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ABSTRACT. A survey of plants traditionally used for preserving stored maize (Zea
mays- L.) against Sitophilus zeamais Motschulsky was conducted in the late season of
2003 in five villages (Akiegun, Idenro, Ilala, Ileniku and Onigbado) in Abeokuta North
Local Government of Ogun State. The plants identified were AJramomum melegueta
(Rosch) K. Schum (leaf and seed), Azadirachta indica A. Juss (leaf), Cannabis indica L.
(leaf), Capsicum annuum L. (fruit), Cassia sp. (leaf), Khaya grandifoliola C.De. (stem
bark), Lophira lanceolata Tiegh. Ex Keay (leaf), Olax subscorpioidea Olivo (leaf). and
Secamone afzellii (Schult) K. Schum (leaf). Application of 2.0g stem bark ash and
powder of Khaya grandifoliola (Mahogany) per 2Sg maize grain caused significantly (P':::
O.OS)higher weevil mortality, 90.0% and 87.S% respectively, when compared with the
control. The mean percentage grains with egg plugs of S. zeamais was significantly
lower (P':::O.OS)being 4.1% and S.9% at 2.0g of bark ash and powder, respectively,
compared with the control. However, the mean developmental period (egg-adult) of S.
zeamais was significantly longer (P':::O.OS)at the highest dosage (2.0g) of the bark ash
and powder of K. grandifoliola. The number of emerged F, adults was significantly lower
(P':::O.OS)at the highest dosage rate 2.0g of bark ash and powder being 12.0 and 18.S
adults, respectively, compared with the control, S4.0 and 60.S adults.

INTRODUCTION
Cereals and their products, which constit-

ute a major component in the diet of most
Nigerians and their livestock, are stored in
the tropics in traditional structures such as
cribs, rhumbus and other small in - door
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structures like earthen pots, gourds, tins
etc. Post-harvest losses due to infestation
by field-to-store insects, especially
Sitophilus zeamais Motschulsky have been
quite considerable. Attempts at reducing
this infestation have been concentrated on
the use of synthetic insecticides such as a
aluminium phosphide tablets (Phostoxin'")
and. pirimiphos-methyl (Actellic .dust'")
which though efficacious are rather costly
and unavailable to peasant farmers. In
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(OGADEP). The plants named were
collected and later identified by an
Ethnobotanist in the Department of Forest
Resources Management, University of
Ibadan, Ibadan, Nigeria.
Biological Activity of Khaya grandifoliola

c.De Against Sitophilus zeamais in
Stored Maize.
Insect culture
A culture of S. zeamais was set up on

clean, uninfected Downy Mildew Resistant
(DMR) yellow maize in four Kilner jars in
the Entomology Laboratory of the
Department of Crop Protection and
Environmental Biology, University of
Ibadan, under ambient condition of 31-
3SoC and 7S-80%. RH. A 2Sg maize
sample was weighed into each of the Kilner
jars with 2S pairs of adult weevils (1 male:
1 female) introduced into each of them and
covered with a lid having wire mesh
(O.2mm). They were allowed to remain for
7 days and thereafter removed. The culture
was observed for emergence of weevils
which were used for the subsequent
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addition, their improper usage often leads
to poisoning of consumers, applicators and
other non-target organisms. This has
necessitated looking inwards into the use of
bioactive traditional plants as rational
alternatives to synthetic insecticides. This
is because they are effective, cheap,
relatively safe and readily available.
Various natural plant products have been

used with a good degree of success as
protectants against. a number of stored
product insect pests (Ewete and Alamu,
1999; Ivbijaro, 1990; Javaid and
Mpotokwane, 1997; Liu and Ho, 1999;
Niber et ai., 1992; Niber, 1994; Okonkwo
and Okoye, 1996; Rajapakse and van
Emden, 1997; Su: 1977).
It is an age-old practice for traditional

farmers to mix local plants with stored
grains. A survey of some traditionally used
plants for grain storage in selected villages
in Abeokuta North Local Government Area
of Ogun State was conducted and the
efficacy of one of them against the maize
weevil evaluated.

experiments.
MATERIALS AND METHODS Plant material

Survey of Some Traditional Plants Used Khaya grandifoliola was selected for this
in Grain Storage study being the more readily available and
A survey was conducted in Abeokuta easier to collect out of the two commonest

