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ABSTRACT

PowdersandashesfromVernoniaamygdalinawereevaluatedfortheirefficacyascontact

insecticidesoncowpeabruchid,Callosobruchusmaculatusinthelaboratoryatambient

tropicalconditionsoftemperatureandrelativehumidity.Thepowdersandasheswereapplied

atrates0.0(control),2.00g/20gofcowpeaseeds.Theresultindicatedthattheplantashes

andpowderstestedascontactinsecticidessignificantly(P<0.05)reducedthenumberof

testedinsects.However,stembarkashandpowderwasthemosttoxictoC.maculatusthat

evoked100%mortalityofadultcowpeabruchidafter72hofexposure.Therewasnoprogeny

developmentofthebruchidinsamplestreatedwithV.amygdalina.Thesurvivalofthebruchid

from eggstoadultswhentreatedwiththeplantpartpowdersshowedthattherewas

significantly(P<0.05)more%progenydevelopmentinthecontrolcomparedtoothers.This

studyshowedthatallthetestedplantpartspowdersandashesweretoxictocowpeabruchid

andthepowderscanbemixedwithcowpeaseedstopreventhatchingoftheeggsthereby

aidingtheircontrol.
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INTRODUCTION

Cowpea,VignaunguiculataisanimportantfoodcropintropicalcountriesespeciallyinWest

Africawhereitisacheapsourceofdietaryprotein(Adedire,2002).Thedryseedconsistsof

about25%proteinand67%carbohydrate.Itisalsoagoodsourceofcalcium,iron,vitamins

andcarotene.Initialinfestationofcowpeaseedsoccursinthefieldjustbeforeharvestand

the insectsare carried intothe store where population buildsup rapidly(Adedire,

2002).Callosobruchusmaculatushasbecomeamajorstorageinsectpestoftheseeds.Some

peoplerelishvegetabledishesofyoungcowpealeaves,immaturepods,orimmatureseeds

(Alabietal.,2006).Thecowpeabruchidisacosmopolitaninsect,withitsinitialinfestation

startinginthefieldjustbeforeharvestandtheinsectsarecarriedintothestorewherethe

populationincreasesrapidly(Ofuya,2001;Ilekeetal.,2012).Themagnitudeofinfestation

betweenC.maculatusandhumanbeingsforthisimportantcropnecessitatesitscontrolto

avoidfoodshortageandpromoteself-sufficiency.Thegeneraluseofinsecticidestoprotect

storedgrainshasbeenenhancedbythepublicsuspicionofanychemicalofapersistent

nature,whetherornotevidenceisavailableofanyadverseeffects(Adedire,2002).Limited

informationisavailableontheuseofmixtureofplantpowdersagainstthecontrolofC.

maculatusthisworkisaimedatdeterminingthepotentials/efficiencyoftheleaf,rootand

stembarkashandpowdersofVernoniaamygdalinaagainstC.maculatus.Theobjectivesof

thisresearcharetoinvestigatetheinsecticidalpotentialsofV.amygdalina,againstcowpea

bruchid, C.maculatus,theeffectivenessofV.amygdalinastembark,leaf,androot

ash and powders as contactand fumigantentomocide in the managementof C.

maculatusandalsoinvestigatethefecundityofC.maculatustreatedwithV.amygdalinaashand

powderatrate2g/20gofcowpeaseeds.

MATERIALSANDMETHODS
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Insectculture

TheinsectsusedtoestablishalaboratorycolonyofC.maculatuscamefromabatchof

infestedcowpeaseeds,Vignaunguiculata(L.)WalpvarietyIfebrowncollectedfrom

AgriculturalDevelopmentProject,Akure,OndoState,Nigeria.Thecowpeawerefirstcleaned

anddisinfestedbykeepingtheminafreezerat-50Cfor10days.Thefrozenseedswere

allowedtothawandplacedinsideaGallenkampoven(Model250)at400Cfor4hoursbefore

theywerestoredinplasticcontainerswithtightlids.

