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Abstract:  A study was carried out to evaluate the efficiency of leaf powder and aqueous extract from Erigeron
floribundus, a medicinal plant, in reducing damage to stored bean and cowpea seeds infested with
Acanthoscelides obtectus and Callosobruchus maculatus, respectively. After a 6-month storage period, the leaf
powder reduced seed damage by a factor of 6 to 10 compared with the controls. Even though the aqueous
extract also significantly reduced the level of seed damage, the latter was about 3 times higher than that
recorded with the leaf powder, with weevil perforation index (WPI) values > 15 which indicate a negative
protectant effect. The results in the present study point to the evidence that aqueous extract may be interesting
for small farmers, but not economical for large scale storage due to the relatively high losses recorded.
Conversely, storage of bean and cowpea seeds in mixture with leaf powder of E. floribundus could be
considered an effective and affordable method of preservation against damage by bruchid insect pests at the
farmer level in Cameroon and elsewhere in Africa.
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INTRODUCTION

The western highlands region produces the bulk of
grain legumes consumed in Cameroon, with special
reference to bean (Phaseolus vulgaris L.) and cowpea
(Vigna unguiculata L. Walp.) which constitute the
essential source of dietary proteins for the rural poors[6].
This region is characterized by a diversified flora
comprising several medicinal and insecticidal plants
species. The latter are increasingly being used by peasant
farmers for grain protection against damaging storage
pests[14,8], in place of the widely recommended synthetic
insecticides which they usually perceive as hazardous to
human health. Generally, grains are mixed with either
freshly cut plants pieces (e.g. leaves) or wood ash[15].
These practices have proven unsustainable given the huge
quantities of natural products required to achieve
maximum efficiency. This may provide the most plausible
explanation for the estimated 30% losses still recorded for
legume grains at the farmer level as a result of attacks by
Acanthoscelides obtectus Say and Callosobruchus
maculatus L., the most damaging legume bruchids[6,9].
This has triggered investigations on alternative uses of
natural products, such as in the forms of ground parts or
aqueous extracts tested in the present study, and for which
there is still paucity of experimental data, with respect to
effectiveness against legume bruchids. 

We  selected  Erigeron.floribundus  (Asteraceae)
based  on  farmers’  ranking  among  ethnobotanical
plants with the highest medicinal and insecticidal
properties in this region[10]. Its potential use for grain
legume  protection  against  damage in these or other
forms which can be easily prepared by farmers is
discussed.

MATERIALS AND METHODS

Test insects: There were two test insect species, viz.
Acanthoscelides obtectus and Callosobruchus maculatus.
Adults of these species were obtained from stock cultures
at the IRAD Station in Dschang, Cameroon. Insect mass
rearing was carried out in glass jars following the method
by Jembere et al.[5]. A. obtectus was maintained on bean
(Phaseolus vulgaris, var GLP 190), and C. maculatus on
cowpea (Vigna unguiculata, var  Foumbot Local) seeds at
27±20C and 70-80% r.h. Seeds used came from
multiplication plots at the IRAD Dschang experimental
site.

Test plant and preparation of plant powder and
aqueous extract: Erigeron.floribundus (Asteraceae)
tested in the present study is a tall herbaceous plant, with
large lanceolate and pubescent leaves, which grows
naturally and profusely in the western highlands of
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Cameroon.  Fresh  leaves  were collected in Dschang,
West Province of Cameroon, and their identification
confirmed at the Cameroon National Herbarium,
Yaoundé,  where  voucher specimen are kept. To obtain
the  plant  powder,  leaves  were  dried  in  an oven at
400C for 5 days, finely ground, then the powder was
mixed with seeds at the rate of 4% (w/w). For the plant
extract,  10-g  fresh  leaves  were  washed  thoroughly
with  tap  water,  ground  using  a mixer grinder to make
a paste which was diluted in 100 ml water, filtered
through muslin cloth to obtain a 10% aqueous
concentration (w/v).

Insect bioassay: Small jute bags (26 x 15 cm) were filled
with 500 untreated seeds (bean var. GLP 190, or cowpea
var. Foumbot Local) harvested from the IRAD
experimental plots. Seeds used had no holes and were
kept at –180C for seven days to ensure that they were not
infested. Five infested seeds collected from the rearing
jars were added to each bag, making an infestation rate of
1%. There were three treatments: (i) the control, (ii) the
leaf powder of E. floribundus, mixed with the seeds at the
rate of 4% (w/w), and (iii) the aqueous extract of E.
floribundus, sprinkled on the seeds at the rate of 2%
(v/w). Seed moisture does not occur in storage at this
application rate (unpublished data). Bags mixed with the
treatment were thoroughly shaken to insure uniform seed
treatment. Four bags were maintained for each treatment
in farmers’ stores for six months, and seeds received a
second treatment three months after the initial treatment.
Two sites were selected, one in high altitude (Dschang,
1300 – 1400 m; 18-250C), and the other in mid-altitude
(Foumbot, 800 – 1 100 m; 25-320C), with two different
farmers per site, making a total of eight bags per treatment
and per site. After 6 months, the number of damaged
seeds was recorded to calculate the percentage of seed
damage. A seed was considered damaged if it had one or
more exit holes. A weevil perforation index[2] was
calculated as: 

WPI = % of treated seed perforated x 100 / (% of
control seeds perforated + % of treated seeds perforated),
a WPI < 15 indicating a positive grain protectant effect,
and a WPI > 50 indicating an enhancement of infestation
by the weevil.

