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Laboratory studies were conducted on the insecticidal effect of four plant powders Biophytum 
sensitivum (whole plant), Theobroma cacao (leaf), Pandanus amaryllifolius (leaf), and Hemidesmus 
indicus (root) on rice moth Corcyra cephalonica Stainton infesting stored food products.  The 
experiment was conducted in a completely randomized design (CRD) with six replications.  The 
treatment dose ranged from 2 to 20% (w/w) of plant powder in rice grain.  A control treatment 
having no botanical was set up to compare the results in order to choose effective plant powder to 
control rice moth in storage. Ten fourth instar larvae of rice moths were introduced to each 
treatment. The cumulative mortality percentage of larvae in different botanical treatments was 
recorded at two weeks interval. It was revealed that the use of powders from the selected indigenous 
plants increased larval mortality of the rice moth. Among the plant powders studied Hemidesmus 
indicus root powder recorded 86.4% mortality of the larvae at the end of the experiment and showed 
significantly (p<0.05) high effectiveness in inhibiting pupation and thus the adult emergence. 
 
  

  
 

 
 

 
 
 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 
 
 
 
 
 

 
 
  
 
 

 

INTRODUCTION  
 

Stored grains form bulk of the food worldwide.  In India 
around 70% of stored grains are for personal use of farmers.  
But poor storage techniques had lead to great financial loss to 
the farmers. To avoid this loss chemical pesticides are 
extensively used in storage techniques.  Mostly these chemical 
pesticides are administered in dust form and are mixed with the 
grains. These chemicals will control insect infestation to a 
greater extent, but they are toxic to mammals also. 
 

Studies conducted by researchers all over the world have 
identified thousands of plant processing insect deterrent or 
toxic properties.  When compared to the conventional chemical 
pesticides which are mostly neurotoxic, botanical pesticides are 
safer (Balmain et al 2001). Botanical pesticides or 
phytopesticides are more target species specific and safe for 
non-target insects.  Even though hundreds of plant powder have 
been reported to control pest insects in the laboratory only two 
new botanical insecticides have been commercialized in the 
past 15 years (Isman 2006). These products are based on 
limonoid and azadirachtin as their active ingredient (Isman 
2008 and Schmutterer 2002).  More than 10% of the post 
harvest damage in warehouse and granaries occurs due to pest 
and mites infestation (Tooba et al., 2005) and 5-10% of the 

stored grains in India are lost due to insect pests (Frenemore 
and Prakash, 1992). 
 

The rice moth, Corcyra cephalonica (Stainton) (Lepidoptera 
Pyralidae) is one of the most destructive insect pests of the 
stored grains including paddy grains, rice, jowar and other 
cereals and is widely distributed in India and many parts of the 
world (Osman, 1984).  Corcyra cephalonica, the so far known 
only living member of the genus Corcyra.  The larvae of 
Corcyra feeds on almost all sorts of stored food commodities 
like cereals, cereal products, oilseeds, pulses, spices, dried 
fruits, nuts, and biscuits.  Rice moth is an external feeder of all 
kinds of grains.  The life cycle shows complete metamorphosis. 
The damage is mainly caused by the larvae which feed on 
grains under silken webs and render them useless for human 
consumption (Frenemore and Prakash, 1992). Controlling them 
is done using chemicals pesticides, as it leads to environmental 
contamination and health hazards it is a serious concern 
(Tillman and Mulrooney, 2000). 
 

MATERIALS AND METHODS 
 

Rearing of test insect 
 

The unsterilized eggs of Corcyra cephalonica (National 
Accession No: NBAII-MP-PYR-01) obtained from National 
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Beauro of Agricultural Insect Repository (NBAIR) Bangalore, 
Karnataka were cultured under laboratory conditions at 
Department of Zoology, University College, 
Thiruvananthapuram, Kerala.  The culture was maintained on 
rice grains, kept in plastic jars of 10kg capacity.  Each 0.5 cc of 
eggs were reared on a newly formulated medium consisting of 
the 2.5kg of crushed sterilized rice grain, yeast powder (1gm), 
crushed groundnut (100gm), streptomycin (0.5gm) sprinkled 
over the rice and jar was covered with muslin cloth. 
 

