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ABSTRACT RESUME
The study investigated the insecticidal properties of foukpasie-Gomez, D. A., MonForp, K. G, AGYIR-Y AwsoN, A.,
local medicinal plantsRicinus communidinn. (castor Owusu-Biney, A. & Osag, M.: Evaluation de qua& espéces
bean), Jatropha curcasLinn. (coral/purging nut), de plante locale par I'activité insecticide contre Sitophilus
Anacardium occidentaleLinn. (cashew nut), and zeamais Motsch (Coleoptera: Curculionidag et
Erythrophleum sauvelenasswood)—under laboratory Callosobruchus maculaty§.) (Coleoptera: Buchidas.
conditions against two storage pes¥stophilus zeamais Les propriétés insecticides de quatre plantes médicinales
(Motsch.) andCallosobuchus maculatus(F.), using locales:Ricinus communi&inn. (haricot de ricin)Jatro-
two methods of treatment, topical application of crud@ha curcasLinn. (noix de purge/corail)Anacardium
powder water extracts and dried powder admixture inccidentale Linn. (noix de cajou), eErythrophleum
grains. The materials were tested at 0, 1, 5, 10, and 8@uveolengle mancone) étaient étudiées sous les condi-
per cent concentrations. Contact toxicitgpellence, tions de laboratoire contre deux ravageurs de stockage:
and inhibition of progeny emergence were monitore&itophilus zeamaigMotsch.) etCallosobruchus maculatus
after treatmentsAt 20 per cent,Ricinus showed the (F) en utilisant deux méthodes de traitement: application
highest repellence of. maculatus(96.08%), followed actuelle d’extraits de poudre brute en eau et la poudre
by Jatropha (68.15%), Anacardium (62.30%) and séche additionnée engrains. Les matiéres étaient dises
Erythrophleum (25.40%), respectivelyAgainst S. I'essai a 0, 1, 5, 10, et 20% de concentratiofexicité
zeamais, Anacardiumecorded 80.32 per cent repellencepar contact, repoussement et l'inhibition de I'émergence
followed by Ricinus (60%), Jatropha (58%) and de progéniture étaient suivies de pres aprés les traitements.
Erythrophleum(10.02%).At lower concentrations (1, 5 A 20%, Ricinusmontrait le repoussement le plus élevé de
and 10%), repellence of all the plant extracts did na€. maculatus(96.08%), suivi padatropha (68.15%),
seem to follow any trend. Dried ground seeds or powdénacardium (62.30%) etErythrophleum (25.40%),
water extract of the four plant materials at a dose of &spectivement. Contr®. zeamaisAnacardiumdonnait
per cent (w/w) significantly reduced progeny emergencg0.32% de repoussement, suivi [icinus (60%), Jatro-
in treated maize and cowpea grains. From the stRdy pha (58%), etErythrophleum(10.2%). Aux concentra-
communisseems to be the best candidate among th®ns plus faibles de (1, 5 et 10%), le repoussement de tous
four plant species tested. It is highly toxic, repellentles extraits de plantes ne donnaient pas I'impression de
and inhibits progeny emergence to a larger extent thauivre aucune tendance. Les grains secs moulus ou I'extrait
the other three plantsJatropha curcasand A. de poudre en eau des quatre matieres de plantes a une dose
occidentalewere also very effective. It is, therefore,de 5% (w/w) causaient des réductions considérables dans
concluded thatR. communis, J. curcasand A. [I'émergence de progéniture de grains de mais et de dolique
occidentalehave great potential to develop into botanicatraités. D’apre I'étudeR. communissemble étre le
pesticides and must be exploited. meilleur spécimen de quatre espéces de plantes mises a
I'essai. Elle est hautement toxique, repoussante et inhibe
I’émergence de progéniture dans une plus grande mesure
que les trois autres planteslatropha curcaset A.
occidentaleétaient également trés efficace. Donc, la con-
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clusion est tirée qud&k. communis J. curcas et A.
occidentale ont beaucoup de potentiel pour le
Original scientific paperReceived 1@\pr 04; revised 07 développement en pesticides botaniques et devraient étre

May 05. exploité.

