied>40%andfouroccupied>30%ofthe

area.Approximately32%ofallthecultivarswerehybrids,23%wereimprovedOpen-

PollinatedVarieties(OPVs),and46%werelocalvarieties,alsoknownaslandrace.

Thisstudyintendedtoextendinformationtoseedproducers,andextensionagents

aboutthekeyattributespreferredbysmallholderfarmersinordertoprovidemaize

seedsofthequalitydesiredbyfarmers.

1.4. Aim ofthestudy

Theaim ofthisstudyistoidentifyandanalysethefactorsinfluencingsmallholder

farmer’smaizevarietalchoiceinMogalakwenaMunicipality.

1.4.1.Objectivesofstudyareto:

i.Identifyanddescribesocioeconomiccharacteristicsofsmallholdermaizefarmers’

inMogalakwenaMunicipality

ii.IdentifydifferentmaizevarietiesgrownbysmallholderfarmersinMogalakwena

Municipality.iii.Determineandanalysefactorsinfluencingfarmers’choiceofmaize

variety

1.5. Organisationofthestudy

Thisstudyisorganisedintofivechapters.Thefirstchapterpresentsthegeneral

background ofthe studycovering,the problem statement,research questions,

rationaleofthestudy,aim andobjectivesofthestudy.Thesecondchapterpresents

thereview ofliteraturethatisrelatedtothetopicofthisstudy.Includedinthe

secondchapterare:anoverviewofthemaizeindustry,importanceofboththesocial

andeconomicfactorscontributingtomaizeproductioninSouthAfrica.Thethird

chapter presents the research methodology,data collection and analytical

techniquesusedinthestudy.Chapterfourpresentstheresultsanddiscussionand

Chapterfive,being the lastchapter,presents the summary ofthe research,
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conclusionsdrawnfrom theresultsoftheresearchandrecommendationsrelatedto

thefindingsofthestudy.

CHAPTERTWO

LITERATUREREVIEW

2.1.Definitionofkeyconcepts

2.1.1.Smallholderfarmer

Theterm ‘smallholderfarmer’isdefinedinsomanydifferentyetsimilarwaysinall

partsoftheworld.Thedefinitionvariesfrom onelocationandfarmingsystem

intensificationtoanother.However,asmallholderfarmerisgenerallyreferredtoas

anindividualfarmingonasmallportionoflandmainlyforhouseholdconsumption.

AccordingtoMollel(2014),agreatnumberofsmallholderfarmerspracticemixed

crop-livestockfarmingwherethenumberoflargerruminantskeptrangesbetween3

and5.Operationsinsuchfarmingpracticesaregenerallysustainedanddependent

on household labourdue to theirprimary focus on producing forhousehold

consumptionandpovertyalleviation.

SmallholderfarmersarethedriversofmanyeconomiesinAfricaeventhoughtheir

potentialisoftennotbroughtforward.Asalreadyindicated,smallholderfarmersare

definedinvariouswaysdependingonthecontext,countryandevenecologicalzone.

Theconcept‘smallholder’isinterchangeablyusedwith‘small-scale’,‘resourcepoor’

andsometimes‘peasantfarmer’.Ingeneralterms,smallholderonlyreferstothe

farmer’s limited resource endowmentrelative to otherfarmers in the sector.

Smallholderfarmersarealsodefinedasthosefarmersowningsmallportions/plots

oflandonwhichtheygrowsubsistencecropsandoneortwocashcrops;theyrely

almostexclusivelyonfamilylabour(DAFF,2012).

Production systems of smallholder farmers often entail simple,out-dated

technologies,low returns,highseasonallabourfluctuationsandwomenplayinga

vitalroleinproduction.Smallholderfarmersdifferinindividualcharacteristics,farm

size,resourcedistributionbetweenfoodandcashcrops,livestockandoff-farm

activities,theiruseofexternalinputsandhiredlabour,theproportionoffoodcrops

soldandhouseholdexpenditurepatterns(DAFF,2012).
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Smallholderfarmerscanplayanimportantroleinlivelihoodcreationamongstthe

ruralpoor.Eventhoughsmallholderproductionisimportantforhouseholdfood

security,theproductivityofthissub-sectorisquitelow.Pooryieldsmaybeoneof

thereasonswhyurbanandruralhouseholdseitherabandonorareuninterestedin

agriculturalproduction.There is therefore a need to significantlyincrease the

productivityofsmallholderfarmerstoensurelong-term foodsecurity.Thiscanbe

achieved by,among otheraspects,encouraging smallholderfarmersto pursue

sustainableintensificationofproductionthroughimprovedinputssuchastheuseof

improvedseedsandfertilizers(DAFF,2012).

InAfrica,smallholderfarmersdominatetheagriculturalsectorandcontributeabout

75% ofagriculture production and 50% ofthe livestock products.Despite the

presenceofabundantlandinplaceslikeAfrica,ownershipoflandbysmallholder

farmershasbeendecreasinginsizeandisexpectedtocontinuedecreasinginthe

longrun(Masters,2014).

AccordingtoJayne(2014),thecharacterisationofsmallholderfarmingsystems

referstodescribingthevariouscategoriesoffarms,theirdemographics,attributes,

production trends,and existing production systems.Trough characterisation,

existing farming systems within a study case can be studied.Generally,the

characterisationoffarms/farmingsystemsinvolvesdeterminationofclassesof

farms/farmingsystems,whereeachclassexhibitsdifferentattributes.

2.1.2.Landracemaizevarieties

Thesevarietiesarealsocalledlocalortraditionalcultivarsandincluderecycled

hybrids,OPVswhicharerecycledmorethanthreeseasons,andorthoseforwhich

noinformationisavailableontheyearofrelease.AccordingtoCarolyn(2019),

landracesaremaizevarietiesthathavebeencultivatedandsubjectedtoselectionby

farmers forgenerations,retaining a distinctidentity and lacking formalcrop

improvement.Theyarelocalvarietiesofadomesticatedplantspecieswhichhas

largelydevelopedadaptationtothenaturalandculturalenvironmentinwhichthe

plantslive.Landracevarietiesdifferfrom acultivarwhichhasbeenselectivelybred

toconform toaparticularstandardoftraits.Landracepopulationsareoftenvariable

inappearance,buttheycanbeidentifiedbytheirappearanceandhaveacertain

geneticsimilarity.
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Landracehavecontinuitywithimprovedvarietiesandarelativelyhighlevelofgenetic

variation,whichisoneoftheadvantagesthatthesevarietieshaveovertheimproved

varieties.Althoughyieldmaynotbeashigh,thestabilityoflandracesinthefaceof

adverseconditionsistypicallyhigh;asaresult,new pestsordiseasesmayaffect

some.Although landraces are generally thoughtofas genetically stable and

unchanging,itisalsoknownthateventhemostancientlandracesreceiveconstant

infusionsofnew genesand thattheircharacteristicsareconstantlychanging.

Recentempiricalworkhasshown thatlandracesmaybesubjected to several

distincttypesofintentionalselectionpressure.

Forexample,LouetteandSmale(1998)haveshownthatfarmersinAfricaselect

seedforreplantingonthebasisofyieldcomponents(e.g.,earsize,earshape,kernel

number,kernelsize).Selectionbasedonthesecriteriatendstofavourgenotypes

thataremostproductiveunderlocalconditions.Atthesametime,thefarmersalso

selectseedbasedonthecharacteristicsofeconomicorculturalvalueandinways

thatprotectperceivedidealtypes.Thepresenceofthesecondtypeofselection

pressurehelpsexplainhow manydifferentlandracescancontinuetocoexistin

conditionsofheavygeneflow.

Thecultivationofmaizelandracescanbelostwiththepassageoftimeasfarmers

adapttochangingmarketsandgenerationalshiftstakeplace(Carolyn,2019). Maize

landracecultivationhasdiminished significantlywithinthefarming households.

Thereisaconsensusthatthecurrentsocial,economicandphysicalenvironments

areunfavourableforlandracecultivation.Amongthereasonsforabandonmentare

changesinmaizecultivationtechnologies,shiftingmarketsformaizeandother

crops,policychanges,shiftingculturalpreferences,urbanisationandclimatechange.

Byfindingoutaboutlandracecontinuityinfarmers’fieldsandthefactorsdriving

change,weareabletobetterunderstandthecontextinwhichtheselandracesare

currentlycultivated(McLean-Rodríguez,2019).

However,Wood and Lenné (2014)reported thattraditionalvarieties grown by

farmers(alsoknownaslandracesorlocalvarieties),oftenendupbeingconsidered

unimproved.AccordingtoMorris(2018).thisisclearlyincorrectaslandraceshave

beensubjectedtonumerouscyclesofimprovementatthehandsoffarmers,many

ofwhom areskilled atidentifying superiorgermplasm and expertatselecting
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individualplantsthatembodydesiredtraits.Farmers’selectionproceduresinmany

waysresembletheselectionproceduresusedinformalplantbreedingprogrammes,

andalthoughscientificbreedingmethodsmayallowprogresstobeachievedmore

rapidlyinbreeders’plotsthaninfarmers’fields,thegainsmadebyfarmersover

thousandsofyearshavebeenenormous.

However,landraces are generally less productive than commercialcultivars,

although in recentyears,theyhave become importantas sources ofgenetic

variabilityinthesearchofgenesfortoleranceorresistancetobioticandabiotic

factorsofinterestinagriculture.Thegeneticdiversityobservedacrosslandracesis

themostimportantpartofmaizebiodiversity,andlocalracesrepresentanimportant

fraction ofgenetic varieties ofthe genetic variabilityexhibited bythis genus.

Landracecultivars areextensivelyusedbyagronomists,whorecognisethem as

stableanddiscriminatorycategoriesfortheclassificationofsamples.Inorderto

investigatethegenomicfoundationof maize landraces.

2.1.3.Improvedmaizevarieties

According to Danso (2018),theemergence ofgreen revolution investmentsin

agriculturehasresultedinthedevelopmentanddistributionofmanyimprovedcrop

varieties,maizeincluded,forcultivationbyfarmersinallcounterpartsofthefarming

populationworldwide.Aboveeverythingelse,thedevelopmentofimprovedcrop

varieties is geared towards increasing farm productivityand income,reducing

hungerandmalnutritionandminimisingfoodinsecurity,particularlyindeveloping

economieslikeSouthAfrica.However,researchshowsthattheuseofimproved

crop varieties including maize,is relatively low among smallholder farming

communitiesinmostdevelopingcountries.

Thesevarietiesincludethehybridseedswhicharefreshlypurchasedseedsandthe

OPVswhicharetheseedsthathavenotbeenrecycledformorethanthreeseasons.

Theyareknowntocontaincertaintraitsthatareimprovedovertheirparents,suchas

beingpestanddiseaseresistant,droughtresistantandovercomeotherpossible

stresses.The improved varieties are known fortheirhigh yielding potential.

Productionusingimprovedseedvarietieshasbeenidentifiedasapreconditionfor

achievingfoodsecurity(Langyintuoetal.,2000;Bernardetal.,2010).



11

Thedevelopmentofmaizevarietiesthatarebetteradaptedtonewchangingclimatic

conditionsisvitalforfuturefoodproduction(Challinoretal.,2016).TheUnited

NationsOrganizationmentionsthatinthedevelopingcountriesonlytheaverageof

50%oftheareaofmaizeiscultivatedwithmodernvarieties,includinghybridsand

improvedOpen-PollinatedVarieties,whileindevelopedcountries,theuseofmodern

improvedvarietiesiscloseto100%(Challinoretal.,2016).

