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ABSTRACT. Toxicity and repellency of the oil extracted from benniseed (Sesamum indicum
L.), olive (Olea europaea L.), and horseradish (Moringa oleifera Lam.) were evaluated in the
laboratory on cowpea bruchid, Callosobruehus maeulatus (F.), at 28- 31°C and 41-72% RH. The
tests were laid in completely randomized design with four replications per treatment. The rates
of oil tested for toxicity were 0 (control), 0.10,0.20,0.30,0.40 and 0.50 gl10 g cowpea seeds.
The repellency test was conducted in Petri dish containing treated and untreated Whatman No.1
filter paper; the rates of oil tested were 0 (control), 0.5, 1.0, 1.5 and 2.0 g/30 em". LCso was
calculated from probit analysis of toxicity data while repellency data were analyzed with
GENSAT 2005 programme. The oil from each of benniseed, olive, and horseradish caused
significantly higher (P<0.05) mortality to C maculatus adults at 24 h post-treatment compared
to the control treatment; the olive oil was the most potent (LCso of 0.125 gl10 g seed) and
benniseed oil the least potent (LC," of 0 .279 gll 0 g seed). At the highest rate of application, the
three oils evoked Class V repellency (81.0% for horseradish; 81.0% for olive, and 91.8% for
benniseed). The toxicity and repellent effects of the oils imply that stored cowpea seeds can be
adequately protected against C.Maculatus.

INTRODUCTION
Cowpea [Vigna unguiculata (L.) Walp.]

seed. is one of the most important grain
legumes in Nigeria. It is a cheap source of
vegetable protein, and its high lysine content
makes it a natural supplement to staple diets
of cereals, roots and tubers and fruits, besides
being an important source of fodder for
livestock (Alzouma,1989). In the tropics. a
major problem encountered during storage of

the cowpea seeds is infestation and damage by
the cowpea bruch id. Cal loso br uchus
maculatus (F.) [Ofuya, 2001]. Damaged seeds
are defaced with egg chorion and riddled with
adult exit holes and subsequently have
reduced weight, poor marketability and low
viability.

Stored cowpea seeds are protected from
insect infestation and damage usually by using
synthetic insecticides such as
hexachlorocyclohexane (HCH), fenitrothion,
malathion, chloropyrifos, pirimiphos- methyl
and tetra-chlorides (Apcji, 1988). These
insecticides have, however, become largely
inaccessible to resource-poor farmers due to
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their high cost (Afun et al., 1991) and they
leave residue that are hazardous to the
ecosystem (Schwab et al., 1995). These
constraints and negative effects have led to
renewed interest in the search for botanical
insecticides as alternatives to synthetic
chemicals.

The use of some non-volatile edible oils for
the control of stored product beetles has been
reported extensively (Grainge and Ahmed,
1988). There are also repolis of their use as
condiments (Rehm and Espig, ]991). This
study evaluated the toxicity and repellency of
edible oils extracted from benniseed,
Sesamum indicum L. (Padaliaceae); olive,
Olea europ ea e L. (Oleaceae); and
horseradish, Moringa ole ifera Lam.
(Moringaceae) to C. maculatus.

MATERIALS AND METHODS
The experiment was conducted under

ambient conditions (28-31 DC, 41-72% RH) in
Agronomy Laboratory of the College of
Agriculture, Lafia (08.33~ and 08.32°E),
north-central Nigeria, between Apr. and
Aug.,2007.

Insect Rearing, Oil Extraction and Seed
Treatment.

The culture of C maculatus was started
from an infested batch of cowpea seeds
purchased from Lafia market. Bruchids were
reared subsequently on Kananede, a common
variety of cowpea. Oils from benniseed,
horseradish, and olive were used in this study.
Decorticated seeds of benniseed (2 kg), and
horseradish (2 kg) were separately milled
with an electric kitchen mill into dough.
Olive fruits (2 kg), from which seeds have
been removed, were parboiled in water at
65llC for 30 min and mashed to paste. Oil was
then kneaded out from each dough/paste by
alternate wetting and pressing according to

the method of Lale (2002). The oils were
colJected and kept separately in 250 ml
volumetric flasks until ready for use.

\Vhole and pristine seeds of cowpea from
the produce harvested at the College of
Agriculture, Lafia, in 2006 were fumigated
with Phostoxin" (aluminium phosphide)
tablets in an air-tight Kilner jar for 5 days.
The seeds were thereaftc r aired in the
Laboratory for 4 days to dissipate the
fumigant.

Toxicity of Three Edible Oils to C.
maculatus.

Four weights, 0.10, 0.20, 0.30, 0.40 and
0.50 g, of each ofbenniseed oil, olive oil, and
horseradish oil, were dissolved separately in
0.2 ml of analytical grade acetone and used to
treat 109 of cowpea seeds contained in a 50
ml glass jar. A glass rod was used for stirring
to ensure adequate coating of seeds with the
oil; stirring stopped when acetone was
completely evaporated. The control had 109
of seeds treated with 0.2 ml of acetone. Thirty
pairs of 2- to 3- day old adult C maculatus
were introduced into treated and control glass
jars by means of a pooter and the jars were
covered with lids having 10 equidistant holes
of 0.05 mm diameter. The treatment and
control were replicated four times and
arranged in completely randomized design.
Bruchid mortality was taken 24 h after
treatment. A bruchid was counted as dead ifit
did not respond to probing with a fine brush
bristle (Su, 1976).

