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ABSTRACT

JatrophacarcusandJatrophagossypyfoliapowder,woodashandlatexwereassayedfortheir
insecticidalpotentialagainstcowpeabruchid,Callosobruchusmaculatusinthelaboratoryat
ambienttemperatureandhumidity.Theplantswoodash,powderandlatexweretestedatrate2
g/20gofcowpeaseeds.Adultmortalityandfecundityoftheinsectwerefurtherinvestigated.
ResultshowedthatwoodashofJ.carcuscaused100%mortalityofadultcowpeabruchidafter4
daysofapplication,followedbypowderofJ.carcuswhichcaused92.5%mortalitywhilepowder
ofJ.gossypifoliawastheleasteffectivethatcaused90%mortalityofadultbruchids.Progeny
developmentwashinderedinseedstreatedwithwoodashandlatexofbothJ.carcusandJ.
gossypifoliacomparedwithuntreatedthathad81.1%adultemergence.Theresultobtainedfrom
thisstudyrevealedthatJ.carcusandJ.gossypifoliawoodashandlatexwereeffectivein
controllingC.maculatusandcouldserveasanalternativetosyntheticinsecticidesforthe
protectionofstoredcowpeabruchid.
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INTRODUCTION

Cowpea,VignaunguiculataisanimportantfoodcropintropicalcountriesespeciallyinWest
Africawhereitisacheapsourceofdietaryprotein(Adedire,2002).Thedryseedconsistsof
about25%proteinand67%carbohydrate.Itisalsoagoodsourceofcalcium,iron,vitaminsand
carotene.Initialinfestationofcowpeaseedsoccursinthefieldjustbeforeharvestandthe
insectsarecarriedintothestorewherepopulationbuildsuprapidly(Adedire,2002).Somepeople
relishvegetabledishesofyoungcowpealeaves,immaturepods,orimmatureseeds(Alabietal.,
2006).Callosobruchusmaculatushasbecomeamajorstorageinsectpestoftheseeds.The
cowpeabruchidisacosmopolitaninsect,withitsinitialinfestationstartinginthefieldjust
beforeharvestandtheinsectsarecarriedintothestorewherethepopulationincreasesrapidly
(Ofuya,2001;Ilekeetal.,2012).ThemagnitudeofinfestationbetweenC.maculatusandhuman
beingsforthisimportantcropnecessitatesitscontroltoavoidfoodshortageandpromoteself-
sufficiency.Thegeneraluseofinsecticidestoprotectstoredgrainshasbeenenhancedbythe
publicsuspicionofanychemicalofapersistentnature,whetherornotevidenceisavailableof
anyadverseeffects(Adedire,2002).Effectivecontrolofstoredproductsinsects’pesthaslong
beentheaimofentomologiststhroughouttheworld(Ilekeetal,2013).Syntheticinsecticides
havebeenusedformanyyearstocontrolstoredproductinsectpests(Ilekeetal,2013).
Developingofresistanceofinsectpesttotheseconventionalstorageinsecticidesincreased
concernbycustomersoverinsecticideresidues,ecologicalconsequencesandincreasingcostof
applicationcallsfornewapproachestocontrolstoredproductsinsectpestthatarereadily
available,affordableandlessdetrimentaltotheenvironment(AdedireandLajide,2013:Ilekeand
Oni,2011:IlekeandBulus,
2012).TheobjectivesofthisresearcharetoinvestigatetheinsecticidalpotentialofJatrophacurcas
andJatrophagossypyfoliawoodashandleafagainstcowpeabruchid,C.maculatus,andalsothe
comparativeeffectivenessofJatrophacurcasandJatrophagossypyfoliawoodashandleafas
contactandfumigantentomocideinthemanagementofC.maculatus.