Figure:2.1Generalschemeofgeneticimprovementofseeds

Source:BlancaIsabelSánchezToledano(2017)

Improvedvarietiesperformedsignificantlybetterthanthetraditionalvarieties(TVs)

theyreplaced,leading to substantialproduction increases,higherincomes for

millions offarmers who adopted the technology,and lowerfood prices for

consumers.Byconvention,theproductsofscientificmaizebreedingprogrammes,

whetherOPVsorhybrids,arereferredtoasimproved,reflectingthefactthattheir

characteristics have systematically been altered in ways thatbring economic

benefitstothosewhogrowthem (Wood&Lenné,1997).
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2.2.Historyofmaizecrop

A maizecropwiththescientificname,Zeamays,wasdomesticatedincentral

MexicoandthenbroughttotheAfricancontinentwhereitquicklyspreadtoall

cornersofthecontinentinarelativelyshortperiodof500years.Moreover,inSouth

Africa,thisimportantcropwasfirstintroducedin1655andhassincebecomeoneof

themostimportantgraincrops(Sihlobo,2018).Thiscropisproducedinallpartsof

thecountry.AccordingthereportbyGrainSA (2017),anaverageof2.8million

hectaresofmaizeareplantedeveryyear.Thisaccountsforlargequantityofcorn

produceconsumedbycitizensinthecountryandpartoftheproduceprocessedto

finishedgoods.

According to Sihlobo (2018), South African maize production underwent

extraordinarychangesoverthepastcentury.In1904,SouthAfricaproduced328000

tonnesofmaize.By1935,theproductionofmaizeinthecountryhadgrownto1.68

milliontonnesandincreasedto 12.9 milliontonnesinthe2017/18production

season.Moreover,asaresultofimprovementsinmaizeseedsandincreasein

numberoffarmers,particularlysmallholderfarmers,themaizeyieldisexpectedto

increaseeachyearrelativetotheexponentiallyincreasingdemandofmaizeand

grainproductsastriggeredbytherapidlygrowingpopulation.

MaizecropinSouthAfricaisproducedmostlybysmallholderfarmerswiththe

primaryaim ofensuringfoodsecurityandgeneratingprofittoallowthem toprocure

theirdailyessentialsandsustaintheirseasonalproduction.Moreover,therearealso

commercialmaizefarmerswhoseproductionismainlyaimedatmakingprofitby

sellingtomanufacturesandexportingsurplusproduce.Maizefarmershavethe

freedom ofchoiceamonghundredsofavailableexistingvarieties,i.e.landrace

and/orimprovedvarieties.

GiventheexistingdifferentcultivarsofmaizeavailableinSouthAfrica,mostofthe

improved (inclusive ofhybrid and OPVs)maize in South Africa is grown by

commercialfarmers.However,thesemaizevarietieshavealsobeenintroducedto

South African smallholdersfarming mainlyforsubsistence.In theattemptsto

increasetheyieldofthisstaplecrop,andconsequentlyimprovefoodsecurity,the

SouthAfricangovernmenthasfundedseveralagriculturalprogrammesduringthe

lastdecade.Someoftheseprogrammeshaveintroducedimprovedmaize(both
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insectresistantandherbicidetolerant)tosmallholderfarmers(Jacobson&Myhr,

2013).

2.3.Maizeproductionoverview

Maizehasbeengrownunderawiderangeofagro-ecologiesandsocioeconomic

conditions.Thestatusofmaizeasastrategicfoodsecuritycroptookprominence,

especiallyfollowingthedevastatingdroughtsoftheearly1980sineasternand

southernAfrica(FAOSTAT,2007).ModernbreedingandselectionofmaizeinAfrica

havebeengoingonsinceasearlyasthefirstdecadeofthe1900sinvariouspartsof

theworld.Multiplemodelshavebeenusedinthepastdecadestodescribefarmers’

decisionmakingprocess,especiallyinlightoftheemergingagriculturalcultivars.It

isimperativetoexaminethevariablescommonlyincludedintheseedvarietalchoice

inordertoboosttheexistingbodyofknowledge.Variablesconsideredtobehaving

moreinfluenceonvarietalchoiceincludethesocioeconomiccharacteristicsand

institutionalfactors.

According to Sihlobo (2016),the South African maize industry comprises of

producersorfarmers,governmentalorganisationsandagribusinesses(i.e.trading

companies,co-operatives,financialinstitutions,etc.).However,the umbrella

producerorfarmerorganisationisGrainSouthAfrica(GrainSA).Themaizeindustry

isdivided into commercialand small-scaleagriculture.In2011,thenumberof

commercialmaizefarmerswasestimatedtobe8000andthenumberofdeveloping

agriculturalfarmersremainunknown(Tshilambuli,2011).Duetotheexponentially

growingpopulation,thenumberofmaizefarmersandareatoplantedmaizeare

expectedtoincreaseinthecomingyearstomeettheconsumers’demandformaize

produce.

TheSAregionwashometoatotalof187maizecultivars(38%oftheSSAtotal)that

comprised79hybrids,15OPVs,and93localcultivars.Nearly43%ofthecultivars

were hybrids,with OPVs and localcultivars comprising 8% and nearly 50%,

respectively.Theaveragemaizeareaunderhybridswasalittleover50%,withnearly

5% OPVs.Thus,thetotalmaizeareaundermoderncultivarswasabout55%,with

unnamedandunidentifiedcultivars(Localcultivars)occupyingabout39%andalittle

over6%,respectively.
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AccordingtoJames(2013),thepotentialimplicationsofintroducingGM cropsinto

smallholder agriculture are diverse, including economic, sociological and

environmentalconsequences.Dependingonspecificcircumstances,includingthe

typeofcrop,trait,andwhenrelevant,co-technology(suchasspecificherbicidesto

whichtheGM cropisresistant),GM cropscanbebeneficialtothefarmer,throughits

reductionsofyieldlossorincreasingyieldstability.Thisincludestheintroductionof

improvedmaizevarietiesandtheOPVs.BelowisafiguredepictingtheSouthAfrican

maizeproductionstatisticsandpredictionsuptotheproductionseasonof2024.

Figure2.2:SouthAfricanmaizeproduction,2000–2024

From thefigureabove,maizeproductionindifferentseasonsanddifferentmaize

cultivarsgrownshow thatfrom theyear2000,theproductionofwhitemaizeas

comparedtotheproductionofyellowmaizewashigheruntiltheproductionseason

of2015.In2015,theproductionofyellowmaizewhichismostcommonlyusedfor

theproductionofanimalfeedwasalmostequivalenttotheproductionoutputofthe

maizewhichisthecommonstaplefoodformanyAfricans.Thiscouldbedueto

changingclimatessincetheyaffectproduction.Moreover,theaboveproduction

graphshowstheincreasingproductionofyellowmaizefrom season2020to2024.

Thiscouldbeasaresultofanincreasednumberoflivestockfarmersintheefforts

ofensuringfoodsecurityinthecountryandlimitingimportsofsuchproduce.Itis



15

alsoagoodindicationofthegrowthoftheprocessingdivision,whichprocesses

yellowmaizeintoanimalfeedandhumanconsumableproductslikecornflakes.The

demandforsuchproductsexponentiallyincreaseswiththeincreasingpopulation

andtherowingoflivestockfarmingenterprisesinthecountry.

2.4.ImportanceofmaizeinSouthAfrica

SouthAfricaisknownforitsgoodqualitymaizeproduction.Thiscropisofthe

utmostimportancetoboththecommercialandsubsistenceorsmallholderfarming

communities.Thiscrophasmanycrucialuses.However,thetwomostimportant

usesofthiscropare:fortheproductionoffoodforhumanconsumptionandforthe

productionofanimalfeed(GrainSA,2017).Furthermore,maizeasacropandother

maizebasedproductsareconsumedbythemajorityofSouthAfricans.Abouta

rangeof67%to83%ofthepopulationconsumesmaizeinSouthAfrica.Onaverage,

anestimatedconsumptionofcookedmaizeperpersonrangesbetween476gto

690g(GrainSA,2017).

AccordingtoDoA(2002),maizeproductioniscarriedoutbyapplyingawiderangeof

farming systems in South Africa.The production ofmaize is dominated by

subsistent orientated small-scale, emerging and commercial farmers. The

productionofmaizeisgenerallycharacterisedbylowyieldsregardlessoffarm size

whichleadstolowreturnsforfarmers.

Itisevidentenoughthatmaizeisthemostimportantandwidelygrowncerealcrop

anditisthemajorpartofthedietforbothruralandurbancommunitiesinSouth

Africa(ARC,2002).AccordingtoOrtmann(2006),maizeservesasasourceof

incometoallthecommodityvaluechainagents,includingbutnotlimitedto,farmers’

household produce buyers,processors,exporters and transporters.Maize is

thereforeanimportantgraincropwhichisnecessaryforbothfoodsecurityand

incomegeneration.

Maizeplaysavitalroleinfoodsecurityformanypoorhouseholdsandisacritical

foodandcashcropwithapercapitaconsumptionofover100kgpermonth.Both

largeandsmall-scalecommercialfarmersproducemaize.Theproductionofmaize

isunstableduetodependenceonrainfallandotherclimaticconditionsforitsgrowth.

TrendsoflowerrainfallinthedrierareasofsouthernAfricasuggestthattheseareas
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arebecomingincreasinglyunsuitableformaizeproductioninSouthAfrica(DoA,

2005).

SouthAfrica’smaizeproductioniscrucial,particularlyinsmall-scalefarming,which

contributessignificantlytohouseholdfoodsecurity(Geyling,2019).Accordingto

VanZylJy,1998),themaizeindustryispivotalintheSouthAfricaneconomywith

regardtorevenuegenerationandemployment.Theshareoftheagriculturesectorin

employmentisestimatedat7%oftheSouthAfricanlabourworkforce(Kabirije,2015)

2.5.StatusoftheseedindustryinSouthAfrica

AccordingtoDAFF(2018),acompetitiveseedsectoriskeytoensuringtimely

availabilityofappropriateandhigh-qualityseedsataffordablepricestofarmersin

SouthAfrica.TheseedindustryinSouthAfricaiscomparativelyadvancedthanin

otherAfricancountriesandprimarilyservestheneedsofcommercialfarmers.The

SouthAfricanseedindustryhasevolvedforoveracenturyintoamaturesectorwith

some107seedcompaniesthataremembersoftheSouthAfricanNationalSeed

Organization(SANSOR).In2010,agronomiccropseedsincludingbutnotlimitedto,

Maize,Beansetc.,accountedforabout73%ofthetotalSouthAfricanindustrywhile

horticulturalcropsandforageandpasturecropseedsaccountedfor18.5%and7.5%,

respectively.

AccordingtoCho(2016),seedshaveauniqueattributeamongallagriculturalinputs,

whethercommercialorsubsistence.Theyareasourceoflifefortheirspeciesanda

meansofdeliveringtechnologytofarmers.Regardlessofthescaleofagriculture,

seed quality,particularly its genetic attributes,determines the levelofcrop

productivityinthepresenceofothercropproductioninputs(Seshatta,2013).More

importantly,quality seeds ofany preferred variety are a basis forimproved

agriculturalproductivity since they respond to farmers’needs forboth their

increasingproductivityandcropuses(Pelmer,2005).

ThepoorperformanceoftheAfricanseedindustryhasbeenamajorconcernto

policymakersovertheyears.TrippandRohrbach(2001)blamethefailureofthe

commercialseedsectortodeveloptheseedregulatoryframeworkthatfavours

parastatalenterprisesaswellasgovernmentanddonorprojectsthatprovideseedto
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farmersforfreeoratsubsidisedprices.RecenteffortsbyAfricangovernmentsto

deregulate the seed sectorhave witnessed the proliferation ofprivate seed

companies(Langyintuo,2004).EventhoughtheenvironmentinSouthAfricaisnot

always favourable forseed production,sufficientseed is produced forexport

purposes.During2016/2017,maize(whiteandyellow)hascommanded77.50%of

totalseedmarketvalue,followedbybarleyandsunflower.

Therearefourcompaniesdominatingownershipofmaizeseedvarieties,with68%

betweenthem.ThesecompaniesareMonsantoSA,PioneerHi-Bred,Pannarand

KleinKarooSeed.Thisisnotthesameastheirmarketshare,sincesomevarieties

haveagreatersharethanothers.Monsantoistakentobethelargestmaizeseed

companyinthecountrybysales(DAFF,2011).Thehighestvaluedseedcropis

maize(whiteandyellow)at77.50% ofthetotalmarketshareintheagronomic

industry.

2.6.MaizeproductiontrendsinSouthAfrica

AccordingtotheTrendAnalysisReport(2017),maizeisthemostimportantgrain

cropinSouthAfrica,servingasboththemajorfeedgrainandthestaplefoodofthe

majorityoftheSouthAfricanpopulation.About59% ofmaizeproducedinSouth

Africaiswhiteandtheremaining41%isyellowmaize(TrendAnalysisReport,2017).