Plant material for the studies 
 

The plant parts selected for studying insecticidal potential 
include Biophytum sensitivum (shoot), Theobroma cacao (leaf), 
Pandanus amaryllifolius (leaf), and Hemidesmus indicus (root).  
Plant materials were washed thoroughly and shade dried.  The 
respective parts of each plant were ground to fine powder using 
a mixer grinder.  Powders were stored in separate air tight 
containers and labeled accordingly and kept aside for further 
studies using plant powder.  
 

Effect of plant powders on larval development 
 

The first and the fourth instar larvae of Corcyra cephalonica 
were used for the studies on larval mortality.  Ten gram of rice 
was taken in plastic containers.  Plant powder were mixed with 
rice at different concentration 2%, 4%, 6%, 8% 10%, 15% and 
20% w/w.  The container was agitated continuously to ensure 
complete mixing up of the powder and kept idle to let the 
powder settle down.  Ten fourth instar larvae were introduced 
into the separate containers.  A control set of experiment 
without plant powder was also kept for each replicate.  The 
experiment was replicated six times.  The total number of 
larval mortality was noticed until all larvae in the control set 
pupated.  The number of pupae formed and adult emerged from 
each set was counted for two more weeks after adult emergence 
stopped from the control. 
 

Statistical Analysis 
 

All data were subjected to analysis of variance (ANOVA) and 
probit analysis to calculate EC50.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Results with p<0.05 in Tukey’s HSD test were considered 
statistically significant.  Statistical analysis was carried out 
using statistical software IBM SPSS version 20 
 

RESULT 
 

In the present investigation effect of powder of B. sensitive 
shoot, T. cacao leaves, P. amaryllifolius leaves and H. indicus 
root on the development of Corcyra cephalonica larvae were 
studied.  The result shows an increased rate of inhibition of 
larval development with an increase in the concentration of leaf 
powders treated.  The corrected mortality percentage (Table 1) 
shows a dose-depended increase in larval mortality.  
Hemidesmus indicus root proved to be most effective in 
controlling the larval development.  There was a concomitant 
decrease in pupation and adult emergence in all treatment 
groups.  Again H. indicus root powder showed the highest rate 
of inhibition of pupation and adult emergence (Table 2 and 3). 
 

Among the plants studied H. inidicus root was found to be 
more effective in controlling the larval development.  When 
fourth instar larvae were reared on Hemidesmus indicus root 
powder mixed diet there was 86.4% larval mortality at the 
higher dose (20%).  There was a significant reduction in 
pupation (13.3%) and adult emergence (11.67%) from fourth 
instar larvae after rearing on H. indicus root powder treated diet 
(20%) at the end of the experiment.  EC50 value for inhibiting 
larval development after treatment is given in Table 4. 
 

DISCUSSION 
 

Hundreds of plants are known to possess insecticidal properties 
and as such they have been used in protecting the grains against 
the damage of a number of stored grain pests in different parts 
of the country according to local availability of such materials.  
Plant-based pest control measures are a safer alternative to 
synthetic pesticides (Anyanga et al., 2013; Amoabeng et al., 
2014 and Stevenson, 2012). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1 Effect of plant powders on percentage corrected mortality of fourth instar larvae of Corcyra cephalonica.  * P<0.05 
 

Plant powder Dose(%w/w) 
 2 4 6 8 10 15 20 

B. sensitivum 03.39 ± 0.5 3.9 ± 0.5 5.08 ± 0.47 6.78 ± 0.89 11.86 ± 0.75* 13.56 ± 0.5* 16.95 ± 0.37* 
T. cacao 1.7 ± 0.47 8.5 ± 0.82 11.86 ± 0.47* 11.86 ± 0.74* 13.56 ± 0.96* 12.25 ± 0.47* 22.03 ± 0.47* 

P. amaryllifolius 0 10.17 ± 0.67* 13.56 ± 0.76* 15.25 ± 0.47* 18.64 ± 0.57* 20.33 ± 0.37* 25.24 ± 0.47* 
H. indicus 8.47 ± 0.58 15.26 ± 0.47* 22.03 ± 0.47* 33.9 ± 0.5* 54.24 ± 0.76* 72.22 ± 0.76* 86.44 ± 0.5* 

 

Table 2 Effect of plant powders on percentage pupation of fourth instar larvae of Corcyra cephalonica * P<0.05 
 

