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ABSTR ACT
Certain important medicinal plant essential oils such as Curcuma longa,
Zingiber officinale, Murraya koenigii and Ocimum caasiym were
investigates for their insecticidal, antiovipositional and antifeedant
activity against Callosobruchus maculatus among four essential oils
highest percentage of mortality were showed in (58-81%) Ocimum
canum at 500 ppm concentrations. All essential oils showed complete
feeding deterrent action at 500ppm concentrations. Loss of fecundity
was also noticed in all essential oils at higher concentrations. The
maximum antiovipositional activity was recorded in 500 ppm of
O.canum followed by M. koentigii, Z.officinale and C.longa.
© Copy Right, IJCAS, 2011, Academic Journals. All rights reserved.

INTRODUCTION
The bruchid Callosobruchus maculatus develops in the
seeds of 14 leguminosae species, but the cowpea Vigna
unguiculata (Walp) is its main host-plant (Decelle,
1981;Delotel and Tran, 1993), It is mainly cultivated in
dry lands. Cowpea is a very good source of vegetable
protein for millions of people. The estimated global posotharvest losses caused by insect damage, Microbial
deterioration and other factors are of the order of 10-25%
(matthews, 1993). In india 12.5 million tones of edible
legumes are produced every year and nearly 18.6% of
cowpea alone is damaged by bruchids during storage
(Agarual et al., 1988). The brichid beetle C.maculatus has
been associated with dried legumes for thousands of year
(Mitchell,1983; Messina,1991).
Synthetic chemical
pesticides have been uses to protect grain but their wide
spread use has led to the development of pest resistance
(Champ and Dyte, 1976; settler and Cuperus, 1990; white,
1995). Alternative to synthetic chemical insecticides are
highly desirable (xie et al., 1995).
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protection
and storage is increasing because of their low

toxicity to human beings (lvibjaro, 1983; zehrer, 1984;
fagoonee, 1987; Schmutterer,1987; Tanzubil, 1987) plant
volatile oils have been uses in the protection of stored
grains (EL-Nahal et al., 1989; Saxena and mathur, 1976;
Risha et al., 1990; Gbolade and Adebaya, 1993).
Various plant byproducts have been tried recently with
a good degree of success as protectants against a number
of stored grains. Pests (Teotia and Tiwari, 1971; Ketkar,
1976; Pandey et al., 1976, 1986; Atri and Prasad, 1980;
Yadav and Bhatnagar, 1987; Ayyangar and Rao, 1989;
Dixit and Saxena, 1990). Plant powder can have a
protective effect on the beans on several mechanisms. In
addition to direct toxic effects, the plant materials may
produce invasion or cause emigration from the treated
stock. Many plants have been tested in laboratories for
their toxic effects on storage beetles but few of them were
tested for their repellent effect. Comparison of results on
trained under laboratory conditions with the situation
under actual storage conditions is problematic, but a
hierarchy for the potential efficacy of plants can be
established. Unfortunately, the outcomes of such test are
often contradictory to others and few authors have been
able to recommend a certain plant or an application
method (reviewed by Boeke et al., 2001).
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A laboratory experiment was therefore conducted to study
the insecticidal, antifeedant and antiovipositional action of
certain essential oils against C.maculatus, a stored grain
pest.

MATERIALS AND METHODS
Plant collection and Essential oils distillation
The rhizome of Curcuma longa., (Cyperaceae) The
rhizome of Zingiber officinale., (Zingiberaceae) The leaf
of Murraya koenigii.,(Rutaccae) and the leaf of Ocimum
canum., (Lamiaccae). All medicinal plant essential oils
were collected from various parts of Tamil nadu and
harvesting period in year 2010. The voucher specimen has
been deposits in the laboratory of Zoology Annamalai
University, Annamalai Nagar, Tamilnadu.
Beans
Cowpea (V.unguiculata) of the variety susceptible to C.
maculatus (Baker et al., 1989). Were stores in a freezer at
-18ºC for a week and subsequently dried in a store at 60ºC
for about a week to guarantee the absence of viable insects
without having to use chemicals. The beans were stored in
airtight plastic containers at room temperature before use.
Only visually uninfected beans were uses for the
experiments.
Insects rearing
Callosobruchus maculatus was collected in the Koothur,
Sirkali Taluk, Nagapattinam District, from the local
varieties of cowpea field. The beetles were reared on
cowpea in our laboratory for about a year (Approximately
10 generations) prior to the experiments. The insect culture
was done in a climate chamber at 30 ±1ºC with 12h photo
period at ambient R.H (50-80%) For the experiment,
newly emerged (1-1.5h) insects were used. In the
experiments, the day of death of the adult beetles was
determined as the day the antennae and legs did not move
upon gentle disturbance with forceps.

