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Abstract: Stored food grains face severe damage due to infestation by insects. The insect damages are ranging
from 5-30% of the world’s total agricultural production. The red flour beetle, Tribolium c astaneum is a major
pest in human stored food and has been found in association with a wide range of commodities including grain,
flour, peas, nuts, dried fruits and spices. It also infesting groundnut kernels and pods. Milled grain products
remain its preferred food. This insect causes substantial loss in storage because of its high reproductive
potential and can breed throughout the year in warm areas. Usage of synthetic pesticides to control these pests
is highly discouraged because of their adverse effect on human beings and environment. Hence in the present
investigation, chosen plant species were tried as biopesticides in powder form. The repellent activity of plant
powders of A. mexicana, P. juliflora and T. purpurea were tested against T. castaneum. In general, all the plant
powders showed repellent activity except P. juliflora at 0.5 mg concentration. Highest repellent activity was
observed in T. purpurea powder and the EPI value for T. purpurea in 0.5 mg was-0.11 and-0.56 at 1 and 6 hr
respectively and in 1.0 mg concentration, it was-0.45 and-0.80 at 1 and 6 hr respectively. P. juliflora however
showed  moderate  activity  at  higher  concentration. Thus powders of T.purpurea may prove to be a novel
bio-treatment to protect the grains from the damages caused by T. castaneum.
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INTRODUCTION pesticides to control these pests is highly discouraged

Stored food grains face severe damage due to environment. Plants are known as a good source of grain
infestation by insects. The insect damages are ranging protectant [3-5]. Although a large number of plant
from 5-30% of the world’s total agricultural production. products in various forms have been screened against
The reasons for their widespread presence range from major pests of stored grain, thousands are still untouched.
evolutionary adaptations (morphological, physiological Plants, which have rich source of secondary metabolites,
and behavioral) to the actions of humans who transport can act as insecticides, ovicidal, ovipositional deterrents,
them throughout the world and offer a protected habitat feeding deterrents and growth retardants. Most of the
within stored food stuffs [1]. The red flour beetle, plant products are non-pollutant, less toxic and are easily
Tribolium castaneum (Herbst) can be a major pest in biodegradable in nature. Certain plant powders are highly
anthropogenic structures used for the processing and repellent and they can play a role in storage protection of
storage of grain based products (e.g. flour mills, stored grains. Hence in the present investigation, chosen
warehouses, retail stores). This species has a long plant species were tried as biopesticides in powder form
association with human stored food and has been found to management of Tribolium castaneum.
in association with a wide range of commodities including
grain,  flour,  peas,  beans,  nuts,  dried fruits and spices. MATERIALS AND METHODS
T. castaneum has been found invariably infesting
groundnut kernels and pods. This insect causes The   plant   materials   were   collected   in  and
substantial loss in storage because of its high around Chennai and Yercaud Hills of Tamil Nadu. The
reproductive potential [2]. These beetles can breed scientific name and family of each plant are given below
throughout the year in warm areas. Usage of synthetic (Table 1).

because of their adverse effect on human beings and
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Table 1: List of plants and their family and the parts used for Powder Table 2: Impact of plant powders on the Excess Proportion Index (EPI) of

Scientific Name Family Parts used

Argemone mexicane Papaveraceae Leaves

Prosopis juliflora Mimosaceae Leaves

Tephrosia purpurea Fabaceae Leaves

The  adult  Tribolium  castaneum  was  collected
from infested grains purchased from local market and
brought to the laboratory. The culture was established
using rava in a plastic container of 25 X 10 cm and
maintained at room temperature 30±2°C and relative
humidity of 70-75%. Sieving the culture separated the
adult insects and the adults were used for subsequent
experiment. The culture was continuously maintained in
the containers throughout the study period.

Bioassay: Repellent activity of T. castaneum was studied
by using multi-arm glass olfactometer. A multi-arm
olfactometer consisting of middle glass chamber (5 cm
diameter)  from  which project out wards six glass tubes
(15 cm length and 2 cm diameter) with equal gap 90°
between them was used. The end of each arm is fitted with
a plastic vial (8 X 6.5 cm). To study the repellent activity
of the plant powders, 50 sound wheat seeds were mixed Fig. 1: Impact of plant powders on the Excess Proportion
with 0.5 mg and l mg of the powders and put into a vial Index (EPI) of Tribolium castaneum
and attached into one arm of the olfactometer. For control
seeds without treatment were used. After the attachment T. purpurea in 0.5 mg was -0.11, -0.56 at 1 hr and 6 hr
of all the plastic vials with the arms, fifty newly emerged respectively and in 1mg concentration it was-0.45, -0.80 at
adults of T. castaneum were introduced into the 1hr and 6hr respectively. Next to T. purpurea, showed
olfactometer via the central opening. After 1h and 6hours highest repellent activity (-0.54; -0.27 and -0.52-0.57 at 0.5
of the experiment, the number of beetles found in each vial mg  and 1 mg  concentration respectively). EPI value  of
was recorded. And the Excess Proportion Index (EPI) was A. mexicana was -0.43, -0.40 and -0.39, -0.44 at 0.5 mg and
calculated using the formula of Sakuman and Fukami [6]. 1 mg concentration respectively. P. juliflora showed

concentration. However, the P. juliflora plant powder

Where: (-0.33 and  -0.48  at  6  hr  duration).
Nt= Number of insects in the treated sample side and
Nc= Number of insects in the control sample side DISCUSSION