Whitemaizeisprimarilyusedforhumanconsumption,whileyellowmaizeismostly

usedforanimalfeedproduction.Moreover,theratioofareasplantedis62%white

maizeto38%yellow maize.Anestimated7,5%oftheareaplantedwhitemaizeis

underirrigationand92,5%isdryland,whiletheestimationofyellowmaizeis14,0%

whichisunderirrigationand86,0%dryland.

AccordingtoDlamini(2020),thesizeoftheexpectedcommercialmaizecrophas

beensetat15,514milliontons,whichis0,48%or75600tonslessthantheprevious

forecastof15,589milliontons.Theareaestimateformaizeis2,611millionha,while

theexpectedyieldis5,94t/ha.Theestimatedmaizecropis38% biggerthanthe

2019 crop.The three main maize producing areas,namely;the Free State,

MpumalangaandNorthWestprovincesareexpectedtoproduce84% ofthe2020

crop.Moreover,theareaestimateforwhitemaizeis1,616millionhaandforyellow

maizetheareaestimateis994500ha.Theproductionforecastofwhitemaize

remainedunchangedat9,075milliontons,withanexpectedyieldof5,61t/ha.Inthe
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caseofyellowmaize,theproductionforecastis6,439milliontons,whichis1,16%or

75600tonslessthanthe6,514milliontonsofthepreviousforecast.Theyieldfor

yellowmaizeis6,47t/ha(NCEC,2020).

Accordingtothereportofstatisticspresentedinthetablebelow,theproductionof

maizeinSouthAfricahasbeenconsistentfrom 2013to2020,with2016/17being

thegreatestofproductionseasonswithanaverageyieldof6.37tonnesperhectare.

Thiswasthehighestinthese9seasonsofmaizeproduction.Thelowestreported

yieldperhectarewasreportedinproductionseasonof2014/15whichwas3.75

tonnes/ha.AccordingtoSihlobo(2020),SouthAfricabeganplantinggenetically-

engineeredmaizeseedsinthe2001/02season.Thisprocesswassupportedbyboth

theprivatesectorandgovernment,asawayofestablishingpublic-private-sector

partnershipsin modernising and growing the South African agriculturalsector.

Beforeitsintroduction,averagemaizeyieldswerearound2.4tonnesperhectare,but

hasnow increasedtoanaverageof5.9tonnesperhectare(2019/20production

season).

Table2.1:ProductiontrendformaizeinSouthAfricaforaperiodof9yearsfrom

2012to2020.(GSA,2020):Table:1Maizeproductiontrend

Season 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20

Plantings

(ha)

2781200 2688200 2652850 1946750 2628 600 2 318900 2 300500 2 610800

Production

(t)

11810600 14 250000 9955000 7775000 16744000 12510000 11257850 15 221520

Yield

(t/ha)

4,25 5,30 3,75 4,00 6,37 5,39 4,89 5,83

Source:GSA(2020)

Thefigurebelow showsthesignificantincreaseinmaizeyieldsinthisperiod.

However,theSubSaharanAfrica’smaizeyieldsremainedlowwithanaverageyield

below2.0tonnesperhectare(Nigatu&Hansen,2019).

Figure2.3:SouthAfrica’smaizeyields(tons/ha),1970/71to2019/20.
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Source:SouthAfricanGrainInformationServices

Note:TheshadedarearepresentstheyearswhereSouthAfricastartedgrowingGMO maize.By
2019/20season,approximately80%ofSouthAfrica’smaizeplantingsweregeneticallymodified.

TheBureauforFoodandAgriculturalPolicy(BFAP)projectsthatdomestichuman

consumptionofwhitemaizewillremainrelativelyconstantoverthelongterm and

anysignificantgrowthinwhitemaizeproductionwillhavetobeabsorbedbythe

exportmarket,oralternatively,substituteyellow maizeinthefeedmarketat38a

discountedprice.Projectedgrowthinwhitemaizeyields(to5,66ton/ha)anda

relativelystabledemandforwhitemaizeleadstothetotalareaallocatedtowhite

maizebeingprojectedtodeclineby27percentbetween2014and2023.South

Africaisstillexpectedtoremainanetexporterofwhitemaizeundernormalweather

conditionsuntil2023.

Regardingyellow maize,theincreaseddemandforanimalfeedwillbemetby

improvedaverageyieldsinyellowmaizeintheshortandmedium term,assuminga

constantarea.Inthelongerterm,yieldincreases(to6ton/ha)alonemightnotbe

enoughtoprovideforthegrowingdemandforfeedandanincreaseinyellowmaize

plantingswillbeneededtoensureanetexportpositionforyellowmaize.Therefore,

inthelongrun,theareawhereyellow maizeisplantedisexpectedtoexpand,

reachingalevelof1.2millionhectaresby2023(BFAP,2014a;BFAP,2015).

2.7.DistributionofmaizecropamongsttheprovincesinSouthAfrica

Thetwomainwhitemaize-growingprovincesinSouthAfrica,namely,theFreeState

andNorthWestprovinces,producedabout78%ofthewhitemaizeharvestin2017.

Also,FreeStateandMpumalangaproducedabout67%oftheyellowmaizeharvest.

ImprovedweatherconditionscausedbyaweakLaNiñaweathersystem,increased

rainfallinSouthAfricaandlowertemperatures,encouragedfarmerstoplantmore
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maizethanthepreviousseason.

MaizeisproducedthroughoutSouthAfrica,withtheFreeState,Mpumalangaand

NorthWestprovincesbeingthelargestproducers(GSA,2020a).Thefigurebelow

reflectstrendsandthedistributionofmaizeamongstprovincesinSouthAfricaover

thepast8yearsandalsoestimatesofthe9thyearbeingthe2020plantingseason.

AccordingtotheresultsreportedbyGrainSA(2020),areaswheremaizeisplanted

differfrom yeartoyear.However,therecordedaveragethroughoutthe9yearsis2.9

millionhectaresofplantedmaize.

TheFreeStatereportedthehighestmaizeplantedareawhichmakesup48%ofthe

totalareaplantedinSouthAfricaintheproductionseasonof2018/19followedby

NorthWestwith21% andMpumalangawith20.9%.Thelowestmaizeproducing

provinceisWesternCapewithanaverageof3.65hectaresplantedofmaize.

Figure2.4:AreawhereMaizeisPlantedperProvince

Source:

Grain SA

(2020).
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Source:GrainSAFigure2.5:Showsmaizeproductioncontributionperprovince

TheabovefigureillustratesthedataonmaizeproductionperprovinceinSouth

Africa.WesternCapeandEasterCapereportedthelowestproductionstatisticswith

1 % contribution from each whereas Free State reported the highestmaize

productionwhichaccountedfor40%ofmaizeproductionintheproductionseason

of2018/19followedbyMpumalangawhichaccountedfor25%.

2.8.Demandandsupplyofmaize

ThevastmajorityofmaizeproducedinSouthAfricaisconsumedlocally.Asaresult,

thedomesticmarketisofhighimportancetotheindustry.AccordingtoTripp(2000),

itisevidentthatsmallholderfarmers’desireforimprovedmaizeseedsisrelatively

weakdespiteeffortsbyresearchinstitutionstodevelopvariousmaizevarieties

whichhaverobusttraitsofproductivity,droughtanddiseasetolerance.Lowdemand

levelsofimprovedseedshavebeenconstraintstofarm inputssuppliersasthey

strivetodistributeimprovedvarieties.

AccordingtotheresultsofastudyconductedbyTsedeke(2017),32% ofallthe

cultivarswerehybrids,23% wereimprovedOpen-PollinatedVarieties(OPVs),and

46%werelocalvarieties(alsoknownaslandrace).Thehighestdemandistherefore

onlocaltraditionalvarietieswhichareusuallyreferredtoaslandracevarieties.Ithas

beenreportedbypreviousstudiesthatmostfarmerslacktheknowledgeregarding

positivetraitsofimprovedseedsvarieties.Hence,theysticktotraditionalvarieties,

whichtheyseeminglypreferalthoughsuchseedsarenoteconomicallyefficient.

Nonetheless,suchtraditionalvarietieshaveprominentaromaticandpalatability

characteristicsthatarepreferredbyamajorityofsmallholderfarmersinmost

villages(RLDC,2009).

AccordingtoDhlamini(2020),thetotalsupplyofwhitemaizeisprojectedat9376

883tonsforthe2020/21marketingseason.Thisincludesanopeningstocklevel(at

1May2020)of473964tonsandlocalcommercialdeliveriesof8896160tons.No

wholewhitemaizeimportsareestimatedforthenewseason,onlyearlydeliveriesof

negative1241tonsandasurplusof8000tonsareprojected.Totaldemand

(domesticplusexports)forwhitemaizeisprojectedat7984500tons.Thetotal

domesticdemandisprojectedat6814500tons.Thisincludes4950000tons
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processed forhuman consumption,1 810 000 tonsprocessed foranimaland

industrialconsumption,10 500 tons forgristing,20 000 tons withdrawn by

producers,20000tonsreleasedtoend-consumersandabalancingfigureof4000

tons(netreceiptsandnetdispatches).Aprojectedexportquantityof270000tons

ofprocessedproductsand900000tonsofwhitewholemaizeisestimatedfor

exportsforthe2020/21marketingseason.Theprojectedclosingstocklevelat30

April2021isestimatedtobe1392383tons.Thereisanaverageprocessedquantity

of564208tonspermonth,whichrepresentsavailablestocklevelsfor2.5monthsor

75days(NAMC,2020).

Thetotalsupplyofyellow maizeisprojectedat6574096tonsforthe2020/21

marketingseason.Thisincludesanopeningstock(at1May2020)of526637tons

andlocalcommercialdeliveriesof6038950tons.Noyellow maizeimportsare

estimatedforthenew season,onlyearlydeliveriesofnegative11491tonsanda

surplusof20000tons.Thetotaldemand(domesticplusexports)foryellowmaizeis

projectedat5956500tons.Thetotaldomesticdemandisprojectedat4576500

tons.Thisincludes585000tonsprocessedforhumanconsumption,3800000tons

processedforanimalandindustrialconsumption,8500tonsforgristing,55000

tonswithdrawn byproducers,120 000 tonsreleased to end-consumersand a

balancingfigureof8500tons(netreceiptsandnetdispatches).Aprojectedexport

quantityof130000tonsofprocessedproductsand1250000tonsofyellowwhole

maizeisestimatedforexportsforthe2020/21marketingseason.Theprojected

closingstocklevelat30April2021isestimatedat617596tons.Atanaverage

processedquantityof366083tonspermonth,whichrepresentsavailablestock

levelsfor1.7monthsor51days(NAMC,2020).

2.9.MaizevarietiesgrownbyfarmersinSouthAfrica

Sincethestartofmodernplantbreeding(cross-breeding,F1-hybridbreeding,invitro

breeding,genetechnology,smartbreeding,andgenomics),breedingeffortsfocuson

thedevelopmentofafew economicallyimportantplantspecieslikemaize.The

intensivespreadandwideuseofimproved,modernvarietieshasledtoagenetic

bottleneck,resultinginthelossofcrop,varietyandallelediversity(Peroniet.al.,

2007).Forexample,75% ofthegeneticdiversityoffarmers’cropshasbeenlost

sincethe1900sinfavourofgeneticallyuniform,high-yieldingvarieties,andonly
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150–200outofthe300,000knownedibleplantspeciesareusedbyhumans(FAO,

2014).However,high-yielding crop varietiesmaycausecrop failureundersub-

optimalcultivationconditionsonmarginallocationsandthusincreasehungerand

downgradesovereignfoodproductionincountriesoftheglobalsouth(Salgotra,

2015).

Small-scalefarmersinmanydevelopingcountriesstillpreferlocallandracevarieties

because theyfillsocialand culturalniches thatmodern varieties are lacking

(Zimmerer,2014).Cookingcharacteristicsareaclassicexampleofthesecultural

services.Theroleoftraditionalfarmingpractices,includingtraditionalvarietieslike

landracesasprovidersforculturalservices,isbecomingincreasinglyrecognised

globally.Therefore,itisconcludedthattheuseoflandracesisapotentialwayto

achievesocial-ecologicalresilience.

