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Abstract 

The larvicidal and ovicidal effects of seven medicinal plant oil were investigated against the fourth-instar larvae of S.litura, 
(Lepidoptera: Noctuidae). The aim of this study was to evaluate the toxic effects of Zingiber officinale, Ocimum basilicum, cyperus 
scariosus, Pimpinella anism, Nigella sativa, Rosmarinus officinais, and Cercuma longa were exposed to different concentrations. All 
essential oils showed moderate toxic effect on lepidopteran agricultural pest of armyworm after 24hr of exposure; However, the 
highest larvel mortality was found in (Table 1) The leaf of O.basiliucm, The rhizone of Z.officinale, the rhizome of C.longa and the 
shoot of C.Scariosus (LC50 = 27.3, 29, 30.6, 31.2, LC95 = 43.6, 48.2, 56 and 51.4 ppm) and lowest larvel mortality was recorded the 
p.anisum (LC50 = 38.5 and LC95 = 78 ppm). Respectively chi-square value was significant at P<0.05 level. Ovicidal activitiy of above 
mentioned the seven medicinal plant essential oil were used in the study. During preliminary screening, the essential oil wer etested at 
different concentrations (50, 100, 150, 200, 250 and 300 ppm). The percentage of eggs hatchability  was assessed 120 hr post 
treatment (Table 2). All essential oil showed moderate ovicidla effects; however, the highest Ovicidal activity was found in 
O.basilicum and Z.officinale. S.litura eggs was 100% of mortality (No hatchability) recorded at 200, 250 and 300 ppm concentration 
of O.basilicum, Z. Officinale, C.longa, and C.Scariosus may serve as lepidopteran agricultural pest of armyworm control in their oil 
form, essential oil have the potential to be used as an ideal eco-friendly approach for the control of agricultural pest of S.litura.  © 
2010 IJRSR. All rights reserved. 
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1. Introduction 

 
Spodoptera litura (Lepidoptera: Noctuidae) is a 

major polyphagous pest and it is commonly known as 
armyworm.  It infect more than 180 plant species 
(Holloway, 1989). This is the serious pest of various 
economically important crops such as. Cotton, groundnut, 
chilly, tobacco, caster, bendy and pulses etc. (Dhir et al., 
1992: Armes et al. 1997; Niranjankumar and Regupathy, 
2001). Causing considerable economic loss to many 
vegetable and field crops. Crop loss due to insect pest 
varies between 10% and 30% for major crops (Sanjrani et 
al., 1989; Ferry et al., 2004). This pest may become 
serious during the seedling stage, the majority of the 
S.litura (Fab) strains collected in South India exhibited 
high resistance level of 61-to-148 fold to organic 
pesticides(Kranthi et al., 2002).Among various 
approaches that are available today, the screening of pant 
extract for deleterious effects on different organism 
(Jacobson, 1989; Schmutterer 1992; Koul, 1993; Arnason 
et al 1993; Isman, 1995). Biopesticides provide an 
alternative to synthetic pesticides because of their 
generally low environmental pollution, Low toxicity to 
human and other advantages (Liu et al 2000). Bio-
pesticides have positive impacts on pest management (Ge 
and Ding., 1996). 
*corresponding author  
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 According to Feinstein (1952) more than 2,000 