Beetleswererearedsubsequentlybyreplacementofdevouredandinfestedcowpeaseeds

withfreshun-infestedcowpeaseedsin2-Lkilnerjarscoveredwithmuslinclothtoallowair

circulation.Insectrearingandtheexperimentswerecarriedoutatambienttemperatureof

28+2oCand75+5%relativehumidity.

IdentificationandsexingofadultCallosobruchusmaculatus

TheidentificationandsexingofC.maculatuswerecarriedoutintheResearchLaboratory,

DepartmentofEnvironmentalBiologyandFisheries,AdekunleAjasinUniversity,Akungba

Akoko,OndoStateusingBinocularMicroscopebasedonobservationsofHalstead(1998),

Appert(1997),OdeyemiandDaramola(2000).Malehavecomparativeshorterabdomenandthe

dorsalsideoftheterminalsegmentissharplycurveddownwardandinward.Incontrastthe

femaleshavecomparativelylongerabdomenandthedorsalsideoftheterminalsegmentis

onlyslightlybentdownward. Thefemalealsohastwodarkvisiblespotsontheirelytra

(OdeyemiandDaramola,2000).

Plantcollection

TheplantevaluatedinthisworkisV.amygdalina.Theywereobtainedinfreshform,freeof

insecticidesfromAkungbacommunity,OndoState,NigeriaandauthenticatedbythePlant

ScienceandTechnologyDepartmentofAdekunleAjasinUniversity,AkungbaAkoko,OndoState.

Thisplantmaterialwasrinsedincleanwatertoremovesandandotherimpurities,cutinto

smallerpiecesbeforeairdriedinawell-ventilatedlaboratoryandgroundintoveryfine

powderusinganelectricblender.Thepowderswerefurthersievedtopassthrough1mm2

perforations.Thepowderswerepackedinplasticcontainerswithtightlidsandstoredina
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refrigeratorat4oCpriortouse.

CollectionofCowpeaSeeds

Cowpeaseedsusedforthisstudywereobtainedfrom anewlystockedseedsfreeof

insecticidesatAgriculturalDevelopmentProgram(ADP),Akure,OndoState,Nigeria.Firstly,

theseedswerecleanedanddisinfestedbykeepingat-5oCfor7daystokillallhidden

infestations.Thisisbecauseallthelifestages,particularlytheeggsareverysensitivetocold

(Koehler,2003).ThedisinfestedcowpeaseedswerethenplacedinsideaGallenkampoven

(model250)at40oCfor4h(Jambereetal.,1995)andlaterairdriedinthelaboratoryto

preventmouldiness(Adedireetal.,2011)beforetheywerestoredinplasticcontainerswith

tightlids.

Effectofcontacttoxicityofplantspowdersonadultmortality,ovipositionandprogeny

developmentofCallosobruchusmaculatus

FinepowdersofV.amygdalinaweremixedwithcowpeaseedsattherateof2.00gofcowpea

seedsin250mlplasticcontainers.Tenpairsof2–3daysoldadult’sC.maculatuswere

introducedtoeachofthecontainersandcovered.Fourreplicatesofthetreatedanduntreated

controlswerelaidoutinCompleteRandomizedDesign.Theadultmortalitywasassessedafter

every24hfor96h.Adultswereconsidereddeadwhenprobedwithsharpobjectsandthere

werenoresponses.Attheendofday4,allinsects,bothdeadandalive,wereremovedfrom

eachcontainerandovipositionwerecountedandrecordedbeforereturningtheseedstotheir

respectivecontainers.PercentageadultmortalitywascorrectedusingAbbott(1998)formula

thus:

xP
T=

-P
o

P
c

100-P
o

100

1

WherePT =correctedmortality(%)

PO =observedmortality(%)

PC =controlmortality(%)

Theexperimentalsetupwaskeptinsidetheinsectrearingcageforfurther30daysforthe

emergenceofthefirstfilial(F1)generation.Thecontainersweresievedoutandnewly

emergedadultcowpeabruchidwerecountedandrecorded.Thepercentageadultemergence
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wascalculatedusingthemethodofOdeyemiandDaramola(2000).