AccordingtoMasonetal.(2013),thewidespreaddiffusionofmaizeimproved

modernvarietiesatteststothesuccessofthemanyorganisationsthatareengaged

incropimprovementandtechnologydelivery,includingnationalmaizebreeding

programmes,governmentagriculturalextensionservices,andpublicandprivate

seedcompanies.However,thereisareasontobeencouragedbythefactthathalfof

thedevelopingworld’snontemperatemaizeareaisdevotedtomodernvarieties,

concernscanjustifiablyberaisedbythefactthattheotherhalfisstillreservedfor

localvarieties(alsoknownaslandraces)thathavenotbenefitedfrom formalplant

breedingefforts.Moreover,itcanbesaidthatsmallholderfarmersuseimproved

maizevarietiesforspecifictraitssuchashighyieldanddroughttolerance.However,

themajorityofsmallholderfarmerscontinuetoexhibitahighdemandforlandrace

varietiesbecauseoftheirtaste,smellandmanyotherassortmentsoftraitsthat

comewiththesevarieties.

Production ofmaizein Sub Saharan Africa (SSA)isdominated bysmall-scale

farmerswhohavelandrightsrangingfrom 0.5to3.0ha(Byerlee&Heisey,1997).

AlthoughimprovedvarietieshavebeendevelopedinmostofthecountriesinSSA,

includingSouthAfrica,themajorityofsmallholderfarmersstillrelyontraditional

(landrace),Open-PollinatedVarieties(OPVs)fortheirplantings(Aquinoetal.,2001;

FAO&CIMMYT,1997).SouthAfrica’ssmallholdermaizefarmersarecharacterised

bylow maizeproductivity,despitetheavailabilityofmanymaizevarietiesonthe
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market(Shiferaw etal.,2011).Furthermore,smallholderfarmersperceive little

advantages in such improvementbecause improved varieties seeds are not

designedfortheirneeds(Reevesetal.,2014).AccordingtoBanzigerandCooper

(2001),breeders have often been accused offailing to considerthe special

preferencesoffarmers,especiallythesmallholderfarmers.

ThisstudyconductedbyTsedekeAbate(2017)revealedthatnearly500maize

cultivarsweregrownin13Africancountries,SouthAfricaincluded.Inthe2013/2014

maincropseason,69%ofthecultivarswereplantedandeachoccupied<1%ofthe

totalmaizearea;onlytwocultivarsoccupied>40%andfouroccupied>30%ofthe

area.Approximately32%ofallthecultivarswerehybrids,23%wereimprovedOpen-

PollinatedVarieties(OPVs),and46%werelocalvarieties(alsoknownaslandrace).

EasternAfrica(EA)andSouthernAfrica(SA)accountedforabout43% and38%,

respectively,ofallthecultivarsreported,whereasWestAfrica’s(WA)sharewas19%.

Theaverageareaplantedtomoderncultivarsinthesurveyedareaswasestimatedat

57% withEA,SA,andWAestimatesof82%,55%,and36%,respectively(Tsedeke,

2017)

AccordingtoMasonetal.(2013),sincetheintroductionofimprovedvarietiesinto

Africainthesixteenthcentury,maizehasbeengrownunderawiderangeofagro-

ecologiesandsocioeconomicconditions.Thestatusofmaizeasastrategicfood

securitycroptookprominence,especiallyfollowingthedevastatingdroughtsofthe

early1980sinEasternandSouthernAfrica.Modernbreedingandselectionofmaize

inAfricahavebeengoingonsinceasearlyasthefirstdecadeof1900s,but

significantimprovedcultivardevelopmenteffortsstartedinthe1950s.

Differentclassesofmaizecultivars/Varietiesgrownduringthe2013/2014main

cropseasoninSouthAfrica

Table2.2:Maizecultivarsstatistics

Country Hybrid/Improved

Varieties

Open

Pollinated

Varieties

Landrace/Traditional Total

SouthAfrica 79 15 93 187

Source:GSA,2015
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AccordingtoSibiya(2013),farmersprefergrowingthelocallandracemainlyforits

taste,recycledseed,earlymaturity,tolerancetoacidsoils,droughttolerance,and

satisfactoryyieldsevenduringbadseasons.Thisisinagreementwiththefindings

byMagorokosho(2006)onlandracescollectedfrom Malawi,ZambiaandZimbabwe,

wherefarmerskeptlandracesbecauseofthetaste,tolerancetomostabioticand

bioticstresses,earlymaturityandyieldstability.Thefewfarmerswhogrewhybrids

preferredthem mainlyforyield,diseaseresistance,whitemealie-meal,andshelling

andgrindingqualities.Mostofthesefarmersgrewthehybridsforsaleandpreferred

them becausetheywerealso prolific,giving two to threecobsperplant.The

improvedOPVswerepreferredmainlyfortheseedthatcouldberecycled,yieldsthat

werehigherthanthoseofthelocalvarietyandtheirresistancetothemainbiotic

stresses.

Thecostofseed wasthemostimportantfactorconsidered byfarmerswhen

choosingavariety,withmostfarmersdesiringvarietieswithseedthatcouldbe

recycled.Althoughthefarmerspreferredgrowingtheirlocalvarietyforthetaste,they

stillpreferredhighyieldandrankeditfirst.Tastewasrankedsecond,althoughitwas

amongstthetopperceivedadvantagesofthelocalvariety.Earlymaturityandlow

costofinputswerealsoimportantcharacteristicsandwererankedfirstandsecond.

Pests/diseasesanddroughtweresecondtohighyield.Alltheseattributesledtothe

changingtrendsofmaizeproductionamongsmallholderfarmingcommunitiesand

commercialfarmers(Sibiya,2013).

2.10.Seedqualityofmaizevarieties
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AccordingtoareportbytheSASeedSectorAnalysisTrend(2020),theSouthAfrican

seedmarketissegmentedbythetypesofseeds,namely,theConventionalseeds,

Hybridseedsandgeneticallymodifiedseedsandcroptype.Maizeisthecountry’s

mostimportantcropfollowedbywheat.Theconsumptionofmaizeandmaize

productscontinuestoincreasealongwiththeincreasingpopulation.Thisincrease

necessitatestheincreaseinproductivity.Moreover,thisvalidatesthattheseed

industryinSouthAfricaisquitematureandservesthecommercialfarmerswithover

100seedcompanieswhoarepartoftheSANSOR,whichregulatesseedcertification

inSouthAfrica.Increasingexportfrom thecountryisanotherfactorthatisdriving

thegrowthoftheseedmarket.

Seedqualityisthepossessionofseedwithrequiredgeneticandphysicalpuritythat

isaccompaniedbyphysiologicalsoundnessandhealthstatus.Seedqualitycanbe

characterisedbyphysical,geneticpurity,physiologicalandseedhealth.Therefore,a

good qualityseed should havehigh geneticpurity,high pureseed percentage

(physicalpurity),highgerminationandvigour.Highseedqualityisnecessaryto

establish crops,therefore,cultivated seed should have vigour and related

physiologicalcharacters(Farshadfaretal.,2012).AccordingtoSabetha(2014),

maizeseedqualityduringstoragecandeclinetoalevelthatmaymaketheseed

unacceptableforplantingpurposes.

AccordingtoHamptonandHill(2002),seedqualitycanbedescribedasastandard

ofgreatnessinspecificcharactersortraitsonwhichtheperformanceofseeds

growndepend.Itisthusmoreconcernedwiththebehaviourandrateofgrowthasan

endproductofplantgrowth,asabiologicalentityinitself,andasadeterminantof

futureplantgrowth(Amarjit,1995).Moreover,accordingtoHamptonandHill(2002),

goodqualityseedsaredistinguishedbasedongeneticand/orphysicalpurity,health,

andhighgerminationrate.Thesizeandweightofseedsareimportantforplant

vitalityandyielduponplanting.

Seedgerminationrateisanotherimportantattributeofseedquality.However,for

fieldpractice,theseedemergencerateismoreimportant(Alm etal.,1993).Ithas

beenindicatedthatminordeteriorationintheseedgerminationratecanaffectthe

germinationvitalityandtherateofemergence.Theresponsesofallotherinputs

dependtoalargeextentuponthequalityofseedsused(Jaffeeetal.,1994).Some
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ofthedirectbenefitsofqualityseedstofarmersincludeenhancedproductivityand

higherharvestindex.Thisistheweightofaharvestedproductasapercentageof

thetotalplantweightofacrop.Qualityseedalsoreducesrisksfrom pestsandother

bioticfactors;italsoprovideshigherprofits(Cromwell,1996).

2.11.Accessibilityandaffordabilityofseedsbysmallholderfarmers

AccordingtoOpoku(2019),lessthan10percentoftheworld’ssmallholderfarmers

haveaccesstotheimprovedqualityseedsthatcanhalthungerandtoleratethe

impactofclimatechange.The2019ReportbytheAccessSeedFoundationrevealed

thatonly47millionoftheworld’s500millionsmallholderfarmerswereableto

acquireimprovedseedsfrom theworld’sbiggestglobalseedcompaniesin2017.

ThisisaffirmedbyTsekede(2017)whostatesthatinthe2016/17production

season,46% oftheplantedareawasplantedwithlocalvarieties(landrace).This

indicatesthatamajorityofthesmallholdermaizefarmersstillchoosetogrow

traditionalvarietiesastheyarelocallyavailableandaccessibletothem.

Improvedseedsaredividedintoopenpollinatedandorhybrid.Openpollinatedseeds

areproducedfrom naturalrandom pollination.Inmostcases,smallholderfarmers

savethebestoftheseseedsfrom theirharvestsotheycanusethem from yearto

yearwithoutbuyingseedseachseason.Hybridseedsresultfrom cross-breeding

twoparentplantsthathavedesirabletraits,andtheresultingplantsrealizetheir

potentialinthefirstseason,butlosetheireffectivenessinsubsequentgenerations,a

situationthatforcesfarmerstobuynewseedseachyear(Mutanyagwa,2017).Low

availabilityofimproved maize seeds has been a majorconstraintthatlimits

smallholderfarmers’maize production (Bettetal.,2006).Low availability of

improvedseedstofarmersmaybeoccasionedbylocalimpedimentssuchaspoorly

developedandinefficientdistributionnetworks,longdistancesbetweendistribution

outletsandendusers.Allthesemakeitcostlyforfarmerstoobtainthedesired

seeds and results in them resorting to the available landrace seeds.Limited

availabilityofgoodqualityseedisakeyconstraintrepeatedlyidentifiedbyfarmersin

ruralareasinmanycountries(ASFG,2011).

Anumberofinitiativesthathaveaddressedthisproblem throughsustainablelocal

seedproductionhaveresultedinimprovedaccessofappropriate,affordableand

timelyseeds(ASFG,2011).Farmerseverywhereneedeasyaccesstohigh-quality
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seedofwell-adaptedproductivecropstoallowthem toproducegoodqualitycrops.

Ongoingeffortstoencouragetheprivatesectortoplayaroleinensuringefficient

productionanddistributionofseedindevelopingcountrieshasledtoincreasedyield

(FAO,2009).

2.12.Socialandeconomicimportanceofmaize

MaizeisthemainstaplefoodformanycitizensinSouthAfricaandmanyotherparts

oftheworld.Itisalsoawayofgeneratingincomeasfarmersconsumeaportionof

theirproduceandsellthesurplus.Thiscropiscultivatedinalmostallcountriesin

theworld.AccordingtoOlivieraet.al(2014),maizehasnutritionalbenefitsbecauseit

isrichincarbohydrates,mainlyintheform ofstarch.Thiscropalsohasproteins,

lipids,vitaminsandminerals.Thesenutrientsareessentialinadiet.Themaize

industryistheimportantearnerofforeignexchangeforthecountrythroughexports

ofmaizeandmaizeproducts.SouthAfricaexportsmaizemainlytoJapan,Iran,

KenyaandVenezuela.OtherimportantmarketsareZimbabwe,ZambiaandMalaysia.