Repellency of Th rce Edible Oils to C.
maculatus,

The Petri dish chamber test. as described
by Sighamony et al. (1984), was used to
determine the repcllence of C maculatus by
the three edible oils. Test arena consisted of9
cm diameter Whatman No.1 filter paper cut
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into two halves. Four concentrations of the
different edible oils were prepared by
dissolving 0.5, 1.0, 1.5, and 2.0 g in 0.2 ml of
analytical grade acetone. Each concentration
was applied to one half of the filter paper as
uniformly as possible by means of a pipette
while the other half was left untreated. In the
control dish, half of the paper was treated
with 0.2 ml acetone and the other half was
left untreated. The treated and the untreated
halves were rejoined using clear adhesive
tape and placed in the glass Petri dish. After
evaporation of the acetone, 30 adult C
maculatus that were 2- to 3-days old were
placed in the centre of each Petri dish and
covered. The treatments were arranged in
completely randomized design with four
replications per treatment. The numbers of
insects present on treated and untreated
halves were recorded after 30 min.

Statistical Analysis.
Data from toxicity test were subjected to

probit analysis using the United States
Environmental Protection Agency Probit
Analysis Version 1.5 and the LC,o values
computed while the data from repellency test
were analyzed following the method of
Sighamony et al. (1984), and using GENSAT
2005 programme. Repellency classification
followed the method of Me-Govern et al.

,.1!

(1977). Differences between means were
separated using the Least Significant
Difference at the P=O.05.

RESULTS AND DISCUSSION
The results show that olive oil caused

mortality to C maeulatus adults at relatively
lower concentration (0.125 gll Og of seed)
than either horseradish oil (0.163 g/I Og of
seed) or benniseed oil (0.279 gll Og of seed)
[Table 1]. At the highest dosage, the three oils
caused 100% mortality within 24 h.

Comparison of the 24 h LC,u values (Table 1)
shows that there was no significant difference
between olive oil and horseradish oil since the
95% fiducial limits overlapped whereas
benniseed oil was significantly less toxic.

The toxicity of olive oil to C. maculatus as
observed in this study is in agreement with the
findings of Ahmed et al. (1988) [95% bruchid
mortality on mung beans, Vigna radiata] and
Salas and Hemandez (1985) [100% bruchid
mortality on pigeonpea, Cajanus cajan].
Previous evaluations of horseradish oil were
for the control offungal disease and root knot
nematodes (Stoll, 1988). However, this study
has shown that the oil has potential as
insecticide against C. maculatus on cowpea.
Althouzh benniseed oil seems to have little~
toxic effect to C maculatus in this study, the
oil has been used to protect cowpea seeds
resulting in 92.5% mortality for adult C.
maculatus, and 98.5% mortality for adult
Aeanthoseelids obteetus (Salas and
Hemandez, 1985). The ability of the oil to
completely protect cowpea in storage for up
to 6 months and reduce oviposition fitness of
C. ch inensis has also been reported
(Chouldhary, 1990).

Repellency test results (Table 2) show that
the three oils repelled C. maculatus at all rates
of application (39.25-81.00% for each of
olive and horseradish, and 64.28-91.80% for
benniseed). There were statistically
significant differences (P=0.05) among
dosages and at the highest dosage (2 g/30
em} all oils evoked Class V repellency
(81.00-91.80 %). In decreasing order,
repellency was benniseed oil > horseradish
oil> olive oil. Benniseed oil seemed to have
generally higher class of repellency at the 0.5-
1.5 g/30 ern' rates of application than olive
and horseradish oils. It is likely that the
different active principles contained in the
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Table 1. Acute toxicity (LCso) of three edible oils to C. maculatus.

Source of r.c, 95% Fiducial
oil (g/10 g seed) limit

Seed ofbenniseed 0.28 0.22-0.32
Seed ofhorseradish 0.16 0.09-0.22
Fruit of olive 0.13 0.07-0.17

Slope value

7.32
2.34
3.01

Table 2. Percentage and class of repellency of three edible oils to C. maculatus,

Dosage Benniseed Horseradish Olive
(g/Ju crnof
filter paper) percentage class percentage class percentage class

o (control) 25.50 II 29.25 II 25.50 II
0.5 64.28 IV 39.50 II 39.25 II
1.0 79.00 IV 54.25 III 56.68 III
1.5 87.43 V 72.93 IV 68.78 IV
2.0 91.80 V 81.00 V 81.00

SED 3.74 4.20 4.86
LSD (P=0.05) 4.04 4.54 5.25

plant oils are responsible for the observed
repellency properties. Benniseed oil has been
reported to contain an alkaloid (Anon., 1960);
horseradish oil has both alkaloid and
triterpenoids (Anon., 1960; DePadua et al.,
1978) and olive oil has hydrocinchronine,
cinchonine, oleic and linoleic acids
(Robbelen etal., 1989).

Since the oils effectively controlled
bruchids at relatively low concentrations,
their use may not result in serious health
hazards in humans or livestock. It is
imperative to point out that the products from
benniseed, olive, and horseradish are already
an important component of diets of many
Africans and Asians. Thus, promoting
adoption of their oils as botanical insecticides
for preservation of stored crop products may

not be difficult. Nevertheless, there is still
need to investigate toxicological effects of the
oils on mammals, especially at the
concentrations reported in this study, before a
recommendation for their adoption as
insecticides can be made.
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