Introduction (Jacobson, 197®bbiw, 1990; Kis-Emas, 1990).
Maize and cowpea grains are stored for a uniforlimong these, extracts of the neem tree,
supply of food, to provide reserve forazadirachtaindica. Juss, has received the most
contingencies, and to speculate on high pricegtention (Jacobson, 1975; Saxena, Jilani &
(Degage, 1999). Howeveinsect pests causeKareem, 1988)Jatropha curcashas also been
losses ranging from 20 to 30 per cent during graifel| studied in Ghana and has been established
storage (Eitcha &adesse, 1999). Control ofinsecto have pesticidal properties (Cobbinah &
pests in the stored product environment has, oV&ppiah-Kwarteng, 1991; Cobbinah & Tuani, 1992;
the years, been mainly dependent on usinwusu-Akyeawpers. com.).
chemical insecticides and, to a little extent, on This study was aimed at evaluating the
using biological methods. Howevethis insecticidal activity of). curcasand three less
dependence on chemical pesticides has resulte@idied medicinal plant®: communis, A.
in a complex of pest control problems in the storeglccidentaleLinn. and E. sauvelenson two
product environment; the most important beingtored product insects. maculatusand S.
the effect these chemicals have on the consumgfamais Characteristics studied included toxigity

and the environment as well as the cost to th@pellence, and inhibition of development.
farmer Thus, the need is to develop alternative

control strategies that would reduce or eliminate Materials and methods
these problems. Collection and preparation of plant materials
At the Biotechnology and NucleAgriculture  Four local plant species were selected for the
Research Institute (BNARI) of the Ghali@mic  study Dried seeds of three plant specRinus
Energy Commission (GAEC), research inta&ommunis, Jatropha curcasndErythrophleum
applying gamma radiations in controlling storedauvelenswere harvested on the plants from
product pests has been going on over the yeaBodowa,Agomeda and Kwabenya nefccra.
It has been realized from these researches thatMots of the fourth planfnacardium occidentale,
single control strategy can be relied on fowere collected from Dome. Seedslo€urcasand
sustained, effective control of stored producR. communisvere further dried at 27 #Q for 7
pests. Therefore, the need is to find alternativeays and then ground with a Hammer laboratory
control methods that can be combined witlmill to a fine powderSeeds oE. sauvelenand
irradiation in an integrated systesttention is nuts of A. occidentalewere roasted in an
now focused on folk medicinal plants that araluminium pan on a hotplate for 1 h, allowed to
available in the wild. For subsistence farmers inool, and then ground with a Hammer laboratory
the developing world including Ghana, medicinainill to a fine powderThe seed and nut powders
plants could be a cheap and safe alternative Wwere kept in black poly bags in a refrigerator till
synthetic chemical insecticides. they were to be used. Some powder for each plant
Plants are a rich source of compounds that hagpecies was used directly as admixture to grains
insecticidal activity (Jacobson, 1975). Theand some used for the powder water extraction.
effectiveness of some plants against storethe different treatments of the plant materials were
product insects has already been demonstratedsed on their traditional uses in the country
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Crude extraction Mortality and progeny emergence bioassays
Solutions of 20 per cent (w/v) seed powder The experiments foS. zeamaisand C.
were prepared to 500 ml in conical flasks for all theaculatuswere run concurrentlyOne hundred
four plant species. The conical flasks containingrams (100 g) of equilibrated grains were weighted
the solutions were placed in a water bath &340 into jam jars (12 cm height x 5.5 cm diameter).
for 3 days and shaken every 6 h. The solutioi®eed powder was added to the jars at 0, 1, 5, 10
were then filtered through Whatman filter papeand 20 g to give 0, 1, 5, 10 and 20 per cent seed
using a vacuum pump. The extracts were dilutggbwder concentrations for maize and cowpea.
to 1,5, 10 and 20 per cent for use in toxicity test&ach concentration was replicated three times.
Twenty 0 to 3-day-old aduls. zeamaisindC.
Grains maculatusvere introduced into each jar of maize
Grains of maize and white cowpea, purchasethd cowpea, respectivelgnd covered with
from the Madina market neAccra, were sieved pieces of muslin cloth. The set-up was kept on
to remove any extraneous materials and insectise laboratory shelves for 7 days. The insects
The grains were then frozen for 2 weeks to kill anyere then sieved out and the number of dead and
insects and also their eggs, larvae or pupae hidiliging insects were counted and percentage
within the grains. Before use, the grains wenmmortality determinedhll the insects were removed
removed and kept on the laboratory shelve fand the set-up kept till progeny emergence. The

24 h to equilibrate. number of progeny emerging were counted and
removed from the set-ups from the 30th day and
Culturing of insect pests 25th day after introduction f@&. zeamaiandC.

Sitophilus zeamaisnd Callosobruchus maculatus,respectively; and thereaftezvery
maculatusvere cultured in the laboratory of the24 h for 12 days when no emergence was recorded
Department of Food Science and Radiatioim the treatments.