North Local Government Area of Ogun plant species used by the farmers in the
State to identify some traditional plants survey. The stem bark of K. grandifoliola
used in grain storage. Five villages, obtained at a site on the campus of
namely, Akiegun, Idenro, Ilala, Ileniku, University of Ibadan was oven-dried at a
and Onigbado, were selected due to their temperature of SO°C for 7 days. A portion
pigh involvement in production and storage of the dried bark was ground into powder
of maize, rice and beans. Six farmers were while the remaining portion was ashed in a
randomly selected from each of the five porcelain crucible in a furnace at 400-
villages using snowballing method (Olowu, SOO°Cfor 2 to 4 hr.
2004). They were interviewed through Bioassay of Weevil-infested Maize with
structured questionnaires comprising Plant Matertal
sections on respondents' demographic Weevil mortality
characteristics and the plants used in maize A 2Sg sample of maize grains, disinfected
storage. The interview was held in by storing in a deep freezer (at -So to -
company of an Extension Agent of Ogun 20°C) was weighed into each of 16 Kilner
Agricultural Development Programme Jars. The stem bark powder of K.
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grandifoliola was applied to the grains at
the rates of Og (control), O.Sg, l.Og and
2.0g in four replications and were well
shaken. Thereafter, each Kilner jar was
infested with five pairs of I-to 2-day old
weevils and the four treatments were
arranged on laboratory bench in completely
randomized design. The insects were
examined daily and those that did not mo e
or respond to three probes with a seeker
were considered dead and the total was
expressed in percentage. A similar
experiment was set up using the stem bark
ash and the same assessment was method.

Oviposition, Developmental period,
Weevil Emergence and Grain Weight

Loss.
In this experiment, 20 grains were picked

at random from the 25g sample and
weighed and returned before infesting with
five pairs of day-old weevils. At 28days
post-infestation, the weevils were removed
to prevent mixing with emerging FI
progeny. Twenty grains were randomly
selected from each Kilner jar and stained
with acid fuchsin dye solution to locate egg
plugs of the weevil as decribed by Goosens
(1949), the percentage with egg plug was
computed. The remaining grains in the
Kilner jars were observed and daily records
taken of emergence of FI progeny. This
observation continued until there was no
adult emergence for 7 consecutive days.
Another batch of 20 grains was randomly
selected from each Kilner jar, cleaned with
camel hair brush and weighed on AND®
Digital Balance, and the value subtracted
from the initial weight of 20 g thus giving
weight loss.
All the data collected wt?re analysed

using analysis of variance (ANOY A) for
completely randomized experimental
design. The significantly different
treatment means were separated using least
significant difference (LSD) at 5% level.

RESULTS AND DISCUSSION
Table 1 reveals that 93.33% and 6.67% of
the respondents were male and female,
respectively; 66.67% were still married,
6.67% were widowed, 6.67% were
divorced, while 20% were single. The
highest frequency of respondents' age fell
between 51-60 years old (Table 1). Oladoja
(2002) had similarly found that majority
(78.6%) of the respondents' of farming
communities sampled in Lagos and Ogun
States were males and similarly found that
the predominant age bracket was 41-50
years.
Table 2 shows nine plant species being

used by peasant farmers for preserving
stored produce in Abeokuta North Local
Government. It should be noted that these
plant species are used locally in the
treatment of ailments such as malaria,
diarrhoea, constipation, infertility etc.
(Adeniji, 2003). Further investigation into
the efficacy of one of them for bioactivity
against S. zeamais showed that the stem
bark powder and ash of K. grandifoliola at
a dosage of 2.0g per 25g maize grains not
only significantly (P:::0.05) increased
percentage weevil mortality but also
significantly (P:::0.05) reduced number of
emerged FI progeny as well as weight loss
in stored grains (Tables 3 and 4). The
development period of emerged adult
weevils was significantly (P:::0.05)
lengthened (Tables 3 and 4). This
confirmed earlier findings by Abdelgaleil
and Nakatani (2003), Akob and Ewete
(2007), and Tapondjou et al. (2002), who
showed that the ash of some bioactive plant
species cause mortality, OvipOSItIOn
deterrence and/or ovicidal action resulting
in reduced progeny production of stored
product insects.
Amason et al. (1987), Champagne et al.