MATERIALSANDMETHODSCollection

ofCowpeaSeeds

Cowpeaseedsusedforthisstudywereobtainedfromanewlystockedseedsfreeofinsecticidesat
AgriculturalDevelopmentProgram(ADP),Akure,OndoState,Nigeria.Firstly,theseedswerecleaned

anddisinfestedbykeepingat-5oCfor7daystokillallhiddeninfestations.Thisisbecauseallthelife
stages,particularlytheeggsareverysensitivetocold(Koehler,2003).Thedisinfestedcowpeaseeds

werethenplacedinsideaGallenkampoven(model250)at40oCfor4h(Jambereetal.,1995)and
laterairdriedinthelaboratorytopreventmouldiness(Adedireetal.,
2011)beforetheywerestoredinplasticcontainerswithtightlids.

Insectculture
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TheinsectsusedtoestablishalaboratorycolonyofC.maculatuscamefromabatchofinfested
cowpeaseeds,VignaunguiculataWalpvarietyIfebrownpurchasedfromiwaro-okamarket,Akungba
Akoko,OndoState,Nigeria.

Beetleswererearedsubsequentlybyreplacementofdevouredandinfestedcowpeaseedswith
freshun-infestedcowpeaseedsin2-Lkilnerjarscoveredwithmuslinclothtoallowair
circulation.Insectrearingandtheexperimentswerecarriedoutatambienttemperatureof28+2oC
and75+5%relativehumidity.

IdentificationandsexingofadultCallosobruchusmaculatus

TheidentificationandsexingofC.maculatuswerecarriedoutintheResearchLaboratory,Department

ofEnvironmentalBiologyandFisheries,AdekunleAjasinUniversity,AkungbaAkoko,OndoStateusing

BinocularMicroscopebasedonobservationsofHalstead(1998),Appert(1997),OdeyemiandDaramola

(2000).Malehavecomparativeshorterabdomenandthedorsalsideoftheterminalsegmentissharply

curveddownwardandinward.Incontrastthefemales

havecomparativelylongerabdomenandthedorsalsideoftheterminalsegmentisonlyslightlybent
downward.Thefemalealsohastwodarkvisiblespotsontheirelytra(OdeyemiandDaramola,2000).

Plantcollection

TheplantsevaluatedinthisworkwereJatrophacurcasandJatrophagossypyfoliawoodashandleaf.
TheyleafwereharvestedfreshwhilethewoodwereharvestedfreshfromSupareandAkungbatown,
OndoState,NigeriaandauthenticatedbythetaxonomistinPlantScienceandTechnologyDepartment
ofAdekunleAjasinUniversity,AkungbaAkoko,OndoState.Theseplantpartswererinsedinclean
watertoremovesandandotherimpurities,cutintosmallerpiecesbeforeairdriedinawellventilated
laboratoryandgroundintoveryfinepowderusinganelectricblender.Thepowderswerefurther

sievedtopassthrough1mm2perforations.Thepowderswerepackedinplasticcontainerswithtight

lidsandstoredinarefrigeratorat4oCpriortouse.Theplantwerealsoburntintoashesbyplacing
theminastainlesssteelplateandplacedonacampgas.Thefinepowdersandasheswerepackedin

plasticcontainerswithtightlidsandstoredinarefrigeratorat4oCpriortouse.

CollectionofPlantslatex

ThestemofJatrophacurcasandJatrophagossypyfoliaeachwascutwithknifetoallowtheplantlatex
tocomeoutintoacontainer.Ten(10ml)ofeachoftheplantlatexwerecollectedinseparatebeaker
andcorkedtightlytopreventevaporationandsolidification.Theywerethenlabeledandkeptin
refrigeratortokeepthenfresh.

EffectofcontacttoxicityofJatrophaleafpowdersandwoodashonadultmortality,
ovipositionandprogenydevelopmentofCallosobruchusmaculatus
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o

FinepowdersofJatrophacurcasandJatrophagossypyfoliawoodashandleafwereadmixed
withcowpeaseedsattherate2g/20gofcowpeaseedsin250mlplasticcontainers.Theseedsinthe
controlscontainednoplantpowders.Thecontainerswiththeircontentsweremixedwiththeaidof
glassrodtoensureuniformloadingoftheplantmaterialwiththecowpeaseeds.Tenpairsof2–3
daysoldadultC.maculatuswereintroducedtoeachofthecontainersandcovered.Fourreplicatesof
thetreatedanduntreatedcontrolswerelaidoutinCompleteRandomizedDesign.Theadultmortality
wasassessedafterevery24hfor96h.Adultswereconsidereddeadwhenprobedwithsharpobjects
andtherewerenoresponses.Attheendofday4,allinsects,bothdeadandalive,wereremovedfrom
eachcontainerandovipositionwerecountedandrecordedbeforereturningtheseedstotheir
respectivecontainers.

