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SHORT COMMUNICATION

Insecticidal Activity of Cleisthopholis patens (Benth) Engl and Diels
(Annonaceae) Against the Stored Product Moth, Ephestia cautella

(Walker) [Lepidoptera: Pyralidae], in Stored Cocoa
[Theobroma cacao (L.)] Beans.
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ABSTRACT. The toxicity of powdered leaf, stem bark and root bark of "apako",

Cleisthopholis patens (Benth) Engl and Diels (Annonacea), to Ephestia cautella (Walker) was
evaluated in the laboratory at 28±2°C and 75±5% RH. Four rates of each powder. 0.5, 1.0,2.0,
and 3.0 g/20 g of cocoa [Thcohrol11C1 CClC(fO (L.)] beans. were testeI in completely randomized
design. The treatments and an untreated control were replicated three times. In another test,
treated and untreated cocoa beans were infested with 30 one-day old E. cautella eggs and the
numbers of hatched eggs (at day 3 post-infestation) and emerged adults (at day 40 post-
infestation) were converted to percentages. Toxicity to adults generally increased with the rate
of product application and duration post-treatment. At 24 h post-treatment, only the root bark
caused mortality (22.8-45.3%). Mortality increased considerably thereafter reaching the peak
(100%) at 72 h for 3.0 g root barkl20 g cocoa bean, and at 96 h for 2.0 g and 3.0 g stem bark. With
the leafpowder. the highest mortality was 78.9% for 3.0 g/20 g cocoa bean. All parts ofC patens
at 0.5-3.0 g/20 g cocoa beans completely inhibited egg hatch whereas on the untreated control
the percentage of hatched eggs ranged between 73.4 and 96.7% and percentage adult
emergence ranged between (60.0 and 90.0% .

INTRODUCTION
Cocoa. Theobroma cacao (L.), is native to

South America from where it spread to the
western part of the world including Nigeria.
It is an important foreign exchange earner for
Nigeria and some other countries in West
Africa. Cocoa beans are used for production
of beverages, chocolate. candies, and butter
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all of which are very rich in protein, fat
carbohydrate and vitamin B complex
(Owolabi. 1972). Insect and rodent pests are
the major constraints to effective and efficient
storage of cocoa beans. In Nigeria, the major
insect pests include Ephestia caut ell a
(Walker), Corcyra cephalonica (Stainton),
Lasio der ma serricorne (Fabricius) and
Tribolum castaneum (Herbst) (Cornes.l vxi:
Comes and Walker, 1961).

Ephestia cautella females begin to lay eggs
imrn e d i ate Iy a ft ere mer g e n c e (pre -
oviposition period < 24 h), egg incubation
period is 3-4 days and hatchability > 90%
(Allotey and Kumar. 1985). Cocoa bean
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quality deterioration results from nutrient
depletion by larvae. contamination with frass
and it is inf1uenced by storage method and
management practice (Owolabi, 1972). The
consequence is the breakdown of the butter
and increase in free fatty acid (FFA) levels
(Anon, 1970).

The use of conventional synthetic
insecticides still remains the most effective
means of controlling field and stored product
insect pests despite their draw backs
inclusive of high mammalian toxicity and
environmental pollution (Adedire and Ajayi.
1996: Lale, 2002). Currently, research on
insecticide product development focuses on
materials of plant origin which are effective,
readily available, affordable and
environmental friendly (Nibber, 1994;
Nibber et al., 1992). Akinneye et aI. (2006)
reported that the root bark, stem bark, and
leaf powders of "Apako", Cleisthopholis
patens (Benth) Engl and Diels, effectively
controlled all developmental stages ofP/odia
interpunctella (Hubner) in maize seed.
Ngamo et al. (2007) reported that crude
essential oil of Annona senegalensis Pers.
(Annonaceae) caused 50% mortality to T
castaneum withm 10 h post-infestation. The
research reported here investigated
insecticidal activity of C. patens against the
stored product moth, E. cautella.

MATERIALS AND METHODS

Insect Culture
Naturally-infested cocoa beans were

collected from Coop-cocoa Nigeria Limited,
Akure, and placed in 2 L plastic containers
holding 300 g of uninfested cocoa powder
(obtained from Cocoa Product Company Ile-
Oluji, Ondo State) to start the culture E.
cautella. The culture was maintained by
continually replacing devoured powder and
sieving out frass and fragments. The plastic
containers were covered with muslin cloth
fastened with rubber band and placed inside

wire-mesh cage measuring 75 x 50 x 60 ern
(LxWxH) with its four stands dipped in water-
kerosene mixture contained in plastic to
prevent entry of predatory ants.