Processing, GAEC. Insects used to set up the stock

culture were collected from the Malamata and@opical application bioassay

Madina markets neakccra. Kilner jars (22 cm  Atotal of 20 adults, comprising 10 females and

height; 7.5 cm diameter) were filled with 200 g 010 malesof S. zeamaiandC. maculatusywere

maize (10 jars) and cowpea (10 jars). Thirtused for each concentration. Concentrations of

unsexed aduls. zeamaiandC. maculatusvere 0, 1, 5, 10 and 20 per cent (v/v) crude extract

placed in each of the Kilner jars of maize angreparations were used with three replications.

cowpea, respectiveland covered with pieces of The head of an insect pin was dipped into the

muslin cloth (0.5mm mesh). One week aftesolution and the first drop allowed to fall off; the

introducing the insects when they would haveecond drop was applied to the mid-thoracic

laid eggs, they were sieved out of the grafdls. region of the insect. The insects were then placed

the 30 insects placed in each jar were removédlividually in 1.5 cm x 1.5 cm x 1.5 cm-glass vials

carefully The set-up was placed on laboratorwith a grain of maize fos. zeamaiand cowpea

shelves at 27 +°C, 67 £+ 10 per cent RH, and 12/1Z%or C. maculatus The vials were then covered

light/darkness for eggs to develop. Three daysd kept on the laboratory bench for 7 days after

after the first adult insects were observed (i.ewhich mortality was determined.

when the insects were between 0 and 3 days old),

they were sieved out and used for the bioassagepellency bioassay

or for subcultures. Food preference chambers were prepared by
joining two GA-7-3 vessels (3"x 3"x 4") together
at the base by &shaped transparent glass tube
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with the tail end connected to a hole drilled at the Results
base of a plastic Petri dish (90 mm diameter). OriRepellence &. zeamaiandC. maculatuby plant
hundred grams of equilibrated maize f8r materials
zeamaisand cowpea fo€. maculatusvere put Fig. 1 presents results of repellence bioassays for
into each of the two GA-7-3 vessels. The grainextracts of the four plants & zeamaisndC.
in one of the vessels were mixed with seed powderaculatus.Against S. zeamaigqFig. 1a),
at1, 5, 10 and 20 per cent, and those in the othenacardiunperformed best, giving 80.32 per cent
vessel were untreated and served as control. Eagpellence, whileErythrophleumshowed
concentration was replicated three times. Fiftgignificantly least repellence (10.02%j}.20 per
adultS. zeamaifor maize andC. maculatudor  cent,Ricinusseemed to show significantly highest
cowpea were introduced into the Petri dish forepellence o€. maculatug96.08%), followed by
each set-upThe end of the long arm of the Jatropha(68.15%) andAnacardium(62.30%),
shaped tube connected to the Petri dish wasspectively; whileErythrophleumshowed the
opened after 1 h when the insects had stabilizddwest repellence of. maculatusof 25.40 per
The set-up was left for 24 h and the number afent (Fig. 1b)At lower concentrations (1, 5 and
insects in the control and treated vessels weld %), repellence of all the plant extracts did not
counted. Percentage repellence was determingdem to follow any trend. Repellency Gf
using the formula: Pr = (Nc — Nt)/(Nc + Nt) x 100,maculatusvas significantly highef{ < 0.05) than
where Pr = percentage repellence, Nc = numbertbfat of S. zeamaidor all the plants, except for
insects in control, and Nt = number of insects idnacardium
treated grains.
Mortality effect of plant materials 0B. zeamais
Data analysis andC. maculatus
All mortality counts were corrected for natural Fig. 2 shows mortality 0o8. zeamaigndC.
mortality usingAbbot's formula (Abbot, 1925). maculatusdue to topical application of extracts
Means were compared usiddNOVA in SPSS from the four plants and powder admixture
verl0. Probit analysis in SPSS was used toeatment of grains. GenerallRicinus caused
determine LG, higher mortality in both insects for topical
application and admixture treatmeh¥ith the
topical application bioassay 0B. zeamais,
Jatropha, Anacardiumand Erythrophleum