(1989), Chimbe and Galley (1996), Chiu
(1985), Ewete et al. (1996, 1999), Ivbijaro
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Table 1. Distribution of respondents by demographic characteristics (n=30).
Community selected Frequency Percentage
Akiegun 6 20.00
Idenro 6 20.00
Ilala 6 20.00
Ileniku 6 20.00
Onigbado 6 20.00
Total 30 100.00

Sex
Male 28 93.33
Female 2 6.67
Total 30 100.00

Marital Status
Married 20 66.67
Single 6 20.00
Widowed 2 6.67
Divorced 2 6.67
Total 30 100.00

Educational Level
No formal education 5 16.67
Incomplete primary education 12 40.00
Complete primary education 10 33.33
Quoranic education 1 3.33
Adult 2 6.67
Total 30 100.00

Religion
Christianity 5 16.67
Islamic 22 73.33
Traditional 3 10.00
Total 30 100.00

Age
18-30 1 3.33
31-40 3 10.00
41-50 6 20.00
51-60 13 43.34
Above 60 7 23.33 " .

Total 30 100.00
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Table 2. Plant species identified in the survey as being used in traditional grain
storage s~stem in Abeokuta North Local Government Area (n =30).
Scientific name (Yoruba) Part Family Frequency %

Local name
Aframomum Atare Rhizome, Zingiberaceae 1 3.33
melegueta (Rosch) seed
K. Schum

Azadirachta indica Dogonyaro Leaf Meliaceae 1 3.33
A. Juss

Cannabis sativa L. Tabalgbo Leaf Cannabinaceae 1 3.33

•Capsicum annuum L. Ata wewe Fruit Solanaceae 1 3.33

Cassia sp Leaf Caesalpiniaceae 2 6.67

Khaya grandifoliola Oganwo Stem Meliaceae 7 23.33
C. DC. bark

Lophira lanceolata Panhon Leaf Ochnaceae 2 6.67
Tiegh. Ex Keay

Olax Ifon Leaf Olacaceae 2 6.67
subscorpioideae
Olivo

Secamone afzellii Ailu Leaf Ascl epiadaceae 13 43.33
(Schult) K. Schum

Total 30 - 100

(1983), Liu and Ho (1999). In this study
and those of Amason and Niber (1994), the
efficacies of plant products and the
indigenous technology used by farmers for

reducing pest populations in the field in
storage in the absence of synthetic
insecticides are confirmed.
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Table 3. Effects of stem bark powder of Khaya grandifoliola on percentage mortality, oviposition, developmental period
and Fl progeny of Sitophilus zeamais (S.E. in parentheses).
Dosage Mortality (%) % Grains with egg Developmental period No. of F, progeny Weight loss (g)

(wt/25 g maize) plugs (days)

Og 0.0 2.1 (±1.9) 30.8 (±0.3) 60.0 (±1.3) 604 (±0.3)

0.5g 52.5 (±12.3) 14.8 (±1.2) 31.3 (±0.5) 41.3 (±0.9) 5.8 (±0.2)

1.0g 75.0 (±10A) 11.2 (±1.2) 33.0 (±OA) 33.3 (±1.7) 504 (±0.2)

2.0g 87.5 (±6.3)
.

5.9 (±0.9) 36.5 (±0.7) 18.5 (±2.3) 4.2 (±0.3)

LSDO.05 26.9 4.2 1.5 5.1 0.7

Table 4. Effects of stem bark ash of Khaya grdndifoliola on percentage mortality, oviposition, developmental
eriod, F. progeny of Sltophilus zeamais and grain weight loss (S.E. in parenthesis).

J)OSltIlC IX. Mortality % Grain- with egg Developmental period No. of F, progeny Weight loss (g)

(wt/25f.\ll1l1i1.l.:) plugs (days)

Og 0.0 13.0 (±1.3) 30.8 (±0.5) 54.0 (±0.9)

O.Sg 55.0 (:L6A) \\0.3 (±1.0) 32.2 (±0.9) 36.5 (±1.0)

1.0g 80.0 (±4.1) 8.0 (±1.0) 34.8 (±0.6) 29.3 (±1.0)

2.0g 90.0 (±7.1) 4.1 (±0.8) 38.0 (±OA) 12.0 (±0.9)

LSDoo5 16.0 3.2 1.9 3.0

6.1 (±0.3)

5.0 (±0.1)

3.7 (±OA)

3.1 (±0.6)

1.2
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