% Adultemergence= x
Totalnumberofadultemergence

Totalnumberofeggslaid

100

1

Percentageweightlossofthecowpeaseedswasdeterminedbyre-weighingafter35daysand

the%lossinweightwasdeterminedasfollows:

%Weightloss= x
Changeinweight

Initialweight

100

1

Afterre-weighing,thenumbersofdamagedcowpeaseedswereevaluatedbycounting

wholesomeseedsandseedswithbruchidemergentholes.Percentageseeddamagedwas

calculatedasfollows:

%Seeddamage= x
Numberofseedsdamaged

Totalnumberofseeds

100

1

BeetlePerforationIndex(BPI)usedbyFatopeetal.(1995)wasadoptedfortheanalysisof

damage.Beetleperforationindex(BPI)wasdefinedasfollows:

BPI= x
%treatedcowpeaseedsperforated

%controlcowpeaseedsperforated

100

1

BPIvalueexceeding50wasregardedasenhancementofinfestationbytheweevilornegative

protectabilityoftheextracttested.

StatisticalAnalysis

Dataweresubjectedtoanalysisofvariance(ANOVA)andtreatmentmeanswereseparated

usingthenew Duncan’smultipleRangeTest.TheANOVAwasperformedwithSPSS20.0

software(SPSS,Inc.2007).

RESULTS

ToxicityofVernoniaamygdalinaashandpowdertoCallosobrochusmaculatus
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Theeffectivenessoftheashandpowdersoftheleaf,stembark,androotofV.amygdalinaon

thesurvivalofcowpeabruchid,C.maculatusispresentedinTable1.Therewereno

significantdifferencesonthemortalityofcowpeabruchidstreatedwithvariousplantpowder

parts.However,stembarkashpowderwasthemosttoxictoC.maculatusthatevoked100%

mortalityofadultcowpeabruchidafter72hofexposure.Theresultindicatedthatvarious

plantpowderstestedascontactinsecticidessignificantly(P<0.05)reducedthenumberof

testedinsects.Generally,V.amygdalinastembarkashandpowdersweremoretoxicthanthe

othertestedplantpowderparts(leafandroot).

Table1:PercentagemortalityofadultC.maculatustreatedwithV.amygdalinaashand

powdersatrate2g/20gofcowpeaseed

V.amygdalinaashand

powders

Mean%Mortality+SEonDays

1 2 3 4

Ash(L) 25.00±2.89c 40.00±4.08cd 72.50±7.50cd 85.00±4.89c

Ash(S) 40.00±4.08d 75.00±3.89e 100.00±0.00e 100.00±0.00d

Ash(R) 20.00±4.08bc 32.50±7.50bc 65.00±2.89c 80.00±4.08bc

Powder(L) 15.00±2.89bc 35.00±2.89bc 60.00±4.08bc 87.00±2.50cd

Powder(S) 25.00±2.89c 50.00±5.79d 85.00±4.89d 100.00±0.00d

Powder(R) 10.00±2.01b 22.50±3.50b 50.00±5.79b 65.00±2.50b

Control 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00+0.00a

Eachvalueisamean±standarderrorofmeans(S.E.M)offourreplicatemeanswithincolumn

followedbythesameletters(s)arenotsignificantlydifferentat(P>0.05)usingNew

Duncan’sMultipleRangeTest.

Keys:L–Leaf,S¬–Stembark,R–Root

FecundityofC.maculatustreatedwithVernoniaamygdalina

Table2presentedtheovipositionand% progenydevelopmentofC.maculatusafterbeen

exposedtovariousplantpowdersascontactinsecticideat2g/20gofcowpeaseeds.Progeny
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developmentwassignificantlysuppressedbyvariousplantpowderswiththestembarkash

andpowdercompletelyinhibitingtheemergenceofC.maculatus(100%efficiency).