Statistical  analysis:  Data  for  each  site  were pooled
for  analysis.  Percentage  seed  damage  data  were
arcsine  transformed  in  order  to homogenize the
variance following guidelines given by Gomez and
Gomez[4]. These data were then subjected to one-way
ANOVA (Proc GLM, SAS[11]), and means were compared
by the Student-Neuman-Keuls test when F was
significant.

RESULTS AND DISCUSSIONS

Leaf powder from Erigeron floribundus significantly
reduced damage to bean seeds by Acanthoscelides
obtectus, and to cowpea seeds by Callosobruchus
maculatus after 6 months of storage, in comparison to
respective  untreated  controls,  in  the  two   study  sites
(F = 139.05, df = 2,17, P = 0.0001 for A. obtectus in high
altitude,  and  F  =  211.13,  df  =  2,17,  P  = 0.001 in
mid-altitude.  F = 163.92, df = 2,17, P = 0.0001 for C.
maculatus  in  high altitude, and F  =  348.13,  df  = 2,17,
P = 0.001 in mid-altitude) (Figure 1). The aqueous extract
also significantly reduced seed damage by the two insect
species in comparison to respective untreated controls in
both experimental sites. Seeds treated with the aqueous
extract suffered significantly higher damage than those
mixed with the leaf powder. Weevil perforation index
values (WPI) for the leaf powder treatment were < 15, as
opposed  to  those  for  the  aqueous  extract which were
all > 15 (Table 1).

There is a widespread assumption from the African
farmer that natural products raise no biosafety concerns,
as opposed to synthetic chemicals. The former are
therefore frequently used, more often with limited
efficacy, for grain protection against storage insect
pests[14,6,3,9] in order for the stock to be readily available
for food. In the present study, the leaf powder of Erigeron
floribundus proved highly efficient after 6 months of
storage against attacks by Acanthoscelides obtectus on
beans, and Callosobruchus maculatus on cowpea in the
two study sites; this was shown in the 6- to 10- fold
reduction in the level of seed damage relative to untreated
(control) seeds, as well as Weevil Perforation Index
(WPI) values < 15 which indicate a positive protectant
effect[2]. Such high efficacy may be ascribed to a purely
mechanical effect of the plant powder which then acts as
a physical barrier, or to a desiccant effect on eggs or
emerging adults as suggested with wood ash[1], thus
impacting negatively on the development of ensuing
generations[15]. The powder particles could also clog
insect spiracles and tracheae causing death by
suffocation.[13]. 

Table 1: Weevil perforation index (WPIY) for Acanthoscelides
obtectus on bean and Callosobruchus maculatus on cowpea
seeds in different treatments.

Dschang site Foumbot site
(1 300 – 1 400 m) (800 – 1 100 m)
------------------------------- -------------------------------

Treatment A. obtectus C. maculatus A. obtectus C. maculatus
Leaf powder 10.85 8.65 13.49 10.73
Aqueous extract 24.12 21.88 29.35 26.33
Y WPI = % of treated seed perforated x 100 / (% of control seeds
perforated + % of treated seeds perforated)
WPI < 15 indicates a positive protectant effect.
A WPI > 50 indicates an enhancement of infestation by the weevil..
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Fig. 1: Damage to Erigeron floribundus treated bean and cowpea seeds by Acanthoscelides obtectus and
Callosobruchus maculatus,  respectively,  after 6 months of storage in two sites, (1) Dschang (altitude 1 400 m;
18-250C), and (2) Foumbot (altitutde < 1 100 m; 25-320C). Bars with the same letter are not different at the 5%
level of significance using the SNK test. 

Even though the aqueous extract of E. floribundus in
the present study afforded a 2- to 3-fold reduction in the
level of seed damage by A. obtectus and C. maculatus
relative to untreated (control) seeds, its efficacy seemed
questionable after a 6-month storage period in the two
study sites, as revealed by WPI values > 15 which
indicate a negative protectant effect[2]. This lower efficacy
of aqueous extracts comparatively to plant powder has
already been reported for other plant species (Koona in
press). This would suggest that the toxic odors diffused by
E. floribundus are less persistent than those of other
ethno-botanical plants such as C. ambrosioides and L.
camara whose odors have been shown to cause significant
bruchid mortality in storage by suffocation[12,9]. 

The results in the present study point to the evidence
that aqueous extract may be interesting for small farmers,
but not economical for large scale storage due to the
relatively high losses recorded. Conversely, storage of
bean and cowpea seeds in mixture with leaf powder of E.
floribundus could be considered an effective and
affordable method of preservation against damage by
bruchid insect pests at the farmer level in Cameroon and
elsewhere in Africa. Further biochemical studies may,
however, be needed to ensure that E. floribundus lacks
mammalian toxicity and, therefore, that it could be used
safely on or near foods. 
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