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ABSTRACT

Three plant extracts from Annona, Tephrosia and Acorus, tested against larvae of Corcyra
cephalonica (St.), were found to be toxic to the larvae in laboratory experiment. The toxicity effect
of all the three plant extracts resulted in blackening and death of the larvae. Freshly emerged larvae
were more sensitive.
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INTRODUCTION
For sustainability of agricultural production, the use

of phosphorus and chlorinated insecticides pose problems,
such as poisoning in man and other animals (Pichaet &
Philongene, 1993), pest resistance to pesticides (Ramesh
Chand & Pratap Birthal, 1997). About one third of the
realizable global crop (worth rupees 6,000 crore) is
estimated to be lost annually due to insect pests (Dhahwai
& Arora, 1996). On account of above the environment
dictates a need for safe, effective and economical
insecticides. Plant products, which show diverse biological
activities may be useful for this purpose. Out of several
plants tested for plant protection, Annona squamosa,
Tephrosia purpurea and Acorus calamus are reported for
their toxic properties against insect pests ( Atwal, 1986;
Bhargav et al., 1994). The toxicity of these three plants
has been analysed against larvae of rice moth, Corcyra
cephalonica (St.)

MATERIAL AND METHODS

Crude extract were prepared from A. squamosa seeds,
aerial parts of T. purpurea and rhizome of A. calamus.
These were shade dried, ground to powder and extracted
with petroleum ether, methanol and acetone in a soxhlet
apparatus. The brown coloured substance thus obtained
was used for the experiment.

C. cephalonica (st.) is a serious lepidopterean pest of
rice and jowar. The culture of C. cephalonica was
maintained in laboratory on a normal dietary medium
composed of coarsely ground jowar mixed 5% (w/w)
powdered yeast in large glass containers at 26 ±1oC and
93 ± 5 % R.H.

Stock solutions of extract were prepared by dissolving
a measued amount in acetone and then desired
concentration were made. The toxicity analysis was carried
by twin cross over method. Twenty last instar larvae were
treated with different concentrations by topical application
with the help of Hamilton microliter syringe. For each
concentration the mortality of larvae was conducted thrice
and the average was used to calculate median lethal
concentration. Lethal toxicity tests were conducted thrice
and the average was used to calculate median lethal
concentration. LC

10
 and LC

50
 values were calculated for

24, 48, 72, and 96 h by method described by Finney (1952)
and simplified by Busvine (1971).

RESULTS AND DISCUSSION

Regression equations, results on toxicity for the larvae
of  C. cephalonica (st.) and accuracy calculated for Log
LC

50
 values are summarized in Table 1. This table also

gives Chi square values test the homogeneity of the data.
LC

10
 and LC

50
 values are presented in Table 2.

Saxena et al. (1992), Bhattacharya (1993),
Senguttuvan et al. (1995), Saxena et al. (1996), Patel et
al. (1997) and Jaswanth et al. (2002) have studied the
effect of different plant extracts on insect pests and found
several to be toxic to different insects. In the present study
all the three plant extracts proved to be toxic and the effect
of all was similar, i.e. the larvae became black that resulted
in their death. Freshly emerged larvae were more sensitive.
Percentage survival rate of the larvae decreased with
increasing concentration. Annona seed extract was most
toxic and Tephrosia plant extract was least toxic among
the three extracts. Banerjee et al. (1982) studied the
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insecticidal property of Acorus as ether extract which
offered 98.87% protection. Hence A. calamus needs
further investigation. Chauhan et al. (1987) found that
petroleum ether extracts of Annona and Acorus showed
potential of practical utilization as safe insecticide. The
evaluation of LC

50
 concentrations of all the plant extracts

in an important step before carrying out further studies on
the effect of plant extracts.
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Table 1: Relative Toxicity of Plant Extracts to Corcyra cephalonica (St.)

Name of Time of Regression equation Variance / V χ2 Value Fiducial  limits %
Plant exposure in h m

1
m

2

Acorus calamus 24 h Y= 7.1496x-7.49709 0.000294 1.706985 1.713992 1.7815
48 h Y=6.125x-7.7876 0.0004058 1.059 1.5584 1.6373
72 h Y=7.4932x-6.3878 0.0003186 1.345496 1.4846 1.5545
96 h Y= 4.8552x-1.656964 0.0034086 0.6263 1.25683 1.4853

Tephrosia purpurea 24 h Y =19.07x-26.7569 0.0000449 - 29.1658 1.652 1.6783
48 h Y = 25.65x -36.4335 0.0000249 -1.2436 1.6055 1.6251
72 h Y =17.2846x-22.3160 0.0000525 2.6959 1.5661 1.5945
96 h Y =10.66x-11.4290 0.0001406 7.2395 1.5179 1.5644

Annona squmosa 24 h Y =7.245x-5.481245 0.0000286 2.763 1.4154 1.4798
48 h Y =6.5789x-4.171144 0.0003511 7.0458 1.3572 1.4307
72 h Y =6.46x -4.30746 0.0023767 9.837 1.345 1.5363
96 h Y =6.275x -2.2663975 0.0000445 1.0807 1.11666 1.1993

Table 2: Comparison of safe concentration LC
10

 and LC
50

 values of plant extracts , A. calamus , T. purpurea and A. squamosa

Name of the Safe L.C.
10

 values in % (in h) LC
50

 values in % (in h)
plant conc. C % 24 h 48 h 72 h 96 h 24 h 48 h 72 h 96 h

Acorus calamus 3.97113 37.03 24.47 22.31 12.79 55.97 39.62 33.11 23.50
Tephrosia purpurea 6.555 39.63 36.76 32.07 26.36 46.26 41.24 38.05 34.68
Annona squamosa 3.88528 18.61 15.81 9.816 8.989 27.97 24.77 14.36 14.68