PercentageadultmortalitywerecorrectedusingAbbott(1925)formularthus:

WherePT = correctedmortality(%)PO

=observedmortality(%)

PC =controlmortality(%)

Po−Pc
PT=100−P

100
x

1

Theexperimentalsetupwaskeptinsidetheinsectrearingcageforfurther30daysfortheemergence

ofthefirstfilial(F1)generation.Thecontainersweresievedoutandnewlyemergedadultcowpea
bruchidwerecountedandrecorded.Thepercentageadultemergencewascalculatedusingthemethod
ofOdeyemiandDaramola(2000).

% Adultemergence=
Totalnumberofadultemergence

Totalnumberofeggslaid

100
x

1

Percentageweightlossofthecowpeaseedswasdeterminedbyre-weighingafter35daysandthe
%lossinweightwasdeterminedasfollows:

%Weightloss=
Changeinweight

Initialweight

100
x

1

Afterre-weighing,thenumbersofdamagedcowpeaseedswereevaluatedbycountingwholesomeseeds
andseedswithbruchidemergentholes.Percentageseeddamagedwascalculatedas
follows:

%Seeddamage=
Numberofseedsdamaged

Totalnumberofseeds

100
x

1

BeetlePerforationIndex(BPI)usedbyFatopeetal.(1995)wasadoptedfortheanalysisof
damage.Beetleperforationindex(BPI)wasdefineasfollows:

BPI=
% treated cowpea seeds
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perforated

%controlcowpeaseedsperforated

100
x

1
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1 2 3 4

J.carcus(WA)

J.carcus(P)

J.gossypyfolia(WA)

J.gossypyfolia(P)

40.00+4.08

35.00+2.89

37.50+2.50

30.00+4.08

52.50+7.50

45.00+2.89

45.00+2.89

42.50+7.50

92.50+7.50

85.00+2.89

87.50+2.50

80.00+4.08

100.00+0.00

92.50+7.50

97.50+2.50

90.00+4.08

BPIvalueexceeding50wasregardedasenhancementofinfestationbytheweevilornegativeprotectabilityofthe
extracttested.

BioassayforJatrophalatex

2mlofJatrophacurcasandJatrophagossypyfolialatexwasmixedseparatelywith20gofun-infested
cowpeaseedsin250mlplasticcontainers.Thelatexandseedswerethoroughlymixedusingaglass
rodandthenagitatedfor5-10mintoensureuniformcoating(Ilekeetal.,2014a).Controlexperiment
wasalsosetupwithoutlatex.Tenpairsof2–3daysoldadultsC.maculatuswereintroducedtoeach
ofthecontainersandcovered.Fourreplicatesofthetreatedanduntreatedcontrolswerelaidoutin
CompleteRandomizedDesign.Theadultmortalitywasassessedafterevery24hoursfor96hours.
Adultswereconsidereddeadwhenprobedwithsharpobjectsandtherewerenoresponses.Attheend
ofday4,allinsects,bothdeadandalive,wereremovedfromeachcontainerandovipositionswere
countedandrecordedbeforereturningtheseedstotheirrespectivecontainers.Percentageadult
mortalitywerecorrectedusingAbbott(1925)formularasdescribedabove.

StatisticalAnalysis
Dataweresubjectedtoanalysisofvariance(ANOVA)andtreatmentmeanswereseparatedusingthe
newDuncan’smultipleRangeTest.TheANOVAwasperformedwithSPSS16.0software(SPSS,inc.
2007).