of 100ml capacity and a uniform film of the essential oils
was made by rolling the vials. Freshly emerged adults 20
were then released in each of the treated vials which were
then covered with a piece of muslin cloth held by a rubber
band to prevent escape of the adults. Un treated healthy
cowpea seeds were provides to the adults during the
bioassay. Observations on insecticidal activity were made
at 1-7 days after treatment.
Antifeedant activity
0.5 ml of each essential oil at three different
concentrations (100,250 and 500ppm) was poured into
glass vials of equal volume containing 20 healthy cowpea
seeds. Before being places in the vials, the seeds were
kept for 24hr in an oven at 70ºC. The solvents were
allowed to evaporate completely before release of five
pairs of freshly emerged larvae in each vial. The solvent
treated used as control. The numbers of damaged seeds
were recorded daily for seven days.
Antiovipositional and ovicidal activity
Dry and healthy seeds (20g) were kept in the Petri dishes
in two lots and treated with each essential oil at 1 ml 100g1
seed. For this experiment 10 pairs of 1-3 day old
laboratory-cultured pulse beetles were released in each
dish. Oviposition observed after seven days and adult
emergence recorded after 1 month. The ovicidal effect
was observed after soaking the seeds on watered blotting
paper for 3 hr followed by observation under 20 x
magnifications for egg mortality. Eggs were removed to
observe the pin holes in the seed coat. Five replications of
each treatment were use and all experiments were
conducted at 24±2ºC and 75±5º% R.H.
Data analysis
Statistical analysis of the data was done using SPSS 10.0
software package. The result were showed significant
difference at P<0.05 level.

Table 1 Mortality of adults C.maculatus at different time intervals after exposure to certain essential oils
Plants name

Conc.ppm

Day1

*Mortality (%)
Day2
Day3

100
6a
12b
20b
250
12c
18e
24e
g
i
500
18
23
35h
Zingiber officinale
100
10b
16d
22d
250
14d
20f
25f
h
j
500
20
24
37i
Murraya koenigii
100
6a
11a
18a
250
10b
18e
24e
500
17f
22h
35h
Ocimum canum
100
10b
15c
21c
250
15e
21g
26g
500
21i
25k
39j
*20 freshly emerged adults were taken in each test in replicates of five.
followed by different letters in same column different significant at P<0.05.
Curcuma longa

Day4

Day5

28b
38c
30d
40e
g
41
52h
28b
36a
32e
43f
h
43
55i
26a
37b
29c
38c
48j
59k
26a
39d
38f
49g
47i
58j
There was no Mortality of

Day6

Day7

42a
48d
60g
44b
49e
62h
44b
46c
68j
48d
54f
67i
the insects

50a
54c
70g
52b
56d
80i
52b
56d
78h
58e
68f
81j
in control. Values

Biological assay methodology

RESULTS AND DISCUSSION

Insecticidal activity

The results in Table1 showed that all the concentrations of
the plant essential oils caused 50-70% of mortality
recorded in C. longa 52-80 % of mortality recorded in
Z.officinale, 52-78% of mortality recorded in M.koenigii

Insecticidal activity of certain essential oils 0.4ml of each
essential oils at three different concentrations (100,250 and
500 ppm) was poured into clean, grease-free glass tubes
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Table 2 Extent of feeding by adults of C. maculatus of treated essential oils grams seeds.
*Damaged (%)
Plants name

Curcuma longa

Zingiber officinale

Murraya koenigii

Ocimum canum
Control

Conc.
ppm

Day1

Day2

Day3

Day4

Day5

Day6

Day7

100
250
500
100
250
500
100
250
500
100
250
500
0

2a
19b

3a
5b
24c

5b
7c
3a
31d

9c
1a
13d
6b
39e

12e
3c
2a
18f
8d
1a
46g

16e
6c
5b
21f
11d
3a
53g

18e
8c
7b
26f
16d
5a
81h
64g

Experimental values are significantly different from control at the 5% level according to analysis of variance. Values followed by different letters in same column different
significant at P<0.05. (-) No damage

Table 3 Anti Ovipositional effects of certain essential oils against C.maculatus
Plants name
Curcuma longa

Zingiber officinale

Murraya koenigii

Ocimum canum

Conc.(ppm)
100
250
500
100
250
500
100
250
500
100
250
500

Oviposition
+
+
+
+
+
+
+
+
-

*Number of adults emerged from seeds.
53i
32h
18g
16f
10e
0a
9d
3b
0a
7c
0a
0a

* Values followed by different letters in same column different significant at P<0.05.
+ = Ovipoistion , - = No Oviposition.