MaizeproductsaremainlyimportedtoMozambique,AngolaandZambia.

AgricultureremainsanimportanteconomicsectorintheSub-SaharanAfricaregion

(Goeddeetal.,2019).Withinthesector,maizeisoneofthecommoditiesthat

contributetotheGDP ofthecountry.AccordingtoareportbyPaul(2020),the

contributionoftheagriculturalsectortowardstheGDPincreasedbya27.8%quarter

onquarterduetothehigherproductionofanimalproducts,horticultureandfield

crops.Thisisduetoagreatperformanceofthesectorwiththeleadingindustry

beingthemaizeindustry.Theareawheremaizewasplantedincreasedandallowed

farmerstoplant7% morehectares,withtheareawheremaizewasplantedbeing

13%higheryearonyearat2.61millionhectares.Thisledtoanexpectationofthe

totalmaizeharvesthoveringaround15.51milliontonswhichis37.6%higherrelative

tothe2019productionseason,accordingtotheCropEstimateCommittee(CEC)

June2020 estimates.Furthermore,strongexportdemandboostedmaizerevenues

inthefirstquarterof2020withatotalof512 800tonswhichis86%higheryearon

year(Paul,2020)

Internationaltradeaccountsforonly13percentofworldmaizeproduction,maize

representsalmost40percentofallcerealtrade.Globaltradeinmaizehasincreased
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significantlyoverthepasttwodecades,from 71milliontonnesin1995toaround

127milliontonnesin2014,withthefastestexpansiontakingplaceinmorerecent

years.Maizeexportsaredrivenbyahandfulofcountriesthathavethedomestic

weatherconditionstoproducesurpluses(BFAP,2015).SouthAfrica,beingoneof

thetopmaizeproducersandoneoftheleadingexportersofmaize,haspositively

contributedtotheforeignexchangeearningsandultimatelyimpactedtheeconomy

positively.Japan,MexicoandEuropeweretheleadingimportmarketsduringthe

2013/14season,eachimporting15.5,14.4and11.5milliontons,respectively.The

figurebelow illustratesUSDAforecastsontheexpectedgrowthinmaizeimports

overthecomingdecadeandhowChineseandMexicanimportsareexpectedgrowin

thecomingdecades(ERS,2015b).

Source:ERS,2015b

Figure2.6:Forecastedmaizeimports,2000/00–2023/24(Millionmetricton)

2.13.ConsumptionofmaizeinSouthAfrica

SouthAfricautilisesmaizepredominantlyinthemanufacturingofanimalfeed(39.8

percent)andfood(37.4percent)products.Exportsaccountfor17.9percentof

consumption,withtheremaining4.8percentbeingusedintheproductionofstarch

andglucose.Theremainderofstockisusedtoproducethefollowingproducts:

starch,glucoseanddextrose(3.9%);high-fructosecornsyrup(3.6percent);food

and cerealproducts (2%);and alcoholforbeverages and manufacturing (1%)

(BFAP,2015).

AccordingtotheBFAPreport(2015),themaintrendinternationallyistoemployever

greatersharesofmaizeproductioninthemanufacturingofanimalfeed.Feed

demand accounted for60 percentofoverallmaizeconsumption in 2013/14.

Projections made by the InternationalGrains Council(IGC)indicate thatfeed

demandwillbethemaindriverbehindmaizeconsumptiongrowthinthemedium

term,addingafurther60milliontons(or11percent)between2013/14and2019/20

(IGC,2014).Projected gains are linked to income growth,rising populations,

urbanisation and shifting dietarypreferences (IGC,2014).This same trend is

observedinSouthAfrica,withmostfuturemaizeconsumptiongainsoccurring
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withintheanimalfeedsector.

Figure:2.7:Distributionofmaizeamongdifferentsectors

SouthAfrica,withitspotentialofoptimalmaizeproductionanditscapabilityto

exportsurplus,hasbeenassessedandnewideasarosefrom analysis.Accordingto

areportonmaizevalueadditionbyBFAP(2015),therecouldbeamuchgreater

potentialforvalueadditionofthecurrentexportmaizesurplusbyexpandingthe

processingandmanufacturingunitsforfood,animalfeed,ethanolandglucose

fructoseproduction.Belowisafiguredepictingtheprojectedconsumptionofmaize

in

South

Africa.

Source:BFAP(2015)

Figure2.8:SouthAfricanmaizeconsumptionpotentials,2013/14–2023/24(Million
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metrictonnes)

2.14.Maizeasasourceofemployment

AccordingtoareportbytheWorldBank(2021),anemployeeisdefinedasaperson

ofaworkingagewhoisengagedinanactivitytoproducegoods,provideservicefor

payorprofit,whetheratworkduringthereferenceperiodornotatworkdueto

temporaryabsencefrom ajob orto working timearrangements.According to

SaifaddinGalal(2020),in2018theemploymentrateinagricultureamountedto850

000.Thiswasanincreaseof11.73% comparedto2013.Theagriculturalsector

consists of activities in agriculture,hunting,forestry and fishing.Moreover,

employmentintheagriculturalsectorofSouthAfricawasreportedtobe4.989%of

thetotalemploymentratein2020,accordingtotheWorldBank(2021).

Figure2.9:Historicagriculturalsectoremploymentdata

Source:WorldBank(2021)

Maizeisproducedbyapproximately9 000commercialfarmersandthousandsof

smallscalefarmersinthecountry.Thesefarmersprovidedirectemploymentforan

estimated workforce ofmore than 128 000.Moreover,work opportunities are

providedinvariousindustriesrelyingonmaizeasarawmaterialfortheirproduction.

Theseindustriesinclude,butarenotlimitedto,maizemilling,stock-feed,wetmilling,

poultry and dairy industries,which are directly dependenton maize fortheir

productionsurvivalandemploythousandsofworkers(NDA,2017).
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CHAPTERTHREE

METHODOLOGYANDANALYTICALPROCEDURES

3.1.Studyarea

ThestudywasconductedatMogalakwenaLocalMunicipalitywhichisacategoryB

municipalitysituatedinthewesternquadrantoftheLimpopoProvince,withinthe

westerndistrictofWaterberg.Theareais6156km2.Theareaconstitutesatotal

populationof307,682.Inthetotalpopulation,96.1%isAfrican,0.1%,Coloured,0.5%

Indianand3.0%isWhite(Census,2011).Thetemperatureandrainfallareimportant

climatologicalparameters in sustaining the physicalenvironmentand play a

significantroleindeterminingthebioticenvironmentofaspecificarea.

TheareafallswithinthesummerrainfallregionofLimpopo,withtherainyseason

lastingfrom NovembertoMarch.Averagerainfallis600-650mm.Therainfallperiod

occursfrom NovembertoFebruary.ThehighestrainfalloccursinJanuaryand

December.Summerdaysarehotwithtemperaturesvaryingbetween28°-34°Cin

OctobertoMarch.

Themunicipality’sfarming system isdominated bysmallholderfarmersandis

characterisedbyalowuseofproductiontechnologyandsmallportionsoflandfor

farming per farmer.A majority of the farmers practice their farming on

approximately 1.5 ha on average perfarmer,which is sometimes less and



33

sometimesmoreasthismunicipalityisdominatedbymanyvillageswherealmost

eachhouseholdisallocatedsmallportionsoflandforfarmingpurposes.Figure2

belowistheWaterbergDistrictMap.

Source:GPSmaps

Figure3.1:LimpopoProvinceMap

3.2Studydesignanddatatype

Thestudyemployedthecross-sectionalsurveyapproachwithaspecialfocuson

smallholdermaizefarmersfrom MogalakwenaMunicipality.Thestudymadeuseof

astructuredquestionnairetocapturedetailedknowledgeonthesocioeconomic

characteristicsandmaizevarietygrownbysmallholderfarmersinMogalakwena.

3.3Samplingprocedureandsamplesize

A random sampling method was employed to selectthe respondents from a

populationofsmallholdermaizefarmersinMogalakwenamunicipality.Datawas

collectedfrom 5villagesundertheumbrellaofMogalakwenaMunicipalitywhich

were purposively selected. The selected villages are:Lesodi,Mamatlakala,

Makekeng,MarulanengandMapela.AllthevillagesweredominatedbyAfricanswho

speakSepedi.AccordingtotheDepartmentofAgricultureandRuralDevelopment

MogalakwenaLocalMunicipality,thetotalnumberofsmallholdermaizefarmersis

Mogalakwena

Municipality
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713,outofwhich83,28,48,15and32participantswererandomlyselectedfrom the

villages,makingupatotalof206.Thistotalnumberisthe29%ofthetotalnumber

ofmaizefarmersin theMogalakwena Municipality,according to thestatistics

provided bythe DepartmentofAgriculture and RuralDevelopment.Structured

questionnaires were administered to respondents.One-on-one interviews and

observationofrealitywerealsoappliedinthecollectionofdata.From thedatathat

wascollected,informationonmaizevarietygrownbytherespondentswasusedto

stratifytherespondentsintothreemutuallyexclusivestrataasfollows:

StrataA: Improvedmaizeusers

StrataB: Landracemaizeusers

StrataC: Combinationofthetwo

ThedatawasorganisedandcodedforanalysisusingtheStatisticalPackagefor

SocialScience(SPSS)computerprogramme.Datacollectedincludedinformationon

socio-economic factors such as gender,source ofincome,type ofeducation,

householdsize,awarenessofdifferentmaizevarietiesandotherinstitutionalfactors

thatmayhaveaninfluenceonthefarmer’schoiceofamaizevariety.

3.4AnalyticalTechniques

3.4.1.Descriptivestatistics

Toolssuchastables,frequencyandfrequencypercentageswereusedtocategorise

respondentsusingdemographic,socioeconomicandinstitutionalvariables.

3.4.2.MultinomialLogit

Inordertodeterminefactorsthatinfluencefarmers’choiceofthemostpreferred

maizeseed variety,thestudyemployed theMultinomialLogitconsidering that

smallholdermaizefarmerscandecidetoonlyusethelandracevariety,onlythe

ImprovedMaizeVarietiesoracombinationofthesetwoseedvarietiesontheirfarm

plots.A Multinomialchoice modelis appropriate foridentifying the factors

influencingfarm households’varietalchoice.

InMultinomialLogit(MNL),thechoiceprobabilityofKalternativeforeachfarm

householdiscomputedasfollows:
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P( )=

Empirically,themodelcanbeexpressedasfollows:

= + +

WherethedependentvariableYiisthechoiceofthealternatives(localonly,IMVonly

andbothlocalandIMV).X1……………X12representstheindependentvariables,β’are

parameterstobeestimatedandɛiisanerrorterm accountingforunobserved

characteristicsandmeasurementerrors.

Table3.1:Tabledescribingvariables

Yi Farmer’schoiceofmaizevariety 0iflandrace
1ifimproved
varieties
2ifcombinationof
landraceand
improvedvarieties.

Categorical

X1 Genderofrespondent 1iffemaleand0if
male.

Dummy

X2 Ageofrespondent Ageofthe
respondentinnumber
ofyears.

Years

X3 Householdsize Numberofmembers
ofthehousehold
dependentonthe
householdhead.

Continuous

X4 Occupation 1ifemployed,0
otherwise.

Dummy

X5 Farm size Sizeoflandunder
cultivation

Continuous

X6 Maritalstatus Categorical

X7 Educationalqualification 1ifthefarmershave
formaleducation,0if
otherwise.

Dummy

X8 Farmer’sexperience Thenumberofyears
respondentshave
beenfarming

Continuous

X9 Sourceofincome 0Salary/Wage
1Socialgrant
2Businessorother

Categorical

X11 Awarenessofthetypesof
availablemaizeseeds

1ifyes.0,if
otherwise

Dummy
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X12 Extensioncontact 1ifthefarmerhas
extensionservice,0
otherwise.

Dummy

X13 MembershipofassociationorNGO 1ifthefarmer
belongstoany
association,0if
otherwise.

