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INSECTICIDAL PROPERTIES OF CERTAIN INDIGENOUS PLANT OILS

ACAINST .SIToPII'L US ZEAN4AIS MOTS.
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Altsl'l{A(:'l'

The toxiciry of the essential oils of 4 Nigerian plaots, Monodoru teruifolio Bentb, Liryia

a(roerlrir l-Ioschst, C.'ynbolngon citot$ L and Petiveria al$ac.ea L to thc maize ueevil,

Sitophiha zeamais Mots. u/as iDvestigated. lnfestation of lreated maize prior to storage

ras carrisd out at dosage rales of 0.1, 0.5, 0.7 and l.oml for each oil. More than 50%

morurlity of S. zeanais adulls \xas remrded at l. Oml dosage rate in rDaize seeds treated

'Nith L, adoensit aod M. terutiJolia, infested prior to storage aod aftcr 2 months of

srorage. The Fl progeny and prJductMty were reduced significaDtv (p< 0.05) at l. Otd

io L a.locnsir and M. laN.ifoda. Produdivity in IreatDeDts ofP. alliofua aod C:. cifiana

was Dot significantly different from conrols. Effectiveriess of the treatmeDts tested

againsl .s. zelmoir vas L otloensis> M. terudfolia> P. allitrea> C. cilranli.

IN'nl( )l)(i(r'l l()N

Presently in thc tropics, there is a gradual iDcrease in the production of maize.

Ilowever for increascd availability of maize all year round, there is the need for

adcquale protection against instect atlack in order to reduce the losses lhat occur

between harvqst and censumptioD. The use of conventiooal insecticidcs to q)nrol smred

producl insects has potenlial health hazards due mostly to toxic residues. There is ao

iDcreasing realization that planls maDufacture and store various chemical substaoc€t
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which protect them from attack by iosects, bacteria, fuDgi and viruses. Thus there is the

Deed to coDtrol food pests through the use of plant materials with a low toxicity to

mammals especially maD.

In Ni8eria, studies on {reefi pla[t. Azadbschto indica A- Juss (Odeyemi et at, lgtli
Ivbijaro, 1983; SowuDmi and Akinnusi, 1983), Piper guineen.re Schum and Thonri

(IvbUaro and Agbaje, 1986; Olaifa afld Akin8bohuogbe, 1986), groundnut oil, (Ivtijaro,

1984; Odeyemi, l99l) have revealed su bstantiral level of insecticidal activity agairst

some stored product iDsects. In the West Aifrican subregion, whole fruits of pepper of

lhe EenusCapsicum are usually placed amoog grains as a means ofprotection against

insect damage (Mejule, 1974). Also rice graios aDd maize seeds are rubbed wirh

vegetable oil to make ttlem more attractive to buyers and prevent insecl attack. In the

Cnngo, Lippia mlkiflora Hocbst, Epdorit n odoraian L., Ociruttn canu.m L., Nicotiana

tabacun L- and Chenopodium ambrosioides L. are used by farmers to protect beans

a$aijJst Acanlhoscelides oblectus (say) and Callosobruchus moculatu, F. as well as

groundnuts a$ainst Caryedon sedan s (Delobel and Malonga, .198?).

In the preseDt study, experiment was designed to iDvestigaie the toxicity of the

esseDtial oils of fou r plaDts, Monodoru tenuilolia Rel,ttt, Lippia a.loenris }j.oschst,

Crmbopogon citratus L. and Petiwra alliacea L. to the maize we*il Sitophihu zeamais

Mots., a serious p€st of maize in the tropics.

MATERIAIJ AND METHODS

Cultures of.Siroprx'lus zeatnais wete maintained or maize seeds at 2go (: and 70-75%

rh. in the laboratory. The plants used for experiments were mllected in May and June

from farms in Akure, Ondo State, Nigeria. The fruits ofM. tenuifolia, the roots ofp.
alliacea and leayes of L. odoensis and C- cirrarar werc dried in a forced air ventilated

oven at ll()o (:, crushed to shredr in a mo(ar, steam distilled and extracted for oils usiog

the British Pharmacopoiea method (Brirish pbarmacopoiea, l9S0). The oil obtained in

each case was stored in labclled plastic{p tpltles at 50 C until rcquired for use.