Plant Materials
The root bark, stem bark. and leaves of C.

patens were obtained from the parent plant in
Oboto Camp. near Ondo. in Ondo East Local
Government Area of Ondo State, Nigeria. The
harvested plant parts were washed thoroughly
with water and air dried in the laboratory for 30
days. Each plant part was pulverized
separately into tine powder using Binatone
electric blender (Model 375) and then sieved.
The fine powders were kept in separate plastic
containers and stored at ambient temperature
of 282°C and 755% RH.

I

Toxicity Tests
All tests were carried out in the Storage

Research Laboratory of Federal University of
Technology. Akure. at 282"C and 755% RH.
Fine powders of the root bark, stem bark, and
leaves of C patens were admixed with cocoa
beans at the rates of 0.5, 1.0,2.0 and 3.0 g/20 g
dry beans in plastic containers of 12.5 em
diameter and 13.5 em depth. The container
cover was perforated and lined on the inside
with muslin cloth to.prevent insect escape and
allow for aeration. Twenty pairs of newly
emerged adults were introduced into the
plastic containers of the treated cocoa beans.
Untreated cocoa beans were similarly infested.
All treatments were arranged in completely
randomized design and were replicated three
times. Mortalities were recorded at 24, 48, 72
and 96 h after treatment, converted to
percentages, and corrected for mortality 111

control using Abbott's (1925) formula:

PT = p()- - P~.
100 - P,

Where PT Corrected mortalitv r'o)

Po -c Observed mortality (0'0) and

Pc v Control mortality (~"o)
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In another test, 30 freshly laid eggs (24 hold)
were placed on 20g of dry cocoa beans treated
with 0.5, 1.0, 2.0 and 3.0 g of plant powders
inside plastic containers. These and the
control treatment were replicated three times.
The numbers of hatched eggs (at 3days post-
infestation) and emerged adults (at 40 days
post-infestation) were converted to
percentages.

Data Analysis
Data obtained were SUbjected to one-way

analysis of variance and where significant
differences (P < 0.05) existed, means were
separated by the Duncan's New Multiple
Range Test (Zar, 1984).

RESULTS AND DISCUSSION

Toxic effects of the part and the rate of
application of C. patens to adult E. cautella
are presented in Table 1.Mortality varied with
plant part rate of application and exposure
period. There was no mortality at 24 h post-
treatment except with the root bark powder
which caused 22.8-45.3% mortality. At 48 h
post-treatment all rates of the root bark, the
2.0 and 3.0 g rate of the stem bark and the 1.0-
3.0 grate of the leaf powder caused 43.4%

Table 1. Effect of part and rate of application of
Cleisthopholis patens on toxicity to adult Ephestia
cautella.
Rate
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Table 2. Effects of part and rate of application of
Cleisthopholis patens on egg hatch and
emergence of Ephestia cautella adult.
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adult mortality. The root bark at 3.0 g/20 g
cocoa beans was the earliest to cause 100%
mortality (72 h) whereas the stem bark at 2.0
and 3.0 g/20 g cocoa beans attained 100%
mortality at 96 h. In studies with Plodia
interpunctella (Hubner), Akinneye et 01.
(2006) observed 100% mortality within 72 h
post-treatment of maize with l.0-3.0 g of the
root bark powder of C patens. The observed
mortality may be due to the pepperish nature
of the root bark and stem bark powder of C
patens. Each rate of the plant part inhibited
egg hatch and development to adult stage
significantly when compared with control
(Table 2). The plant· powder might have
inhibited gaseous exchange between the egg
and external environment (Akinneye, 2003).
The performance of all the plant parts
evaluated in this study was similar to the
findings of Echendu (1991) that the
powdered rhizome of Z. officinales when
admixed at 2.5g rate per SOOg brown cowpea
seed reduced the adult emergence by 96%
compared to control.

CONCLUSION

It has been shown in this study, that C
patens has some insecticidal effect against E.
cautella and thus could act as a valuable
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grain/seed protectant for use by resource-
poor fanners who store small amount of
grains and beans for consumption and
planting.
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