RESULTS Plant products having considerable potential as

Repellent activity of plant powders of A. mexicana, importance in recent years. Particularly for the
T. purpurea  and Prosopis juliflora were tested against management  of  stored  products  as  these  compounds
T. castaneum. The data pertaining to the repellent activity are environmentally safe and often do not leave their
of plant powders was presented in Table 2 and Figure 1. residues in the stored food products meant for human
In  general  all the  plant  powder  showed repellent consumption [7] Furthermore, studies have shown
activity except P. juliflora at 0.5 mg concentration. botanicals can be readily biodegradable [8]. Efficacy of
Highest repellent activity was observed in T. purpurea various plant products have been reported by several
powder   against   the  T.   castaneum.   EPI    value   for authors against the stored grain pests [9-13]. In order to

Tribolium castaneum

5µ1 10µl

--------------------- ------------------

S. No Plant Name 1h 6h 1h 6h

1 Argemone mexicana -0.43 -0.40 -0.39 -0.44

2 Tephrosia purpurea -0.11 -0.56 -0.45 -0.80

3 Prosopis juliflora +0.03 -0.33 -0.39 0.48

Mean of five replications 

attractant activity at one hour duration of 0.5 mg

showed   moderate   activity    at    higher  concentration

insecticidal compounds are gaining tremendous
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find out a newer botanical, the isolation of the compound 6. Sakuma, M. and H. Funkami, 1985. The linear track
is necessary for final product development. It may be olfactometer: An assay device for taxes of the
possible because of the plants containing maximum of German cockroach, Blattella germanica (Linn.)
flavonoids, alkaloids and other secondary metabolites. toward their aggregation pheromone. Applied
Repellent activity increases the potential value of the Entomology and Zoology., 74(6): 523-525.
materials in protecting grains from the attack by stored 7. Prakash, AJ. and Rao, 1997. Botanical pesticides in
product insect pest [14]. Excessive Proportion Index (EPI) agriculture.  CRC/ Lewis Publs. Boca Raton, U.S.A
values gives an idea about the repellency or attractancy pp: 481.
of  chemical substance against an animal tested [15]. In 8. Baysal, O., 1997. Determination of microorganisms
the olfactometer study maximum repellent activity was decomposing essential oils of Thymbra spicata L.var.
observed in the plant powders of T. purpurea showed spicata and effect of these micro-organisms on some
higher EPI values against T. castaneum. On the other soil borne pathogens. M.Sc Thesis, Akdenniz
hand P. juiiflora showed moderate  activity.  It  may  due University, Antalya (in Turkish).
to the potentiality of the compounds present in lower 9. Rao, P.K., M.A. Aleem, K.C. Chitra and A. Mani,
concentration which are enough to repellent the insect. 1990. Efficacy of some botanicals and ash against
Similarly  Prabu  Seenivasan  et  al.  [13]  reported  that pulse beetle, C. chinensis. Proc. Symp. Botanical
ethyl acetate extract of Citrullus colocynthis showed pesticides in IPM, Rajamundry, pp: 282-287.
higher  repellent  activity  in lower concentration against 10. Tiwari, S.N., 1993. Efficacy of some plant products as
C. maculatus. In the present study a small attempt is grain protectant against Sitophilus oryzae (L.). J.
made to screen locally available plants. Yet further Insect Sci., 6(1): 158-160.
screening of other plants may reveal the presence of 11. Agarwal, A., S. Lal and K.C. Gupta, 1998. Natural
insecticidal  and  repellent  properties in them, which products as protectants of pulses against pulse
might lead to their improvement as protect ants in direct beetle. Bull Grain Tech., 26: 154.
application assays. However, present study revealed that 12. Annie  Bright,  A.,  A.  Babu,   S.  Ignacimuthu and S.
these plants powder can be used as one of the component Dom,  2001. Efficacy of Andrographis paniculata
for IPM programmers, which could further reduce the Nees. on Callosobruchus chinensis L. during post
application of the synthetic chemicals. harvest storage of cowpea, Ind. J. Exp. Biol., 39: 715.

13. Prabu Seenivasan, S., M.  Jayakumar,  N.  Raja  and
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