RESULTS

ToxicityofplantwoodashandpowdertoC.maculatus

Theeffectivenessofthevariousplantspowdersandachedonthesurvivalofcowpeabruchid,C.
maculatusatrate2g/20gofcowpeaseedsispresentedinTable1.Theresultsrevealedthatineach
treatment,themortalityofC.maculatusincreasedgraduallywithtimeofexposure.J.carcuswoodash
evoked100%mortalityofC.maculatusatrate2g/20gofcowpeaseedswithin4daysofexposure
(Table1).ThecorrespondingvalueforJ.carcuspowder,J.gossypyfoliawoodashandpowderwere
92.5%,97.5%and90%mortalityofadultcowpeabruchidrespectivelyatrate
2g/20gofcowpeaseeds.

Table1:PercentagemortalityofadultC.maculatustreatedwithplantsashespowderatrate2
g/20gofcowpeaseed.

Plantachedand
powders

(Mortality+SEM)%onDays
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Control 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00

Eachvalueisamean+standarderroroffourreplicates.Meanswithinthesamecolumnfollowedby
thesameletter(s)arenotsignificantlydifferentat(P>0.05)usingNewDuncan’smultiplerange
tests.

Key:WA–WoodAched, P–Powder.

EffectivenessofPlantLatexasInsecticide

TheeffectivenessofJ.carcusandJ.gossypyfolialatexonthesurvivalofcowpeabruchid,C
.maculatusafter4daysofposttreatmentispresentedinTable2.Theresultsrevealedthatineach

treatment,themortalityofcowpeabruchidincreasedgraduallywithincreaseinexposureperiod.

Jatrophacurcaslatexcaused100%mortalityofC.maculatusatrate2ml/20gofcowpeaseedsafter

4daysofposttreatment.ThecorrespondingvaluesforJ.gossypyfoliawere92%mortalityofadult

cowpeabruchidrespectively.

Table2:PercentagemortalityofadultC.maculatustreatedwithplantlatexatrate2ml/20gof
cowpeaseeds.

Plantlatex (Mortality+SEM)onDays

1 2 3 4

J.curcas 40.00+4.08 60.00+4.08 87.50+2.50 100.00+0.00

J.gossypyfolia

Control

35.00+2.50

0.00+0.00

50.00+5.79

0.00+0.00

80.000+4.08

0.00+0.00

92.50+7.50

0.00+0.00

Eachvalueisamean+standarderroroffourreplicates.Meanswithinthesamecolumnfollowed
bythesameletter(s)arenotsignificantlydifferentat(P>0.05)usingNewDuncan’smultiple
rangetests.

Effectofvariousplantpowders,achedandlatexappliedascontactinsecticideson
ovipositionandadultemergenceofC.maculatus

Table3,presentedtheovipositionandpercentageadultemergenceofC.maculatusafterbeing
exposedtovariousplantpowders,achedandlatexascontactinsecticideatrate2g/20gofcowpea
seedsafter4daysinfestation.Progenydevelopmentwassignificantlysuppressedbyvariousplant
powders,achedandlatexwithJ.carcusandJ.gossypyfoliawoodachedandlatexcompletely



SalvagingTheNigeriaEconomyFromRecessionThroughScience,Technology&Communication 888

EvaluationOfLatex,WoodAshAndLeafPowderOfJatrophaCurcasAndJatrophaGossypyfolia
AsProtectantsOfStoredCowpeaAgainstCallosobruchusMaculatus

inhibitedtheemergenceofC.maculatus(100%efficiency).
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Table3:OvipositionandadultemergencesofC.maculatustreatedwithplantlatex,ashesand
powder.

