
Research Journal of Agriculture and Biological Sciences, 7(2): 223-227, 2011
ISSN 1816-1561
This is a refereed journal and all articles are professionally screened and reviewed

ORIGINAL ARTICLES

223

Corresponding Author: Naveen Sharma, Microbial Research Laboratory, Department of Botany, MLS University,
Udaipur,Rajasthan,India.

Screening of  Insecticidal  and Antifungal activity  of Origanum majorana Oil Against
Callosobruchus chinensis (L.)  and  Aspergillus spp.

1Naveen Sharma, 2N.K. Dubey and 1Kanika Sharma

1Microbial Research Laboratory, Department of Botany, MLS University, Udaipur,Rajasthan, India.
2Centre Advance of Science, Department of Botany, Banaras Hindu University, Varanasi,  Uttar Pradesh, India

ABSTRACT 

The essential oil of Origanum majorana Linn. was tested for its potency as botanical pesticide to protect
stored food commodities from insect infestation. The oil was found to be an effective repellent and antifungal
analysis against the beetle Callosobruchus chinensis (L.) and Aspergillus flavus (4NST Strain). An inverse
relationship was observed with between concentration of oil and oviposition. O. majorana oil repelled the
maximum insect repellent activity at 100 ppm concentration (9.67).In case of adult mortality at 3 and 5 hrs
interval 1000 and 500 ppm reported the maximum mortalityover their lower levels. With regards to oviposition
of insect C. chinensis 5ppm concentration (54.67) of O. majorana significantly recorded the minimum no. of
eggs laid. The antifungal analysis of Aspergillus flavus was observed at 1300 ppm. Hence this oil can be
recommended as a safer alternative for control of storage pests and fungi in the integrated pest management
programme to protect stored food commodities.
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INTRODUCTION

Severe deterioration of stored food commodities takes place due to infestation by different storage pests.
Synthetic pesticides have been recommended for control of such post harvest infestations of the commodities,
but due to the residual toxicities of most of the pesticides, there is need for same alternative control measures.
Plants are a rich source of biologically active substances, which could be potentially harnessed to modify crop
growth or protect crops against disease and pests (Mishra and Dubey, 1994; Caccioni and Guizzardi, 1994;
Ghfir et.al,1997). It has been shown that many aromatic plant species as well as their essential oils,present a
high level of efficiency in protecting crops and stored food against insects pests (Arnason et.al 1989;
Regnault-roger and Hamraoui, 1993; 1995; Saxena, 1989; Lamiri et.al,2001).

This study investigates the protective action of crude oil of Origanum majorana againstinfection by
Aspergillus flavus as well as insect infestation. The protective effect was also studied on oviposition, insect
mortality and repellent activity against C. chinensis.

Materials and methods

Extraction of  Volatile Oil: 

Fresh parts of Origanum majorana plant were collected at flowering stage from the Herbal Park, Maharana
Pratap University of Agriculture and technology, Udaipur, India. Fresh parts of  plant  was cut and segregate
into small pieces and washed with sterilized water.

The essential oil was isolated through the hydrodistillation by Cleavenger apparatus. Two distinct layers-an
upper oily layer and the lower aqueous layer.Both layers were separated and the essential oils were stored in
clean glass vials. (Tripathi et.al., 2004)
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Assay of Antifungal Activity:

The Fungitoxic activity of the essential oils against the aflatoxigenic strains of A. flavus, Navjot 4NST
(Procured from Herbal pesticides Laboratory,Banaras Hindu University, Varanasi) was tested at 1300 ppm by
the poison food technique (Mishra and Dubey, 1994) using Czapek’s medium. A requisite amount of essential
oil was dissolved separately in 0.5ml acetone and then mixed with 9.5 ml of autoclaved Czapek’s
medium(NaNO3, 2.0 ;K2HPO4, 1.0g;MgSO4. 7H2O,0.5g;KCL,0.5 g: FeSO4.7H2O,0.01g; Sucrose 30.0 g; Agar
15.0 g; Distilled Water 1 liter; pH  6.8±2)  in Petri plates (9.0 cm diameter).The control set s  were prepared
subsequently using sterilized distilled water in place of the oil. The prepared plates were inoculated aseptically
with assay disc (5 mm) of the aflatoxigenic strain of the test fungus. The plates were incubated at 28± º C
for seven days. The inhibition of the radial growth of the test fungus by the oils was calculated following
Pandey et. al. (1982).