and among them highest percentage of Mortality were
recorded in the O.canum (58-81%) essential oil. During
this period, there was no mortality of the insects in control
checks.
Four essential oils at 500 ppm concentration provide
strong antifeedant to adult C.maculatus. At 100 and 250
ppm Concentrations, however 8-18% recorded in C.longa,
7% recorded in Z. officinale, 16-26% recorded in
M.koenigii and 5% recorded in O.canum. Feeding
activities were noticed within 7 days after treatment (Table
2) in solvent treated control 64% food damage were
recorded respectively during this period.
Antiovipositional effect is evidenced by the reduced
number of egg and the total loss of egg deposition (Table
3). It was observed that there was some egg laying by the
females in low dose treated seeds but oviposistion was
inhibites at higher concentrations. The maximum
ovipositional effect were recorded in O.canum and lest
ovipositional effect were recorded in C.longa essential oil.
Table 3 was 250pp/100 records in O.canum essential oil.
Table 3 shows that at low dose treatment, there was
oviposition, and egg that was laid developed through to
adult emergence.
The marked decline in egg laying was perhaps a
consequence of the mils suppressing effect exerted by
these volatile oils on the beetles mating – a decisive factor

influencing the subsequent number of eggs laid by the
beetle (Engelmann, 1970). The drastic reduction in adult
emergence that was recorded could also in part be due to
low hatchability of eggs. It is probable that oil vapors
diffused into eggs and affected the physiological and
biochemical process associated with embryonic
development. These findings corroborate the observations
recorded for peppermint and citronella oil vapors on
Earias vittella eggs (Marimuthu et al, 1997) A number of
authors have previously shown that oil coating is effective
in controlling C.maculatus (singh et al., 1978; Messina
and Renwick, 1983; pandey et al.,1983; Pereira,1983;
Zehrer, 1983; Jadhav and Jadhav, 1984; Boughdad et al.,
1987; Don-pedro,1989) Reductions in adult longevity of
bruchids, as reported here particularly for C. maculatus
and C. chinensis with ass four oils tested, have also been
shown with other vegetable oils. Uvah and ishaya (1992)
reported reduction longevity of C.maculatus by a single
applications of groundnut oil, palm oil or olive oil. Many
of the plants which formers use as protectants have a
strong smell which, it is believed, repels or kills insects.
Other workers have previously reports that plant powders
reduce oviposition by bruchids under laboratory
conditions. The plants involved inchide; Neem kernel
powder (Sowunmi and Akinnusi, 1983) and Kurunegala
dasia, Tridax proocumbers (L) with C. maculetus (Bhaduri
et al., 1985), and custard apple Annona squamosa L. Seed
powder with C. chinensis (Ali et al., 1981) Yadav (1985)
have made similar observations with residual effects
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lasting 90 days in which period no egg laying and new
progeny were obtained. Jaipal et al.,(1984) and Panday et
al (1986) have also observed insecticidal activity in
petroleum ether extracts of leaves and twigs of A.indiaca,
L.camara A. conyzoides and other plant products against
R.dominica and C.chinensis.
The results of the present investigation indicate that the
essential oils were positively toxic on contact and strongly
antifeedant to adults of. C maculaltus, But their ovicidal
activity was not strong enough to be used for the control at
these concentrations. Never the less, this plant could be
exploited for the development of bioregional
agrochemicals for the control of stored grain pests.
REFERENCES
Agarwal., Lal, S., Gupta, K.C., 1988. Natural products as
protectants of pulses against pulse beetle. Bulleltin of
Grain Technology 26, 154-164.
Ali S.I., Singh O.P. and Mishra U.S. (1981) Effectiveness
of plant oils against pulse beetle, Callosobruchus
chinensis Linn. Ind. J.Ent. 45, 6-9.
Atri B.S. and Prasad R. (1980) Neem Oil extractives as
effective as effective mosquito larvicides. Ind. J. Ent.
42 371-373.
Ayyangar G.S.G and Rao U.J.(1989) Neem (Azaduracgta
ubduca A.juss.) extracts as larval repellent and
ovipositional deterrents to spodoptera litura (Fabr) Ind.
J. Ent 51,121-124.
Baker,T.A.,Nielsen, S.S., Sshade, R.E., Singh, B.B., 1989.
Physical and chemical attributes of cowpea lines
resistant and susceptible to Callosobruchus maculates
(F.)(Coleoptera:Bruchidae).
Journal
of
Stored
Pproducts Research 28, 295-299.
Bhaduri N., Ram S. and Patil B.D (1985) Evaluation of
some plant extracts as protectants against the pulse
beetle Callosobruchus maculates(F.) infesting cowpea
seed, Journal of Entomolofical Research 9, 183-187.
Boeke, S.j., Van Loon J.J.A., Van Huis, A., Kossou, D.K.,
Discke, M.,2001. The use of plant material to protect
stored seeds against seed beetles: a review.
Wageningen University Papers, 01.03,108pp.
Boughdad A., Gillon Y. and Gagnepain C.(1987) Effect of
Arachis hypogaea seed fats on the larval development
of Callosobruchus maculates (F.) Journal of Stored
Products Research 23, 99-103.
Champ, B.R., Dyte, C.E., 1976. Report of the FAO global
survey of Pesticide susceptibility of stored grain pests.
FAO Plant Production and Protection Series, No.5.
Decelle J. (1981) Bruchidae related to grain legumes in the
afrotropical area.
In The Ecologyof Bruchids
Attacking Pulses (Ed. Labeyrie V.).pp 185-193. Junk,
The Hague.
Delobel A. and Tran M. (1993) Coleopteres des Denrees
Alimentaires Entreposees dans les Regions Chaudes,
Orstom. Paris.
Dixit O.P. and Saxena R.C (1990) Insecticidal action of
Premina integrifolia against Callosobruchus chinensis
(Coleoptera:Bruchidae). Pesticides 24, 29-31.
Don-Pedro K.N.(1989) Effect of fixed vegetable oils on
oviposition
and mortality of Callosobruchus