Plant powder Dose(%w/w) 
 2 4 6 8 10 15 20 

B. sensitivum 95 ± 0.5 95 ± 0.47 93.33 ± 0.47 91.67 ±  0.89 86.67 ± 0.75* 85 ± 0.5* 81.67 ± 0.37* 
T. cacao 96.67 ± 0.47 90.00 ± 0.82 86.67 ± 0.47* 86.67 ± 0.75* 85.00 ± 0.96* 83.33 ± 0.47* 76.67 ± 0.47* 

P. amaryllifolius 98.33 ± 0.37 88.33 ± 0.69* 85.00 ± 0.76* 83.33 ± 0.47* 80 ± 0.58* 78.33 ± 0.37* 73.33 ± 0.47* 
H.  indicus 90.00 ± 0.58 83.33 ± 0.47* 76.67 ± 0.47* 65.00 ± 0.5* 45.00 ± 0.76* 25.00 ± 0.5* 13.33 ± 0.75* 

Control 98.33 ± 0.37 98.33 ± 0.37 98.33 ± 0.37 98.33 ± 0.37 98.33 ± 0.37 98.33 ± 0.37 98.33 ± 0.37 
 

Table 3 Effect of plant powders on percentage adult emergence of fourth instar larvae of Corcyra cephalonica * P<0.05 
 

Plant powder Dose(%w/w) 
 2 4 6 8 10 15 20 

B. sensitivum 95 ± 0.5 95 ± 0.47 93.33 ± 0.47 91.67 ±  0.89 86.67 ± 0.75* 83.33 ± 0.75* 80 ± 0.58* 
T. cacao 96.67 ± 0.47 90.00 ± 0.82 85 ± 0.76* 85 ± 0.5* 83.33 ± 0.75* 81.67 ± 0.69* 75 ± 0.5* 

P. amaryllifolius 98.33 ± 0.37 88.33 ± 0.69* 85.00 ± 0.76* 83.33 ± 0.47* 80 ± 0.58* 76.67 ± 0.47* 71.67 ± 0.37* 
H.  indicus 88.33  ± 0.37 81.67± 0.37* 75 ± 0.5* 63.33 ± 0.47* 41.67 ± 0.37* 23.33 ± 0.47* 11.67 ± 0.69* 

Control 96.67 ± 0.47 96.67 ± 0.47 96.67 ± 0.47 96.67 ± 0.47 96.67 ± 0.47 96.67 ± 0.47 96.67 ± 0.47 
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The results of the present study are in agreement with various 
studies on insecticidal properties of plants (Rajendran and 
Sriranjini, 2008; Anyanga et al., 2013; Iram et al., 
2013Amoabeng et al., 2014; Stevenson, 2014;; Akunne et al., 
2014 Aziza and Asma, 2015 and Kamran et al., 2015)  
 

Use of plant material as grain protectant is one of the age-old 
and indigenous practices adopted by the farmers globally.  
Plant natural products that constitute effective safer alternatives 
to synthetic insecticides without producing adverse effects on 
the ecosystem have been tested in the management of stored-
product pests (Mohaptra and Gupta 1998, Dubey et al 2008, 
2009; Isman, 2006; Ukeh et al., 2009; Mao and Henderson, 
2010).  Many workers (Miah et al., 1993; Zibokere, 1994; 
Pandey and Singh, 1997; Patel and Patel, 2002; Meena and 
Bhargava, 2005; Righi Assia et al., 2010; Yadav et al., 2011; 
Pathak and Tiwari, 2012) have used products from several 
plant species for the protection of stored grains from insect 
pests.  Use of edible or medicinal plants as insecticides, insect 
repellent or feeding deterrents not only ensures the safety of the 
environment and consumption of the treated produces, it is 
economical also to the farmers as they are easily available.   
 

The present study reveals that Hemidesmus indicus root powder 
has the potential to be used as a safe grain protecting agent.  
There was a reduction in larval development and thus adult 
emergence in other plant powder treated diet also.  Based on 
the results we recommend that powdered root of   Hemidesmus 
indicus root is a strong candidate for integrated pest 
management strategies.  Further studies are needed to be 
carried out to isolate and identify the bioactive component 
responsible for the insecticidal potential in the root of 
Hemidesmus indicus. 
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