(a) Sitophilus zeamais
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(b) Callosobruchus maculatus
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Fig. 1. Repellence of S. zeamais and C. maculatus by extracts of four plant species.
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Tovical A IIc45 40 and 35 per cent, respectw%nRicinus lower (P < 0.05) mortality (65%)\ith the admixture
pieat Aep (80%) Where s oﬁ: maculatus Ricinus, treatment,Erythrophleumcaused significantly
ihied pttarediife Eredtigwdel00 per centlowest P < 0.05) mortality inS. zeamaig5%);
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Erythrophleum and Anacardium caused in the 1 per cent treatment, 3 in the 5 per cent
significantly lowest P < 0.05) mortality inC. treatment, and completely preventing emergence
maculatug30 and 40%, respectively). in the 10 per cent treatmertatrophadid not
Using probit analysis in SPSS, median lethglerform too well againsC. maculatusat 1 per
concentrations (LGs) were estimated for all four cent, but completely prevented progeny
plant materials applied topically and as admixturedmergence at 5 per ceAnacardiumcould not
to S. zeamaisand then for all four plants appliedcompletely inhibit progeny emergence $f
as admixture t&€. maculatusThe LG s for the zeamaisbut reduced the number of progeny from
plant materials applied . maculatugopically 178 in the control to 25 in the 20 per cent treatment.
could not be determined because the data wditecould also not reduce emergence @f
unsuitable for probit analysi¥able 1 shows the maculatus to any significant level.
LC,s. Erythrophleunhad the largest LCagainst  Erythrophleumcould also not reduce progeny
S. zeamaifor both treatments (111.64 g for topicaemergence of any of the two insects; it rather
application and 132.85 g for admixture applicationseemed to significantly increase the number of
Ricinushad the lowest L for S. zeamaieated progeny emergence {D. maculatus
topically (0.79 g), andatrophahad the lowest

TaBLE 1

Median Lethal Concentration (LQ of Materials Fom Four PlantsApplied Dpically and asAdmixtue to S.
zeamaisand C. maculatus

Plant S. zeamais C. maculatus
Admixture Topical application Admixture
LC,, LFL UFL LC,, LFL UFL LC,, LFL UFL
R. communis 5.85 290 10.05 0.79 0.01 3.58 3.55 1.63 6.08
J. curcas 3.51 1.63 6.21 41.21 9.13 2206.20 6.21 3.22 10.64
A. occidentale 20.32 11.05 45.67  48.33 10.45 8996.46 | 47.94 20.40 151.36
E. sauvelens 132.85 11.91 2088.63 111.64 19.91 99315.22 | 46.28 17.16 143.97

Key: LFL — Lower fiducial limit; UFL — Upper fiducial limit

for S. zeamaigeated by admixture (3.51g). For Discussion
maculatugreated by admixturéynacardiumhad Plants produce and store varied secondary
the highest L (47.94 g) an®icinusthe lowest. metabolites that have been found to play a
protective role against herbivores€®veret al,
Effect of plant powder on progeny emergence fa991;Wink, 1993) These metabolites are exploited
S. zeamaiandC. maculatus for insect pest control in stored products.
Fig. 3 shows the effects of powders of all fouHowever the insecticidal activities vary from plant
plants on the emergence of progenySoreamais to plant, and these variations depend largely on
andC. maculatusRicinusseemed to be the mosthe chemical composition of the plant species (Kis-
effective againstC. maculatusit completely Tamas, 1990Wink, 1993). By their déct on
inhibited progeny emergence at 1 per cenifsects, natural plant compounds may be grouped
whereas there were 460 progenies in the contrak toxic substances or behaviour-modifying
Jatrophawas best again8. zeamaisreducing substances (Chaudhyr{990).The toxic
progeny emergence from 211 in the control to Iubstances may be ovicidal, larvicidal, or
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Erythrophleum

Fig. 3. Effect of powders of four plants applied to grains as admixtures at different concentrations on progeny
emergence of S. zeamais |d

adulticidal. They include nicotine, rotenoneplant species]atrophacurcasandA. occidentale

es, ajugarms, e pyrethrins, sparteineehance progeny emergence instead of inhibiting
lupinine and angustifoline may act as. The high toxicity of the plant materials to the

,  activity. The inhibition of progeny production by
died seem tR. communis, J. curcaand A. occidentale
fying propertiesuggests that these plants have ovicidal and
for botanicalrepellent properties (Udo, Owusu & Obeng-Ofori,
stored produ2004). The combined low repellence and lack of

S. zeamais

best plan among the fou species tested. It is
ighly toxic, resﬁealTént and inAfBits progeny Conclusion
e other thiReinus communis, J. curcandA. occidentale
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have great potential to develop into botanical Ethiopia. InMaize production technology for the
pesticides and must be exploit&alythrophleum future: Challenges and opportunitiesviii, 101-
sauvelensnust be studied further to determine 104. CIMMYT, Addis Ababa, Ethiopia. 399 pp.

which specific part has the insect contropwivedi, S. C.& Venugopalans, S(2002) Eficacy

properties and against which insects it is most pf Tabernaemontana livaricatand Tamarindus

effective. Further studies into extracting, isolating, Il?:l :t:gacs ;E):ggfriiﬂigt ;E?eiiligu)c?cl:eo?gggt\gguIse

characterizing and formulating these plant species Bruchidae)Baltic J. Coleopt2 (2), 159-163.

is recommended. Eticha, F. & TadesseA. (1999) Efects of some
botanicals and other materials against the maize
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