Plants Oviposition %adultemergence

J.curcas(WA) 9.50+1.23 0.00+0.00

J.curcas(L) 10.75+0.85 0.00+0.00

J.curcas(P) 12.25+1.70 16.33+2.14

J.gossypyfolia(WA) 10.25+1.70 0.00+0.00

J.gossypyfolia(L) 12.00+0.91 0.00+0.00

J.gossypyfolia(P) 15.00+0.91 20.00+4.08

Control 83.75+2.81 81.93+4.13

Eachvalueisamean+standarderroroffourreplicates.Meanswithinthesamecolumnfollowed
bythesameletter(s)arenotsignificantlydifferentat(P>0.05)usingNewDuncan’smultiple
rangetests.

Key:WA–WoodAched, P–Powder, L-Latex

DISCUSSION
ResultsreportedinthisstudyshowthatJatrophacarcusandJ.gossypyfoliawoodached,powdersand
latexhaveinsecticidaleffectsoncowpeabruchid,C.maculatus.ThetwoJatrophaspecieswoodached
andlatexappliedascontactinsecticideswereveryeffectiveagainstC.maculatuscausinghigh
mortalityofadultC.maculatusatrate2g/20gofcowpeaseedswithin4daysofapplication.Theyalso
reducedovipositionandcompletelyinhibitedadultemergence.ThisshowsthatJatrophaspecies
probablyhaveovipositiondeterrent,ovicidalandlavicidalproperties.Jatrophahasshowninsecticidal
andanti-feedantefficiencyagainstawiderangeofinsectpests.Theseeffectsmaybecomparablewith
syntheticinsecticides.Jatrophahavebeenreportedtocontrolmaizeweevil,Sitophiluszeamais
(Ohazurikeetal.,2003),Podagricaspp.Onokra(EmosairueandUguru,1999),Spodopteralitura
(Phowichit,etal.,2008),anti-ovipositionandovicidaleffectsonC.maculatusincowpea(Adebowale
andAdedire,2006).TheJatrophaoilalsocausedovipositiondeterrenceandinhibitshatchingofeggsin
potatotubermoth,Phthorimaeaoperculella(Shelkeetal.,1987).Jatrophaoilwhenmixedwith
artificialdietinhibitedgrowthoftobaccohornworm,Manducasextalarvae(Sauerweinetal.,1993).
TheseresultsareinagreementwiththereportofOgunleyeet.al(2010).Accordingtotheirfindings,
theeffectsofJatrophaoilonSitophiluszeamaiswhenappliedatrateof0.1mland0.2
mldoses,after12hofapplicationproducedmortalityrangedfrom50%-100%and60%-100%
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respectivelyandcause70%mortalityfortheapplicationdosesof0.3mland0.4mlafter12hand
reached100%after24h.Theplantsalsopreventedovipositionandadultemergenceofbruchid.The
effectoftheplantached,powderandlatexonovipositioncouldbeduetorespiratoryimpairment
whichprobablyaffectstheprocessofmetabolismandconsequentlyothersystemsofthebodyofthe
bruchid(OsisioguandAgbakwuru,1978;OnolemhemhemandOigiangbe,1991;Adedireetal.,2011).The
inabilityoftheeggstosticktothecowpeaseedduetothepresenceoftheached,powderandlatex
alsoreducedadultemergencearisingfromeggmortality(Adedireetal.,2011).Ithasbeenreported
thatoneofthemainmechanismsofactionofplantextractsistheirabilitytopenetratethechorionof
bruchideggsviathemicropyleandcausethedeathofdevelopingembryosthroughasphyxiation(Don-
Pedro1996a,1996b).Theprotectantabilityoftheextractswashighlyremarkable.Itisevidentfrom
thisstudythatalltheextractstestedhavethepotentialofbeingusedasbiopesticides.

CONCLUSIONANDRECOMMENDATION
ThisstudyhasrevealedtheinsecticidalpotentialofJatrophacurcasandJatrophagossypyfoliaas
protectantsofstoredcowpeaagainstCallosobruchusmaculatusandcouldserveasalternativeto
syntheticinsecticidesfortheprotectionofstoredcowpeaseedsagainstcowpeabruchid,C.maculatus.
Theseplantsaremedicinal,readilyavailable,safe,eco-friendly,biodegradableandhavenotbeen
reportedtobetoxictoman.
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