maculates(F.) on cowpea. International Pest Control
31, 34-37.
El-Nahal, A.K.M., Schmidt, G.H., Risha, E.M., 1989.
Vapours of Acorus calamus oil a space treatment for
stored product insects. Journal of Stored Products
Research 25, 211-216.
Engelmann, F., 1970.
The Physiology of Insect
Reproduction. Pergamon Press, New York.
Fagoonee, I., 1987. Use of neem in vegetable crop
protection in Maurtitius. In: Schmutterer, H., Ascher,
KR.S.
Gbolade, A.A., Adebayo, T.A., 1993. Fumigant effects of
some volatile oils on fecundity and adult emergence of
Callosobruchus maculates F. Insect Science and Its
Application 14, 631-636.
Ivibjaro, M.R. 1983. Preservation of cowpea Vigna
unguiculata(L.) Walp. With neem seed Azadirachta
indica A. Juss. Protection Ecology 5, 171-182.
Jadhav K.B and Jadhav L.D.(1984) Use of some vegetable
oils, plant extracts and synthetic products as protectants
from pulse beetle Callosobruchus maculates (F.)
Journal of Food Science and Technology 21, 110-113.
Jipal S., Singh Z. and Malik O.P.(1984) Insecticidal
activity of various neem leaf extracts against
Rhyzoperthan dominica, a stored grain pest. Neem
News. 1, 35-36.
Ketkar C.M.(1976)Utilization of neem and its by products,
Modified Neem cake Manurial Project, 1153 Ganesh
Kkhand Road, Poona, Maharashtra, India.
Marimuthu, S., Gurusubramaniam, G., Krishna, S.S.,
1997. Effect of exposure of eggs to vapour from
essential oils on egg mortality development and adult
emergence in Earias vittella(F.) (Lepidoptera:
Noctuidae). Biological Agriculture and Horticulture
14, 303-307.
Matthews, G.A., 1993. Insecticide application in stores.
In: Matthews, G.A., Histop, E.C, (Eds.), Application
Technology for Crop Protection. CAB International,
London, pp 305-315.
Messina F.J. and Renwick J.A.A.(1983) Effectiveness of
oils protecting stored cowpeas from the cowpea
weevil (Coleoptera:Bruchidae). Journal of Economic
Entomology 76, 634-636.
Messina, F.J., 1991. Life history variation in a seed beetle
adult egg-laying vs larval competitive ability.
Oecologia 85, 447-455.
Mitchell, R., 1983. Effects of host plants variability on the
fitness of sedentary herbivorous insects. In: Denno,
R.F., McClure, M.S.(Eds.), Variable Plants and
Herbivores in Natural and Managed Systems.
Academic Press, New York, pp. 343-370.
Pandey G.P. Doharey R.B and Varma B.K.(1983) Efficacy
of some vegetable oils for protecting greengram
against the attack of Callosobruchus maculates (F.)
Indian Journal of Agricultural Sciences 51,910-912.
Pandey N.D., Mathur K.K., Pandey S. and Tripathi
R.A.(1986) Effect of some plant extracts against pulse
beetle, Callosobruchus chinensis Linnaeus. Ind.J.Ent.
48,85-90.
Pandey N.D., Singh S.R. and Tiwari G.C(1976) Use of
some plant powders, oils and extracts as protectants
against pulse beetle, C. chinensis. Ind. J. Ent. 38, 110113.