CleaD maize seeds (Zeo moys L.) were sterilized try freezing at -lgo C for two weeks.

The sterilized samples were condilioned for I week to the ambient temperature of
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Blf C aDd 70-75% ttr in the laboratory to bring the moisture coDtent to 12.06. The

doMge rate of 0.1, 0.5, 0.7 and l. C)ml for each oil were incorporated into 509 of tbe

maize samples contained in 25 Oml plasticap jars and mixed for 5 minutes. E4reriments

were performed in triplicate and maintained at ambient laboratory conditioDs o[

U!2 C. 70-'15% rh, lZL:. l2D. Each jar containing treated aDd untreated

(CoDtrol)maize was infested with 30 uDsexed newly emerged (O-24rh old) S- zeamais

adults. In ariother expedment, 509 of sterilized maize sample.s coDtained in 25oml kilner

jars were t reat ed each oil at dosage rates of 0.1, 0.5, 0.7 and l.Oml. After 2 months,

effeciveness of the oils after storage agaiost ,S. zeaDair was lestcd by iDtroducing 20

newly emerged (0-24br old) adul(s into the treatments.

ID both experime[ts, adult morlality was assessed l, 5 and 2l da]s after infestatioD.

Adults were considered as dcad when no rcsponse was obtained after probing the

abdomeD with forceps and removed from the jats. The jars were kcpt to observe

developmeDt ftom egg to adult stagc in each treameDt. The F, progeny were scored

every other dry uDtil emergence was complete aDd productivity (progeny/ 2l adult

days)was caiculated using the method of kazmaier and Fuller (1959).

RESTILTS

Fig. I shows the ad u lt mortalily of ,S. ze., nais iD $aize trezted with oils exracted

ftom M. tcfitifoliq L tdoensb, C. ci,tolut ard. P. auiarea. Mottality iDcreascd as dosage

of oil increased. ln M. tenuifolia and L. adoensis, high moratality above sOVa were

recorded at dosage ral e of l.Oml after aD exposu re period of 2 I days. Data on adult

emergen ce afld prod u ctivity (progeny/21 ad ull -days) of ,S. zeamais ate swnl,Jaized in

Table l.'llle Ft progeny of lhe insecls was reduced io eacb trealment when compared

to thal of the control. The insect productivily was significantly different (P <0.05) at

l.Oml dosage it L adoeuis aod. M. tentifolitL

Results on the effcctivencss of the oils against .S. zeorrais infestation after two

months storage shov/cd that l. adocnsb and M.lenuifolia exhibited good activity at

l.Onrl dosage oDly and brought aturfi 57qa and 52qo motlality respectively after 2l da),s

(Fig. 2). Although mortality was lower at 0.1, 0.5 and 0.7 dcrsage rates, thc Fl progeDy
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Fig. l. Adult mortality of S. zeon4is lreated maize priff to storage
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and productMty of S. zeotndis were significaorly differeDr (P<0.05)CIablc 2).

I)ts( rt rssl( )N

The adult mortality obseNed on the lsr aDd 2nd day of infestatior was low ro thar of

2l days. Crlaifa e, a/. ( 1987) reported that topical application of essential oils of M.

tenuifolia, L. adoen$is, P. alliocea and C. cirrartr showed acute toxicity against field

Wsts, Acroe elnmina (:ramet, Dyxlerau sqxntitionts (F.). Ootheco mutobillis Sahlbery

and Rilrtottus dentipes (F,). Thus the observed mortality io treatmcnts could be

attributcd to stomach action aDd also parrly ro contact actioD. Similarly, the ess€Dtial oil

ffoli, Dennattit ,ripetah G. Bakcr which grows as a shrub in Southem Nigeria, has beeo

shown to be vcry effective in protecling cowpeas and maize a Eainst Canosobn/chus

moculahu F. and, Sitolthiha zeatnair Motshulsky respeclivcly (OsisiogU and Agbah uru,

t978)

More plants necd to be screenerl for lheir volatile constitueots for use against insect

pest. An efective essential oil should be found from a cheap, common, easy to grow

plant. The two mcst effective oils, L. ad<xnrir and, M. tenuifolia are peredoial aod the

oils can be iDtegrated into pest maoagcmeot pflxedure.
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