Dummy

CHAPTERFOUR

RESULTSANDDISCUSSIONS

4.Introduction

Thischapterpresentsthefindingsofthisstudy.Theresultsaresummarisedfrom

thedescriptivestatisticalanalysisusingtheStatisticalPackageforSocialSciences

(SPSS).Thediscussionsstartwiththedescriptivestatisticsofthesocioeconomic

characteristicsofthesurveyedrespondentsaimingtoaddresstheobjective,‘to

describe and analyse the socio-economic characteristics ofsmall-scale maize

farmersintheMogalakwenalocalmunicipality’.Demographiccharacteristicsofthe

respondents considered include,butare notlimited to,age,gender,levelof

education,householdsizeandhead,farmingexperienceandtheknowledgeofmaize

varieties.

4.1. Socio-economiccharacteristicsandDescriptivestatistics

4.1.1.Ageofrespondents

AccordingtofindingsofthestudyconductedbyMutanyagwa(2017),theageofthe

farmerpositivelyinfluencesthefarmer’sdecision to choosecertified improved

maizeseedvarieties.Ageisahumancapitalvariablethatreflectstheabilityofthe

respondentasamanagerofthefarm.Olderfarmersareexpectedtobemore

experiencedinfarmingandthereforemakebetterfarmingdecisions,includingthe

useofgoodqualityseed.However,youngerfarmersmaybemoreinnovativeand

lessriskaversewhichcanmakethem tobemorelikelytousetheimprovedvarieties.

Results generated from collected data revealed thatthe average age ofthe

respondentsis54years.Thisindicatesthatmostoftherespondentsareinthe

moderatelyeconomicactivestage.Accordingtofindingsofthestudyconductedby
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Mutanyagwa(2017),theageofthefarmerpositivelyinfluencesthefarmer’sdecision

tochoosecertifiedimprovedmaizeseedvarieties.Ageisahumancapitalvariable

thatreflectstheabilityoftherespondentasamanagerofthefarm.Olderfarmers

areexpectedtobemoreexperiencedinfarmingandthereforemakebetterfarming

decisions,includingtheuseofgoodqualityseed.However,youngerfarmersmaybe

moreinnovativeandlessriskaversewhichcanmakethem tobemorelikelytouse

theimprovedvarieties.

Thus,theystillqualifytoworkintheformalandnon-formalsectorandgenerate

income.Thisincomecanhelpinsubsidisingtheprocurementofimprovedmaize

varietyseed in orderto realise greaterproduce as theyare characterised by

increasedoutputlevel.Moreover,thisalsoreflectsthemigrationofyoungpeople

andtheirnon-participationintheagriculturalactivities.Moreover,futureperformance

ofthemaizeandtheagriculturalindustryisdoomedtocollapseduetothelow

participationoftheyouthwhentheoldgenerationfadesaway.Thismayworsenthe

situationofincreasedfoodinsecurity,unemploymentandincreasedpovertylevelsin

thefaceofincreasingpopulationandlimitedfixedlandandwaterresourcesand

landsize(Diko,2020).

4.1.2.Householdsize

Theaveragenumberofmemberslivinginthesamehouseholdwiththerespondent

was4.75.Thesmallesthouseholdsizewas1withthehighesthouseholdsizeof13

dependentsinahousehold.Thenumberofmembersinahouseholdtendsto

increase the levelofusing improved maize seed varieties as there is greater

availabilityoflabourforce.AccordingtoMutanyagwa(2017),foreachadditional

familymemberinthehousehold,thereisanincreaseof5%whoaremorelikelyto

useimprovedmaizeseedvarieties,holdingothervariablesconstant.Thissuggests

thatalargefamilysizeprovidesmorelabourforfarm operationandanincreased

incentivetoproducemorefarm outputwhileatthesametime,cuttingthecostof

hiringlabourfrom outside.Householdsizewasusedasaproxyforlabouravailability

inthefamilyanditmayinfluenceincomeearningsaswellasexpenditure.AsConteh

etal.(2015)pointed out,farming in mostruralareasofdeveloping countries

depends on human labour,hence household size influences diversification in

farmingactivitiesasmultipleactivitieswithinthehouseholdrequiremorelabour.
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4.1.3.Education

Themeanyearsofschoolinginthestudyareais8.77yearswith64% offormal

education,25% ofprimaryeducation,50.8% ofsecondaryeducationand24.2% of

tertiaryeducation.Highlevelsofliteracyareagoodindicationofhumancapital.

Thus,farmersinthestudyareahavethecapacitytograspinformationregarding

maizefarmingthroughextensionofficers,byreading,attendingtrainingsandany

otherform ofspecialisedlearningprogrammethatcanbeorganised.Accordingto

Mutanyagwa(2017),educationisafactorindecision-makingamongfarmers.The

more years a famerinvests in education,the greaterthe probabilityofusing

improvedmaizeseedvarieties.

Table4.1:Summarystatisticsofcontinuoussocioeconomicvariables

DescriptiveStatistics

N Minimum Maximu

m

Mean Std.

Deviation

Ageofrespondent 200 20 81 53.89 14.109

Numberofpeoplein

household

200 1 13 4.75 2.171

Numberofyearsof

formaleducation

130 2 16 8.77 4.072

Source:Surveydata

4.1.4.EmploymentStatus

Itwasnotedthatthereisahighunemploymentrateof70.4%.Furthermore,67.5%of

therespondentsdependonsocialgrantastheprimaryincome.Thiscouldbeasa

resultofthelow levelsofformaleducationwhichalsocausethemajorityofthe

respondentstobeunemployedorunemployableasemploymentinthiserarequires

tertiaryqualification.Also,improvedcertifiedseedshaverelativelyhighpricesinthe

market,thusfinanciallyconstrainedfarmersinthisareaavoidthem.
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4.1.5.Farmingexperience

Theaveragenumberofyearsoffarmingexperienceamongfarmersintheareais

9.88,whichis10yearswhenroundedofftothenearestfigure.Theaveragenumber

yearsoftherespondentswasabove50years,whichwasanindicationthatageplays

animportantroleinfarmingexperience.Thus,amajorityoffarmersinthisareahave

been exposed to maize farming long enough.However,age can also be a

disadvantageparticularlybecauseolderpeopletendtoberesistanttochangeand

sticktousingimprovedseedsastheybelievethattheyareexperiencedenoughto

changetheirproductionlevelwithoutalteringtheinputsused.

Table4.2:DescriptiveresultsforEducationalqualification

Educationlevel

Frequency Percent Valid

Percent

Cumulative

Percent

Valid Primaryeducation 32 15.8 25.0 25.0

Secondary

education

65 32.0 50.8 75.8

Tertiaryeducation 31 15.3 24.2 100.0

Total 128 63.1 100.0

Source:survey,2021

4.1.6.Distancetothemaizeseedsmarket

80%ofthefarmersintheareahavenolocalmarketwheretheycanaccessmaize

seeds.Moreover,an averagedistanceof42 kilometreshasto betravelled by

farmerstoaccesstheseedmarket.Thisinhibitsfarmersfrom usinggoodquality

seedduetohightransportcosts.Thus,distancetothemarketultimatelydecreases

thereturnsofmaizeproduction.Therefore,thefarmerswhostayfarfrom themarket

arelesslikelytoadopttheuseofimprovedvarieties.Thesefindingsareinlinewitha

studyconductedbyOpoku(2019),whoreportedthatlessthan10percentofthe
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world’ssmallholderfarmershaveaccesstotheimprovedqualityseedsthatcanhalt

hungerandtoleratetheimpactofclimatechange.Moreover,astudybyBettetal.

(2006)revealedthatthelowavailabilityofimprovedmaizeseedshasbeenamajor

constraintthatlimitssmallholderfarmers’maizeproductionandis,inmostcases,

occasioned by localimpediments such as poorly developed and inefficient

distributionnetworks,longdistancesbetweendistributionoutletsandendusers.All

thesemakeitcostlyforfarmerstoobtainthedesiredseedsandresultsinthem

resortingtotheavailablelandraceseeds.Limitedavailabilityofgoodqualityseedis

akeyconstraintrepeatedlyidentifiedbyfarmersinruralareasinmanycountries

(ASFG,2011).

4.1.7.Sizeoflandplantedofmaizebyfarmers

Theaveragesizeoflandforplantingintheareais1.34ha.Thisshowsthatfarmers

intheareaarefarmingonasmallscale.Itwasreportedbyamajorityofthefarmers

thattheirfarming is primarilyaimed forhousehold consumption.Moreover,a

majorityoffarmersintheareaoccupy1to2hectaresoflandbecausefarmingland

hasbeenprovidedtothem bythetribalauthoritywhentheyacquiredlandfor

settlement.Theminimum sizeoflandundercultivationformaizeproductionis

0.5haandthemaximum is6ha.Thisfindingcorrespondswiththestudyconducted

byHighLevelPanel(2017)whoreportedthatmostofSouthAfricansmallholder

farmingcommunitiesaredominatedbyresourcepoorBlackfarmerswhoownless

than2hafarmingonformerhomelandsareas.A studybyMutanyagwa(2017)

highlightslandsizeasimportantinenhancingaccesstocredit,capacitytobearrisks

andaccesstoscarceinputssuchascertifiedseeds.Landsizemeasuredinhectares

isthereforehypothesizedtopositivelyinfluencethefarmerstouseimprovedmaize

seeds.Inthestudyarea,theaveragefarm sizeis1.3hawhichhasthepotentialto

makefarmersintheareareluctanttoadopttheuseofimprovedmaizeseedsbut

ratherinvestmoreongrowinglandracetosatisfytheirprimarygoalofhousehold

consumption.
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Figure4.1:Sizeoflandundermaizecultivation

Source:Surveydata

From thesampledpopulationof200respondents,59.5% grow landracevarieties,

27% grow improved varietiesand 13.5% grow a combination ofimproved and

landracevarieties.ThisaffirmsthefindingofthestudyconductedbyAquino(2001)

whohighlightedthat,althoughimprovedvarietieshavebeendevelopedinmostof

thecountriesinSSA,includingSouthAfrica,themajorityofsmallholderfarmersstill

relyontraditional(landrace)andOpen-PollinatedVarieties(OPVs)fortheirplantings

(Aquinoetal.,2001;FAO&CIMMYT,1997).

Resultsrevealedthat51.8% ofthesampledpopulationareawareofthedifferent

maizevarietiesavailableinthemarketwhile48.5% isnotawareofthedifferent

availablevarietiesexceptthelocaltraditionalmaizeseeds(landrace).Furthermore,

59.5%growslandrace,27%improvedvarietiesand13.5%combinedthetwovarieties.

TheseresultsrelatetothoseofthestudyconductedbyBanzigeretal.(2002)where

70% ofsmallholderfarmerswerefoundtouselocalandrecycledmaizevarieties

whichwerecharacterizedbylow yields.Reasonsforthecontinuationofgrowing

landracevarietiescouldbelinkedtothefactthatonlyafew farmershavealocal

marketwhile67% ofthefarmershavetotravelanaveragedistanceof50km to

accessamarketthatcanprovideimprovedmaizevarietyseeds.Theotherreasonis

duetolackofinformation,asresultsrevealedthat75%ofthesampledpopulation

doesnothaveaccesstoextensionservice.Theyalsodonotbelongtoanyfarmers’

associationororganisationandobviouslylackinformationonagriculturalpractices

ingeneral.
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Figure4.2:Source:Surveydata

Figure:Depictspercentageofmaizevarietiesgrownbyfarmersinthestudyarea

4.1.8.Accesstofarmingcredit

Resultsfrom thesurveyrevealedthat25%ofthesampledpopulationhadaccessto

farmingcreditwhilealargepercentageof75%didnothavethesameprivilege.The

resultsconfirmedthattheSouthAfricansmallholderfarmershavelimitedaccessto

creditasaresultoflow income,whichhindersthem from meetingtheminimum

farm creditrequirements(Khapayietal.,2016).Moreover,accesstofarmingcredit

washighlyassociatedwiththenet-worthoffarmers(incomeandassets).Results

showedthatalargepercentageoftherespondentsweredependentonsocialgrant

whichmightbethemostimportantfactorthathinderedthemajorityoffarmersfrom

meetingtheminimum creditrequirements.AccordingtoBaiyegunhi(2014),most

financialinstitutionsprefergivingcredittofarmerswithintheeconomicallyactive

stageandsubsequentlyhaveareliableincomestream.Thisjustifiesthelowlevels

ofadopting improved varieties and innovative technologiesamong smallholder

farmersinthestudyarea.A studyconductedbyAbiodum (2018)revealedthat
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adequate access to creditis necessaryto promote a sustainable agricultural

development,useofadvancedtechnologiesandthelivelihoodsofruralfarmersin

Africa.