International Journal Current Agricultural Science - Vol.1, Issue, 2, pp.10-14, November, 2011
Pereira J.(1983) The effectiveness of six vegetable oils as
protectants of cowpeas
and bambara groundnuts
against infestation by Callosobruchus maculates (F.)
Indian Journal of Agricultural Sciences 51,910-912.
Risha, E.M., El, Nahal K.M., Schmidit, G.H., 1990.
Toxicity of vapours of Acorus calamus L. oil to the
immature stages of some stored product coleopteran.
Journal of Stored Products Research 26. 133-137.
Saxena, B.P.,Mathur, A.C., 1976. Loss of fecundity in
Dysdercus Koenigit(F.) due to vapours of Acorus
calamus oils. Experientia 32, 315-316.
Schmutterer,H., 1987. Fecundity reducing and sterilizing
effects of neem seed kernel extracts in the, Colorado
potato beetle Leptinotarsa decemlineata.
In:
Schmutterer, H., Ascher, KR.S. (Eds), Natuural
Pesticides from the Neem Tree (Azadirachta indica
A.Juss) and other Tropical Plants. Proceedings of the
Third International Neem Conference, Nairobi, Kenya.
Eschborn, Germany, pp. 351-360.
Singh S.R. Luse R.A. Leuschner K. and Nangiu D. (1978)
Groundnut oil treatment for the control of
Callosobruchus maculates(F.). Jaournal of Stored
Products Research 14, 77-80.
Sowunmi O.E. and Akinnusi O.A. (1983) Studies on the
use of the neem kernel in the control of stored cowpea
beetle Callosobruchus maculates. Tropical Grain
Legume Bulletin 27, 28-31.
Tanzubil, P.B., 1987. The use of neem products in
controlling the cowpea weevil, Callosobruchus
maculatus. In: Schmutterer, H., Ascher K.R.S(Eds.),
Natural Pesticides from the Neem Tree(Azadirachta
indica A.Juss) and other Tropical Plants. Proceedings
of the Third International Neem conference, Nairobi,
Kenya, Eschnorn, Germany, pp. 517-523.
Teotia T.P.S. and Tiwari G.c(1971)Dharek drupes and
leaves as protectants against S. cerialotta infesting
wheat seeds. Bull. Grain Tech.9,7-12.

Uvah I.I and Ishaya A.T(1992) Effect of some vegetable
oils on emergence,oviposition and longevity of the
bean weevil Callosobruchus maculates (F.) Tropical
Pest Management 38, 257-280.
White, N.D.G., 1995. Insects, mites and insecticides in
storoed grain ecosystems. In: Jayas, D.S., White
N.D.G., Muir, W.E.(Eds.), Stored Grain Ecosystems.
Marcel Dekker, New York, pp. 123-168.
Xie, Y.S., Fields, P.G., Isman, M.B., 1995. Repellency
and toxicity of azadirachtin and neem concentrations to
three-stored product beetles. Journal of Economic
Entomology 88, 1024-1031
Yadav S.R.S. and Bhatnagar K.N.(1987) A preliminary
study on the protection study on the protection of
stored cowpea grains against pulse beetle by
indigenous plant products. Pesticides 21, 25-29.
Yadav T.C.(1985) Antiovipositional and ovicidal toxicity
of Neem oil against three species of Callosobruchus.
Neem News. 2, 5-6.
Zehrer W.(1983) The effect of the traditional preservatives
usued in Northern Togo and of neem oils for control of
storage pests. Proceedings of the 2nd International
Neem Conference, Rauischholozhausen, Federal
Republic of West Germany, 1983, 453-460.
Zehrer, W., 1984.
The effect of the traditional
preservatives used in northern Togo and neem oil for
control of storage pests. In: Schmutterer,H., Ascher,
KR.S(Eds), Natural Pesticides from the Neem
Tree(Azadirachta indica A. Juss) and other Tropical
Plants. Proceedings of the Second International Neem
Conference,
Rauiscbhholzhausen,
Germany.
Eschborn, Germany, pp. 453-460.
Zettler, J.L., Cuperus, G.W., 1990. Pesticide resistance in
Tribolium castaneum(Coleoptera:Tenebrionidae) and
Rhizopertha dominica (Coleoptera: Bostrichidae) in
wheat. Journal of Economic Entomology 83, 16771681.

*******