Test Insect: 

Callosobruchus chinensis (L.) 

Rearing of Test Insects:

Insect species were collected from the Department of Entomology, Institute of Agriculture, BHU, Varanasi,
India. Fifty adult insects were released respectively into cowpea seeds (C. cinensis). After 24 hours, adults
were removed and incubated in a temperature humidity control cabinet at 27 ± 2 0 C and 80 ± 5 % humidity
(Babu et. al, 2003; Jenkins et. al, 2003 and Perez-Mendoza et. al, 2004) in plastic containers. 

Study of Repellent Activity of Oil:

The essential oil was tested for it’s insect repellent ability against C. chinensis following the methods of
Dubey et. al (1989) and Varma and Dubey (1997). A Y shaped oflactometer was used for this purpose
(common arm 24-cm, each branch 14.5 cm). The repellent experiment was carried out at a light intensity of
37.3 lux and 250C. Insect repellent ability of three concentrations of the essential oil i.e. 10ppm, 50 ppm and
100 ppm was assayed by keeping cotton swabs soaked in respective concentrations separately in the
experimental arm. The control arm contained a cotton swab soaked in an equal amount of distilled water.
Eleven adult insects of C. chinensis were introduced in to the base of the stem of the Y arm of the
oflactometer. After 30 minutes the numbers of insect in the experimental and control arms were counted. %
repellency was calculated by the following formula Gundurao and Majumdar (1966). 

 % Repellency = C-E / T x 100

Where, C = Number of insects in control arm, E = Number of insects in the experimental arm and T =
Total number of insects released.

Effect of Essential Oil on Mortality and Oviposition:

In vivo effect O. majorana oil on C. chinensis mortality and oviposition was assayed by exposing the
insects to different concentrations i.e. 10, 50, 100, 500, 1000 ppm of oil. Requisite control samples were kept
for each treatment group. Observations were taken after 3 and 5 hours. All insects (live plus dead) were
removed and total count of live and dead insects was made to find out mortality. Adults showing any
movement of legs and antennae were considered alive. For oviposition studies, ten insect were placed with
twenty five cow pea seeds mixed with respective concentrations of oil. Number of eggs laid by insects was
counted with the help of a magnifier after three days. Suitable control was maintained.

Results:

Origanum majorana oil inhibited the mycelia growth of the strain of test fungi at 1300 ppm. Therefore,
the minimum inhibitory concentration (MIC) of assigned to be 13mg/10ml. O.majorana oil showed a dose
dependent insect repellent activity. Repellency was enhanced with increasing doses (table1). 86.82 % (9.67)
repellent activity was observed against C. chinensis respectively. The effect of Origanum majorana oil on
mortality, oviposition of C. chinensis in the treated cowpea samples is shown in (tables 2 , 3 & 4). 
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100 % mortality was observed at 1000ppm (10.33) concentration at 3 hrs and 100% mortality was
observed at 500ppm (10.33) concentration at 5 hrs. At 5ppm (54.64) concentration of oil, the number of eggs
laid decreases on cowpea seed. Similarly oviposition by C. chinensis decreased with increasing concentration
of oil (table 4). 

Discussion:

In vitro inhibition of Aspergillus flavus by Origanum majorana essential oil suggests that  this oil can be
used as a therapeutic agent against infect of stored grams by this fungusOriganum majorana  oil contains
linalool ,carvacrol,thujanol,sabinol,camphor,eugenol,alpha terpenene,pinene (Shirley,1993) which one known to
be antimicrobial  in nature(Deans et al.,1990) Hence, the inhibitory activity can be attributed to the presence
of these compounds in the oil. Further invivo experiments need to be conducted to ascertain the efficacy in
natural condition.