Table4.4:Depictsfrequencyandpercentageofsmallholdermaizefarmershaving

accesstofarm credit

Frequency Percentage(%)

Haveaccess 51 25.5

Noaccess 149 74.5

Source:Surveydata

Figure4.3:AccesstoFarmingCredit

4.1.9.Extensioncontact
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Surveydatarevealedthat75% ofthesampledpopulationinthestudyareadonot

haveaccesstoextensionservices.Thisfurtherindicatesthatagreaterpercentage

offarmersinthestudyareaisdeniedaccesstoadequateagriculturalinformation,

adoptionofnew technologies,assistanceindevelopingtheirfarms’technicaland

managerialskills,whichconsequentlyaffectagriculturalproduction.Theresults

confirmedthatsmallholderfarmersreceiveaccesstoextensionadvisoryoncrop

productionthroughformalorganisationsandDepartmentofAgricultureextension

advisory(Kruger,2014).Anotherstudyrevealedthatsmallholderfarmersfacemany

challengesthatpreventthem from being highlyproductive,amongstthelisted

challenges,wereinadequatesupportfrom researchandextensionservices(FAO,

2013).Mutanyagwa(2017)assertedthatsmallholderfarmersreceiveminimaltono

extensionvisits,whichleadstopoorresourcemanagementforsomefarmersand

uninformeddecisions.

Figure4.4:Depictspercentageofextensionservicesreceivedbyfarmers

Source:Surveydata

4.2.Resultsfrom MultinomialLogisticRegression

Theresultsfrom theMNLmodelwhichwereusedtodetermineandanalysefactors

influencingthefarmer’svarietalchoicearepresentedinTable5below.Thebase

categoryusedisthechoiceofusinglandrace(traditional)maizevarieties,meaning
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there is no adoption ofimproved maize varieties orthe choice ofusing the

combinationoflandraceandimprovedvarieties.Theresultsarecompared.The

likelihoodratiochi-squareof219.70withap-valueof0.000showsthatthemodelas

awholefitsignificantlybetterthananemptymodel.

Table4.1:MultinomialLogisticRegressionresults

MaizeVarietyGrownby
Farmers

Coef. Std.Err. P>ІZІ

0(Landrace) BaseOutcome
1Improvedmaizevariety
Ageofrespondent -.0357 .0264072 0.176
Householdsize .6481 .7572084 0.392
Educationallevel -.1485 .3289147 0.652
Numberofyearsofformal
education

-.0486 .0798338 0.542

Knowledgeofmaizevarieties -2.1860*** .8129086 0.007

Kilometerstravelledtomarket

Extensioncontact

Accesstofarmingcredit

Membershipofagricultural
association

Sizeoffarmingland

Yieldsize

Farmingexperience

.0011

-2.4048***

.3741

-1.4789*

-1.4503**

.0025***

.0064

.0351052

.7400416

.8341413

.8429389

.5762399

.0005749

.038525

0.973

0.001

0.654

0.079

0.012

0.000

0.868

MaizeVarietyGrownbyFarmers Coef. Std.Err. P>ІZІ
0(Landrace) BaseOutcome
2Combinationofthetwo
Ageofrespondent -.0113 .0396845 0.775
Householdsize -1.2960 1.2654 0.306
Educationallevel 2.0732*** .7493592 0.006

Numberofyearsofformal
education

.2967* .1564664 0.058

Knowledgeofmaizevarieties -16.1798 1618.654 0.992

Kilometerstravelledtomarket

Extensioncontact

Accesstofarmingcredit

Membershipofagricultural
association

Sizeoffarmingland

Yieldsize

Farmingexperience

.0873

-2.1341**

-2.0130*

-.5492

-.8743

.0029***

.06041

.0704673

.9299296

1.082106

1.12584

.6336

.0006

.0573

0.215

0.022

0.063

0.626

0.168

0.000

0.292

Numberofobs =198
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LRchi2(34) =219.70

Prob>chi2 =0.0000

PseudoR2 =0.5947

Loglikelihood =-74.870984

***,**and*representcoefficientsignificanceat1%,5%and10%,respectively.

Theeducationallevelcoefficientisnegativeandsignificant.Thismeansthat,for

every1-unitincreaseintheeducationallevelofafarmer,thelikelihoodofafarmerto

grow improvedvarietyonlyarelikelytodecreaseby0.148units.Moreover,the

educationallevelofa farmerwith reference to a comparison between the

combinationofimprovedandlandracetothechoiceoflandraceonlyhasapositive

coefficientof2.073266.Thismeans,forevery1-unitincreaseintheeducationallevel

ofafarmer,thelikelihoodofafarmergrowingacombinationoflandraceand

improvedvarietyispredictedtoincreaseby2.073unitsandissignificantwithap

valueof0.006.Assuch,themorethefarmerinvestsineducation,thegreaterthe

chancesofchoosing acombinationofbothlandracevarietyand improved for

differentreasonsandbenefits.Thissupportsthefindingthatsmallholderfarmers

perceivelittleadvantagefrom theimprovementofmaizeseedsbecausesuchseeds

arenotdesignedfortheirneeds(Reevesetal.,2014).

Farmersseeitfittogrow landracevarietiestosatisfytheirdesiredneedssuchas

tasteandothertraits.Theyalsogrowimprovedvarietiestobenefitfrom increased

yieldandotherbeneficialtraitssuchastimesavingfrom weedingwithhoesby

growingmaizevarietiesthatcanbecontrolledwithchemicals.Farmer’sdecisions

arethereforenotonlydrivenbyyieldandprofitmaximisation,butalsobycomplex

processesthatareaffectedbyseveralsocioeconomicandpsychologicalvariables

(Willocketal.,2009).Therefore,farmersseeitmoreviabletosatisfytheirneedsby

growinglandracevarietyforpersonalgainsandgrowimprovedvarietyforeconomic

benefits.

Thefarmer’slevelofformaleducationonthechoiceofimprovedvarietyrelativeto

landracevarietyissignificantandhasanegativecoefficientof(-.0486975)which

denotesanegativerelationshipbetweenthisvariableandtheindependentvariable.

Accordingtotheresults,forevery1-yearincreaseinthenumberofyearsofformal
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education,theloglikelihoodofafarmertogrow improvedvarietyascomparedto

landraceisexpectedtofallby0.0486units.Theseresultssuggestthatthelowerthe

numberofyearsthatfarmersspendinschool,thegreaterthechancesofchoosing

thelandracevarietyoverimprovedvariety.However,thenumberofyearsofformal

educationonthebasisofacomparisonofthecombinationofbothvarietiesand

landraceonlyhasapositiverelationshipwiththedependentvariablewhichisthe

choiceofthemaizevariety.Theresultssuggestthatforevery1-unitincreaseinthe

numberofyears offormaleducation,the likelihood ofa farmerto grow a

combinationofbothvarietiesratherthanlandraceisonlyanticipatedtoincreaseby

0.296units.Thismakeseconomicsensebecauseitindicatesthatfarmersreally

wanttobalancetheirneedsandgenerateprofitwhileatthesametimegrowing

improvedvarietiesastheyareknownforincreasedyields,comparedtolandrace.

Householdsizeispositivelyrelatedtotheprobabilityofadoptingimprovedmaize

varietyandinverselyproportionaltothechoiceofcombiningbothimprovedand

landracevarieties.Therelativeratioof0.648showsthatthereis0.648timesas

muchprobabilityofadoptingimprovedmaizevarietiesamonglargerhouseholds

thanamongsmallerhouseholds.Thismeansthatashouseholdsincreasebyone

person,thereisa0.648relativeprobabilityoffarmersgrowingimprovedmaize

variety.Thiscouldbebecauseimprovedmaizevarietyischaracterisedbyincreased

productivityandwillultimatelyrequiremoremanpower.Largerhouseholdstendto

have a much strongerlabourforce than smallhouseholds.This concurs with

Sodjinouetal.(2015)whofoundthatfamilieswithagreaternumberofpersons

adoptorganiccottonthanthosewithasmallerhouseholdsize.However,when

comingtotheadoptionofthecombinationofimprovedvarietyandlandracevariety,

distinctionsarenotable.Theresultsrevealedthatthereisarelativeratioof-1.296

timesleasserprobabilityofchoosingtogrowacombinationofbothimprovedand

landrace simultaneouslyamong largerhouseholds than in mostrelativelylow

households.

Distancetravelled(inKilometers)toaccessseedmarketshowedapositiveinfluence

towardsthechoiceofmaizevarietyfarmersgrow.Theseresultssuggestthat

farmerswhotravellessdistancestothemarkethavea0.011timesprobabilityof

adoptingimprovedmaizevarietythanthosewhotravelrelativelylongdistances.The
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latterhavea0.087timesprobabilityofchoosingtogrow acombinationofboth

landraceandimprovedvariety.

Informationiscriticalinfarmingandthemostcrucialsourceofrelevantinformation

isfarmers’extensioncontactandmembershiptofarmingassociations.Farmersget

alotofcrucialandrelevantinformationfrom extensionofficersastheyreceive

regulartrainings and workshops than farmers who do notparticipate in such

workshopsandtrainings.Theseplatformscreateopportunitiesforfarmer-to-farmer

informationsharing.Theresultsshow anegativerelationshipbetweenextension

contact,knowledgeofmaizevarietiesandmembershiptoagriculturalorganisation

andthemaizevarietygrownbyfarmers.Thiscontradictsthestudyconductedby

MmbandoandBaiyegunhi(2016)whoseresultsshowedthatbothmembershiptoan

organisationandextensioncontactshaveapositiverelationshiptotheadoptionof

improvedmaizevarieties.

Farm sizeissignificantandnegativelyaffectstheprobabilityofchoosingimproved

maizevariety,andacombinationofbothimprovedvarietyandlandracethanjust

optingto grow landracevarietyonly.Theseresultsindicatethatforeveryunit

increasein farming size,thereisa1.450 much lesserprobabilityofchoosing

improvedmaizevarietyand0.874lessprobabilityofchoosingacombinationofboth

improvedandlandracevariety.Thissuggeststhatwithincreasingsizeoflandfor

cultivation,farmerswouldratherchoosetogrowlandracevarietyonly.Thiscouldbe

becauseimprovedmaizevarietyisconsideredtobemorelabourintensiveandwill

thereforerequiremoreinvestmentintolabour.So,farmersdeem itbesttoexpand

landandgrowlandraceonlysinceamajorityofsmall-scalefarmersgrowmaizeto

ensurefoodsecurityanderadicatehunger.

TheseresultssupportastudyconductedbyBanzigeretal.(2002)whoseresults

revealedthat70%ofsmallholderfarmerscontinuetouselocalandrecycledmaize

varietieswhicharecharacterisedbylowyields.Thechallengeoflowyieldhasbeen

notedbymostbreedersofimprovedmaizeseedvarieties.Moreover,muchfocus

hasbeenonraisingyields,aswellasaddressingdroughtanddiseasetolerance.

Smallholderfarmers,however,perceivelittleadvantagesfrom suchimprovement

becausesuchseedsarenotdesignedfortheirneeds(Reevesetal.,2014).Farmers’
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decisionsarethereforenotonlydrivenbyyieldandprofitmaximisation,butalsoby

complexprocessesthatareaffectedbyseveralsocioeconomicandpsychological

variables(Willocketal.,2009).