Table2:FecundityofC.maculatustreatedwithV.amygdalinaashandpowderatrate2g/20g

ofcowpeaseeds.

V.amygdalina Oviposition %numberofprogeny

development

Ash(L)

Ash(S)

6.25±1.30ab

2.25±1.30a

9.25±1.30a

0.00±0.00a

Ash(R) 12.00±1.90b 8.33±1.64b

Powder(L) 7.75±0.84ab 12.90±1.21b

Powder(S) 3.00±1.90a 0.00±0.00a

Powder(R) 15.75±0.84b 19.05±2.03b

Untreated 50.00±5.79c 82.50±7.50c

Eachvalueisamean±standarderrorofmeans(S.E.M)offourreplicatemeanswithincolumn

followedbythesameletters(s)arenotsignificantlydifferentat(P>0.05)usingNew

Duncan’sMultipleRangeTest.

Keys:L–Leaf,S¬–Stembark,R–Root

DISCUSSION

ResultsreportedinthisresearchshowsthatashandpowdersofV.amygdalinapartshave

insecticidaleffectsoncowpeabruchid,C.maculatus.Thestembarkashandpowdersapplied

ascontactinsecticideswereverytoxictoC.maculatuscausing100% mortalityofcowpea
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bruchidatrateof2g/20gofcowpeaseedswithin4daysofapplication.Theobserved

mortalityandlowprogenymaybeduetothethickeningandhardeningpropertiesoftheash

powdersofV.amygdalinaonthebodyofadultC.maculatuswhichmayhindermobility,and

thechokyeffectsofthispowderalsodisruptmatingactivities,sexualcommunicationand

inhibitlocomotionhence,reducingovipositionanderadicatingprogenydevelopment,aneffect

thathasbeingreportedbymanyresearchers(Ofuya,1992;Adedire,2002;MainaandLale,2004;

Adedireetal.,2011;Ilekeetal.,2012).ThisisinagreementwiththefindingofMusaetal.,

(2009)whoreportedtheefficacyofV.amygdalinainthemanagementofC.maculatus.

AdedireandLagide(2008)reportedtheeffectivesofV.amygdalinainthecontrolofS.

zeamaiscausing100%mortality.

Theplantsalsopreventedovipositionandadultemergenceofbruchid.Theeffectoftheplant

ashandpowderonovipositioncouldbeduetorespiratoryimpairmentwhichprobablyaffects

theprocessofmetabolism andconsequentlyothersystemsofthebodyofthebruchid

(OsisioguandAgbakwuru1978;OnolemhemhemandOigiangbe1991;Adedireetal.,2011).Plant

producthasbeenreportedtoinhibitlocomotion(Adedireetal.,2011);hence,thebeetleswere

unabletomovefreelytherebyaffectingmatingactivitiesandsexualcommunication(Ilekeet

al.,2012).Theinabilityoftheeggstosticktothecowpeaseedduetothepresenceofthe

ached,powderandlatexalsoreducedadultemergencearisingfromeggmortality(Adedireet

al.,2011).Ithasbeenreportedthatoneofthemainmechanismsofactionofplantextractsis

theirabilitytopenetratethechorionofbruchideggsviathemicropyleandcausethedeathof

developingembryosthroughasphyxiation(Don-Pedro1996a,1996b).Theprotectantabilityof

theextractswashighlyremarkable.Itisevidentfromthisstudythatalltheextractstested

havethepotentialofbeingusedasbiopesticides.

CONCLUSIONANDRECOMMENDATION

Bitterleaf(Vernoniaamygdalina)plantismedicinal,readilyavailable,safe,eco-friendly,

biodegradableandhasnotbeenreportedtobetoxictoman,thisstudyhasrevealedits

insecticidalpotentialsagainststoredcowpeaanditisthereforerecommendedasan

entomocideandcouldalsoserveasanalternativetosyntheticinsecticidesfortheprotection

ofstoredcowpeaseedsagainstcowpeabruchid,C.maculatus.
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