O. majorana oil was effective in reducing C. chinensis infestation in cowpea and wheat respectively. It
showed both repellent as well as insecticidal activity, which was concentration dependent. Reduction in
oviposition suggests that the oil may have successfully inhibited the larval penetration into the seeds. Insect
repellent activity of the oil indicates that it can be used as a protective agent to prevent infestation of stored
grains and seeds by insect pests. The repellent methyl salicylate recently has received regulatory approval in
the US (Mullar et al., 2000).C. chinensis was found to be more susceptible to the oil. Differential susceptibility
of insects to different botanical pesticides has been reported previously (Belmain et al., 2001; Shaaya et al.,
1991). The development stage of the particular insect species may be important in determining resistance or
susceptibility to chemical used as pesticides. Newly emerged beetles have been reported to be more susceptible
then older beetles (Vayias et al., 2004). Semiochemicals are generally considered to be safer and more
environmentally acceptable   than conventional pesticides (Punga, 1989). Products of some other plants such
as  Aphamixis (Talukder et al., 1995), Mentha arvensis, Caesulia axillaris (Varma et al.,1997,2007) and
Securidaca longepedunculata (Jayasekara et al., 2005) have also shown efficacy against pests of stored grains.
On the basis of the results of present study it can be recommended that O. majorana oil can be developed as
a botanical pesticide for the management of the insect’s infestations in stored food commodities after suitable
toxicity and clinical trials.
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Table 1: Insect repellant activity of O. majorana oil
S. No. Concentration of No. of insects Mean

oil in ppm -----------------------------------------------------------------------
R1(A) R2(A) R3(A)

1 0 11 11 11 11 (3.39)*
2 10 7 7 6 6.67(2.68)
3 50 8 5 7 6.67(2.67)
4 100 10 9 10 9.67(3.19)

SEm± 0.408
CD(P=0.05) 1.329
CV (%) 8.32

*Values in the parenthesis are % X+0.5 value and three replicates
A:  C. chinensis 

Table 2: Effect of O. majorana oil on adult mortality at 3 h interval
S. No. Concentration of No. of insects Mean

oil in ppm -----------------------------------------------------------------------
R1(A) R2(A) R3(A)

1 0 0 0 0 0 (0.71)*
2 10 2 3 2 2.33(1.67)
3 50 5 4 5 4.67(2.27)
4 100 9 9 9 3.00(3.08)
5 500 10 9 9 9.33(3.13)
6 1000 10 11 10 10.33(3.29)

SEm± 0.053
CD(P=0.05) 0.163
CV(%) 3.57

*Values in the parenthesis are % X+0.5 value and three replicates
A:  C. chinensis 
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Table 3: Effect of O. majorana oil extract on adult mortality at 5 h interval
S. No. Concentration of No. of insects Mean

oil in ppm -----------------------------------------------------------------------
R1(A) R2(A) R3(A)

1 0 0 0 0 0(0.71)*
2 10 4 4 3 3.67(2.04)
3 50 8 7 8 7.67(2.86)
4 100 10 9 9 9.33(3.13)
5 500 11 11 9 10.33(3.29)
6 1000 11 11 11 11(3.39)

SEm± 0.057
CD(P=0.05) 0.177
CV(%) 4.23

*Values in the parenthesis are % X+0.5 value and three replicates
A:  C. chinensis

Table 4: Effects of O. majorana extract oil on oviposition of C. chinensis
S. No. Concentration of No. of insects Mean

oil in ppm -----------------------------------------------------------------------
R1(A) R2(A) R3(A)

1 0 96 95 90 93.67(9.70)
2 5 59 50 55 54.67(7.42)
3 1 76 72 70 72.67(8.55)
4 0.5 83 85 89 85.67(9.28)
5 0.1 91 95 93 93.33(9.67)
6 0.05 95 92 95 94(9.72)

SEm± 0.0975
CD(P=0.05) 0.3004
CV (%) 1.86

*Values in the parenthesis are % X+0.5 value and three replicates
A:  C. chinensis
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