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Biological Activity of Pachypodanthium staudtii (Annonaceae) Against the Bean Beetle
Acanthoscelides obtectus Say (Coleoptera: Bruchidae). 

P. Koona and H. Bouda

Institute of Agricultural Research for Development, B.P. 44 Dschang, Cameroon.

Abstract: Bean seeds treated with different doses of 2, 4, 5 –trimethoxystyrene extracted from
Pachypodanthium staudtii were exposed to adults of Acanthoscelides obtectus inside Petri-dishes, to determine
the effect of the extract on the mortality as well as F1 progeny production of this bean beetle. More than 80%
mortality  of  A.  obtectus  occurred  after  72  h of exposure. No F1 progeny was produced in treated grains.
The potential for using 2, 4, 5- trimethoxystyrene for preservation of bean against attacks by bruchids in storage
is discussed.
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INTRODUCTION

Several plants with biological activity against storage
insect pests have been identified in Africa when searching
alternatives to synthetic insecticides [1, 2, 3, 4, 5, 6, 7]. There has
been little effort to determine their active constituents, a
crucial step towards the development of biopesticides. In
the present study, we tested 2,4,5-trimethoxystyrene as
protectant of stored bean (Phaseolus vulgaris) against
Acanthoscelides obtectus Say, the most damaging bean
beetle [8]. 2,4,5-trimethoxystyrene is the major constituent
of Pachypodanthium staudtii Engl. et Diels, a widespread
tree in West and Central Africa used as an insecticide
against lice, and also in traditional medicine [9].

MATERIALS AND METHODS

Extraction of 2, 4, 5- trimethoxystyrene: The extraction of
2, 4, 5- trimethoxystyrene was based on the procedure of
Waterman [10] with a slight modification in the solvent
used. In summary, the bark from P. staudtii collected at
Edea (coastal region of Cameroon) was first cut into
pieces, dried at 40oC for one week, ground to powder. 0.6
kg of this powder was extracted with 1.5 l hexane for 6 h.
After partial concentration of the extract, white crystals
were formed. These were collected by filtration using a
Watmann no. 1 filter paper, before being re-crystallized in
hexane to obtain 2 g crystals identified by spectrometric
studies as 2, 4, 5- trimethoxystyrene [9] (Figure 1). 

Test insects: Adults of A. obtectus were collected from
infested grains; they were mass reared in the laboratory
(25  ±10C, 70-80% r,h) in 5-l plastic boxes on a susceptible

Fig. 1:  2, 4, 5- trimethoxystyrene.

and untreated bean variety (Var GLP 190). In order to
obtain a homogenous insect population, grains were
sorted after one week of infestation to eliminate all adults,
and put back into the boxes where teneral adults emerged
later.

Insect bioassays: Various quantities of a 2% (w/v)
solution of 2, 4, 5- trimethoxystyrene in acetone were
mixed with 20 g of bean grains in Petri dishes (9 cm
diameter) to obtain treatment doses of 0.02, 0.04, 0.08,
and 0.16% (w/w). Acetone was used as control. These
were healthy grains which had been kept in the freezer for
72 h prior to use in order to kill any insect living within.
The  solvent  was  allowed to evaporate, then 20 sexed 1-3
day-old  adults  of  the  test insects were introduced in the
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completely randomized design. Dead insects were
counted every 24 h for 7 days. The remaining insects were
removed and the Petri dishes kept under the same
experimental conditions, and the emergence of the F1
progeny was monitored for one month. The grains with
holes were counted to assess grain damage. The
experiment was repeated once, making a total of 160
insects per treatment.

Statistical analysis: Data were pooled, and the
percentages of insect mortality every 24 h, F1 progeny
produced,  and grain damage were calculated, transformed
to arcsine, and subjected to the analysis of variance[11].
The  Student-Newmann-Keuls   test   was  used to
separate individual means at P < 0.05. To determine the
lethal dose for 50% (LD50) of the insect population, the
percentage insect mortality was corrected using the
Abbott formula [12]. The mortality was also transformed
into probits and values obtained were regressed on the
logarithm of the tested concentrations of 2, 4, 5-
trimethoxystyrene [13].

RESULTS AND DISCUSSIONS

Only the 0.16% treatment caused significantly greater
mortality  in 24 h in comparison to the control, where
there was no insect mortality at this stage as shown in
Figure (2). Mortality for all the doses was significantly
higher after  72  h,  and all the insects were killed after 96
h. These results  confirm  the greater potency of active
constituents in comparison to crude plant extracts which
cause similar insect mortality only at doses > 1% [7]. The
LD50 values decreased with longer exposure times as
shown  in  Table (1), suggesting that the knock-down
effect observed on storage insects in this study was
duration-  rather  than  dose-dependent,  as  reported  for
b-asarone [14], a constituent structurally similar to 2, 4, 5-
trimethoxystyrene.

There  were  no exit holes and no insect emerged
from treated grains, as opposed to the control where
193.0±14.8 F1 progeny were produced and 25.3±9.8
percent grains damaged. The absence of exit holes on
treated  grains implies either that the eggs laid were
sterilized  by  treatment  even  at the lowest dose of
0.02%, or that the treatments acted adversely on immature
stages of the insects as reported  for b-asarone[14,15].
Further  studies  should  establish  the dose-response
under different infestation pressures and in choice
situations on-farm.

It is interesting to note that 2, 4, 5- trimethoxystyrene
extracted from P. staudtii could also be used as a space
treatment  or  fumigant  against  storage   insect   pests as

Fig. 2: Cumulative mortality of Acanthoscelides obtectus
on bean grains treated with 2, 4, 5-
trimethoxystyrene from Pachypodanthium
staudtii at different concentrations. (n = 160
insects).

Table 1: Response of adult Acanthoscelides obtectus after 48 h and 72
h exposure to different Concentrations of 2, 4, 5-
trimethoxystyrene applied to bean grains.

48 h 72 h
Insect ---------------------------- ------------------------------
psecies n LD50

a (95% FL) c2 LD50 (95% FL) c2

A. obtectus 160 0.07 14.78 0.008 37.34
a  Values expressed as milligrams of 2, 4, 5- trimethoxystyrene per kg of
grain.

reported for b-asarone [14, 16], owing to their structural
similarity mentioned earlier. Such usage would reduce
biosafety concerns associated with the mixture of food
grains with potentially toxic compounds.
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