Farming experiencepositivelyaffectsfarmers’choiceofmaizevariety.Results

revealedthatforevery1-yearincreaseinthefarmers’experience,thereisa0.006

muchmoreprobabilityoffarmerschoosingtogrowonlyimprovedvarietyand0.060

probabilityofgrowingacombinationofbothimprovedandlandracevariety.This

couldbebecause,thosewhohavebeeninthefieldforlongerhaveseenandlearned

thedynamicsoffarmingandchallengesthatcomewithfarmingsuchasclimatic

conditions.Asaresult,farmerswithmoreexperiencetendtochooseimproved

varietywhilesomepreferacombinationofimprovedandlandracevarietiesbecause

oftheirunique economic and socio-economic benefits.Improved varieties are

knowntocontaincertaintraitsthatareimprovedovertheirparents,suchas pest

anddiseaseresistant,droughtresistantandtheirabilitytoovercomeotherpossible

stresses.Production using improved seed varieties has been identified as a

preconditionforachievingfoodsecurity(Langyintuoetal.,2000;Bernardetal.,2010).

Furthermore,experienced farmers also stillchoose to grow landrace varieties

becausetheybelievethattraditionalorlandracevarietieshavemoreotherbenefits

suchasclimateadaptabilityandthereforegivethem theassuranceofreproducing

andsavingthem costsofseeds.

CHAPTERFIVE

SUMMARY,CONCLUSIONANDRECOMMENDATIONS

5.1.INTRODUCTION

Thischaptersummariesthemainfindingsofthestudyandconcludesonthebasis

ofthefindingsderivedfrom theempiricalresults.Thischapteralsodiscussesthe

extenttowhichtheobjectivesandresearchquestionsposedinChapterOnehave

been addressed in theanalysis.Thestudyanalysed thefactorsthatinfluence

smallholdermaizefarmers’varietalchoiceintheMogalakwenalocalmunicipality.

Recommendationsarisingfrom theresultsofthisstudyaswellasthepossible

solutionsandprogrammeswhichthegovernmentcanimplementto encourage

informeddecision-makingonvarietalchoiceareprovidedinthischapter.
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5.2.SUMMARY

The studyanalysed the factorsinfluencing smallholdermaize farmers’varietal

choice.Thisstudywasconductedin5villageswithintheWaterbergDistrict.The

objectivesofthisstudywereto:Identifyanddescribesocioeconomiccharacteristics

ofsmallholdermaizefarmers;analysesocioeconomiccharacteristicsofsmallholder

maizefarmers;identifydifferentmaizevarietiesgrownbysmallholderfarmers,and

todetermineandanalysefactorsinfluencingfarmers’choiceofmaizevarietyinthe

studyarea.Amultistagedandsimplerandom samplingmethodswereemployedto

collectdata from a sample size of200 respondents using a well-structured

questionnaire.Theresearchquestionsofthisstudywereallwell-addressedusing

thedescriptivestatisticsandtheMultinomialLogisticRegression.

Theaverageageoftherespondentswas54years.Thiswasanindicationthatmost

oftherespondentsareintheirmoderatelyactivestage.Morethan50% ofthe

respondentshaveformaleducation,whichisagoodindicationofhumancapital

becauseahighliteracylevelindicatesthatthefarmersinthestudyareahavethe

capacityto grasp information regarding maizefarming.Although thereishigh

percentageoffarmerswhohaveformaleducationqualifications,thereisa75%of

farmerswhodonothaveaccesstoextensioncontactorservices.Thisleadstothe

farmersbeingdeprivedoftheirrighttoagriculturalinformationandtheircapacityto

gainnew informationregardingnew innovationsinthesectorandmaizevarieties

thatcanleadtoincreasedfarm production.

Amongthesocio-economicfactorsandotherinstitutionalfactors,variablesthat

werefoundtosignificantlyinfluencesmall-scalemaizefarmers’varietalchoicewere

knowledge ofmaize varieties,extension contact,membership to agricultural

associations,sizeoffarmingland,yieldsize,educationallevel,numberofyearsof

formaleducationandaccesstofarmingcredit.Thestudyfoundthat59.6% ofthe

farmersinthestudyareagrewlandracevarieties.

5.3.CONCLUSION

The generalobjective ofthis studywas to analyse the factors thatinfluence

smallholdermaizefarmers’varietalchoiceinMogalakwenausingdatacollected

from 200maizefarmers.Inordertoachievethegeneralaim ofthisstudy,several
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activities had to be performed and this included,identifying and describing

socioeconomic characteristics of smallholder maize farmers;analysing the

socioeconomiccharacteristicsofsmallholdermaizefarmers;identifyingdifferent

maizevarietiesgrownbysmallholderfarmersaswellasdeterminingandanalysing

factorsinfluencingfarmers’choiceofmaizevariety.Theconclusionsderivedfrom

theresultspresentedinchapterfourare:

Theselectedfarmers’householdshadanaverageoffivemembers.Thisconcurs

withthestudyconductedbySodjinouet.al(2015),whofoundthatfamilieswitha

greaternumberofpersons adoptorganic cotton than those with a smaller

household size.Themajorityoffarmerswere old peoplewith littleaccessto

extensionserviceandaninadequatefarmingknowledge.

Theresultsindicatedthatthechoiceofmaizevarietyisinfluencedbyfactorssuch

asage,householdsize,educationallevel,numberofyearsofformaleducation,

farmer’sexperience,anddistancetravelledtoaccessseedmarketandyieldsize.

Furthermore,factorsthatsignificantlyinfluencethefarmers’maizevarietalchoice

wereknowledgeofmaizevarieties,extensioncontact,farm sizeundercultivation,

taste,accessibilityandeducationallevel.

5.3.RECOMMENDATIONS

In lightofthe findings ofthis study,the researchersubmits the following

recommendations:

 Thereisadireneedforfurtherstudiestobeconductedontheroleand

significanceofextensionservicesinenhancingthedecisionorchoiceof

maizevarietyseeds.Thisstudynotedthatmanyfarmersinlocalvillagesare

stillgrowinglandracevarietiesbecausetheylackinformationregardingthe

improvedmaizevarieties.Thismaybeasaresultofpoorextensionservice

delivery.Hence,extensionservicecanhelpaddressthechallenge.

 Researchonattributesthatinfluencefarmer’smaizevarietalchoiceshouldbe

conducted.Forinstance,therearemanystudiesrelatingtovarietalchoice,

however,suchstudiesfocusmoreontraitssuchaspests,diseasetolerance
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and droughttolerance instead ofthechallengesfaced bya majorityof

farmersinlocalvillageswhoindicatethatsuchseedsdonotcaterfortheir

desires.Thus,furtherresearchshouldbeconductedonthetraitsthatare

desiredbysuchfarmers,traitssuchastaste,palatability,andaromaasa

majorityofthesefarmersfocusmoreonproducingmaizeforhousehold

consumptiononly.

 Thegovernmentshouldprovideresourcesanddevelopexistinginfrastructure

ormakeprovisionfornew infrastructuretoimprovethequalityofextension

services.Furthermore,thereisadireneedtoencouragefarmers’cooperatives

whichwillmakeiteasierforextensionofficerstoreachouttofarmerswitha

muchwiderdisseminationofinformationtothestudyarea.

6.SCIENTIFICCONTRIBUTION

Thisstudywillmakeagreatcontributiontopreviousliteratureonthesubjectby

providingnew insight(s)onmaizevarietychoicesmadebysmallholderfarmersin

theMogalakwenaMunicipality.Thecurrentgovernmentprogrammewhichprovides

productioninputsisnotadequatelystructuredtoaccommodatesuchcropssince

theyareconsideredtobecashcropsratherthancommercialones.Theresultsof

this study willalso assistprogramme planners to adequately structure their

objectives and accommodate smallholderfarmers and educate them on the

importanceofmaizevarietychoice.

Thisstudywillelucidatethemaizevarietiesthatfarmersarecurrentlygrowingand

furtherindicatethefactorsthatinfluencethechoiceofmaizevariety.Theresultsof

thisstudywillthereforecontributetothegenerationofguidelinesthatcanhelpin

formulatingpoliciesthataim toimprovemaizeyieldsbyprovidingsubsidieson

maizevarietiesthatproducehigheryieldstomeetthedemandsoftheexponentially

growingpopulationandstabilisepricesofendproductsofmaizesuchascornflakes

andmaizemeal.
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DETERMINANTSOFSMALLHOLDERMAIZEFARMERS’VARIETALCHOICE:ACASE

STUDYOFMOGALAKWENA LOCALMUNICIPALITY,LIMPOPO PROVINCE,SOUTH

AFRICA

Theaim ofthisstudyistoidentifyandanalysethefactorsinfluencingsmallholder

farmer’smaizevarietalchoiceinMogalakwenaMunicipality.

Participation is voluntary and information provided by the respondent is

confidentialandwillbeusedfortheresearchpurposeonly.Thestudywillnotbe

harmfultohumansandtheenvironment.

Yourhonestand concise answerto the following questions willbe highly

appreciated

Nameofenumerator……………………………………………………………………

Dateoftheinterview……………………………………………………………………

Nameoftherespondent………………………………………………………………..

QuestionnairefortheSurveyonDeterminantsofsmallholdermaizefarmers’varietal

choice:AcasestudyofMogalakwenaLocalMunicipality,LimpopoProvince,South
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Africa

NB:Ticktheappropriateboxwhenyouanswerthequestionsbelow.

DEMOGRAPHICINFORMATION

Q.1Whatisyourage?

Q.2Whatisyourgender?

1.Male

2.Female

Q.3CanIchecksomedetailsoftheadultandchildmembersofyourhousehold?

First,howmanypeoplearethereinyourhousehold?

Q.4Whichofthesestatusesappliestoyouatpresent?

1. Married

2. Widowed

3. Divorced

4. Living together (with

partner)

5. Separated

6. Single(nevermarried)

Q.5.Whoisthehouseholdhead?

Q.6.Whatisyoureducationalqualification?

1. Femalehead

2. Malehead
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1. Formaleducation

2. Nonformaleducation

Q.7.ifformaleducation,whatisyoureducationallevel?

1. Primaryeducation

2. Secondaryeducation

3. Tertiaryeducation

Q.8Whatarethenumberofyearsofformaleducation?

Q.8.Areyouemployed?

1. No

2. Yes

Q.9.Ifyes,whattypeofworkareyouparticipatingin?

1. Formalemployment

2. Nonformalemployment

Q.10.wheredoyougetyourprimaryincome?

1. Salary/Wage

2. Socialgrant

3. Profitfrom business,etc.

Q.11.Doyouhaveanyothersourceofincome?

1. Yes

2. No

Q.12.Whatisyourmonthlyincome? R
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Q.13.Howmanypeopleinthishouseholdatpresentreceivesincome?

Q.14.Do you oranyhousehold membercontribute to an occupational/private

pensionschemeornot?

1.Yes

2.No

Q.15.Howmuchdoyouspendonthefollowingitems?(specifyinrands)

ITEM WEEKLY MONTHLY ANNUAL

Food

Clothing

Health

Education

Water

Electricity

Transport

Communication

Housing

Agriculture

productioninputs

Recreation

Others

Q.16.Areyouafulltimefarmerofseasonalfarmer?

1. Fulltime

2. Seasonal

Q.17.Whichmaizevarietiesdoyouknow?

………………………………………………………………………………………………..

………………………………………………………………………………………………..

Q.18.areyouawareofthedifferentmaizevarietiesinthemarket?
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1. Yes

2. No

Q.19.Whichvarietyofmaizeareyouplanting?

1. Landrace

2. Improved

3. Combinationofthetwo

Q.20.Whatareyourreasonsforyourchoiceofmaizevariety?

……………………………………………………………………….

……………………………………………………………………….

Q.21.Istherealocalmarketwhereyoucanbuymaizeseedsofyourchoice?

1. Yes

2. No

Q.17.IfNO,howmanykilometresdoyoutraveltoaccessthemarket?.................

Q.22.Doyouhaveextensioncontact?

1.Yes

2.No

Q.23.Doyouhaveaccesstocredit?

1.Yes

2.No

Q.24.Doyouhavemembershipofanyassociation?
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1.Yes

2.No

Pleaseprovidefurtherinformationyouconsiderrelevantinthecontextofthissurvey,

orindicateadditionalpersonsthatyouthinkshouldbecontacted.

……………………………………………………………………………………………………………………………………………………..…

…………………………………………………………………………………………………………………………………………………..……

………………………………………………………………………………………………………………………………………………..………

……………………………………………………………………………………………………………………………………………..…………

………………………………………………………………………………………………………………………………………….................

..........................................................................................................................................