species of plants representing 170 families are said to have 
insecticides properties. Plant and insects have  co-evolved 
over millions of year, plant have accumulated specific 
secondary metabolities to counteract insect damage 
(Kanniyan, 2002). Worldwide attention how focuses 
towards alternative method of pest control, which is 
derives from naturally available resources.The practice of 
using plant derivatives or botanical insecticides as we no 
know them, in agriculture dates back at least two  
millennia in ancient China, Egypt, Grace, and India 
(Ware, 1883; Thacker, 2002). Natural chemical of plant 
Orgin, Namely alkoloids (Bentley et al. 1984), terpenoids 
(Mordue & Blackwell 1993) and steroids (Bergamasco & 
Horn 1983) have been shown to have diverse biological 
effects on insects numerious plant species have been 
identified as possessing pesticidal properties and have 
shown potential as alternative to chemical pesticides 
(Ahmad et al 1984; Singh 2000; Kaushik and Kathuria 
2004). However, synthetic Insecticides led to numerous 
problems unforeseen at the time of their introduction: 
acute and chronic poisoning of applicators, form workers, 
consumer, fish, birds and other wild life animals etc. 
(Forget et al., 1993; Marco et al, 1987; National Research 
council, 2000; Ferry et al., 1998; WattandChari and 
Tintanon, 1999; Rohani et al., 2001). The plant secondary 
metabolities that show feeding deterrent or toxic effect to 
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insects in laboratory biology and botanical insecticides 
have been the subject of several recent volumes (Dev and 
Koul, 1997; Hedin et al., 1997; Prakesh and Rao, 1997 
and Raghault-Roger et al., 2005). Plant essential oil have 
been subjects as alternative sources for insect control, 
because some selective, biodegradable to non-toxic 
products, and have few effects on non-target organism and 
the environment (Singh and Upadhyay, 1993; Isman, 
2006; Pavela, 2007a). Essential oil have also been 
documents to exhibits acute toxic effects against insects. 
Several experiments have been conducted on the 
Insecticidal properties of essential oil against various 
mosquitoes (Shalaby et al., 1998; Zaridah et al., 2006; 
Knio et al., 2008). Plant of the family Myrtaceae, Owing 
to presence of essential oil and Tannins are subjects to 
great interest in this context (CSIR 1981; Dales, 1996; 
Roger and Hamraoui, 1995). Biological activities of plants 
belonging to the myrtacea against stored grain insets are 
well documented (Sharma et al., 2001; Stampolous, 1991; 
Tunc et al., 2000). A comparison of the biological activity 
of commercially produce essential oils is therefore highly 
value in the narrow selection of suitable plant species 
development of suitable cultivation technology, extraction 
and subsequent formation of  plant insecticides. . In this 
present study was aimed at assessing the potential of plant 
essential oil for use as commercial insecticides. The 
toxicity of seven essential oil against larvicidal and 
ovicidal activity of Spodoptera litura was assessed. 

 
2. Materials and methods 
 
2.1. Collection of insects  
 
 Spodoptera litura (third and fourth instar lavae). 
The test insects were collected from the agricultural field, 
Koothur , Vaitheeswaran Koil,  Nagai Dist, Tamil Nadu 
India.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Under controlled condition in a BOD incubator. 
Maintained at 27±1°C, 65-70% RH and 14:10 L/D 

photoperiod. During last instar 10-15 larvae were 
transferes to the glass jairs and daily observed.  The adult 
were kept separately and mated on the third day of 
emergence in a Perspex cage (20x20x20cm) adult were 
fed on 10% honey solution filter paper strips were 
provided for egg laying.  Egg hatched in 3-5 days. The 
laboratory colony maintained on above 20 generation. 
 
2.2. Collection of plants 
 

Various parts of seven medicinal plants: ginger 
(Zingiber officinale Rosc., rhizome), tulsi (Ocimum 
basilicum L., leaf),  nut grass (Cyperus scariosus L., 
shoot), anise (Pimpinella anisum L., seed), black cumin 
(Nigella sativa L., seed), rosemary (Rosmarinus officinalis 
L., shoot), and turmeric(Curcuma longa L., rhizome),were 
collected from the  Tamil Nadu, India in March 2009. The 
harvesting period in year 2009. The voucher specimen has 
been deposited in the laboratory of Zoology, Annamalai 
University, Annamalai Nagar Tamil Nadu.  
 
 
2.3. Essential oil distribution  
 
 The essential oil were obtained by 
hydrodistillation in a Clevenger type apparatus for eight 
hours. The oils thus obtained were dried over anhydrous 
magnesium sulphate to extract the oil.  
 
2.4. Studies activity  
 
 Essential oil of different plant species were 
evaluated at the 100 mg of essential oil delivered in 1µl 
acetone. (Lee et al., 1997) acetone was used as control. 
Each with 10 larvae was put into vial and each oil there 
were five replication. Observation on larval mortality was 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 recorded after 24 hours the larvae were considered dead, 
All moribund pest larvae  were considered as dead . 

Table 1: Larvicidal activity of seven essential oil against fourth instar larva of S.litura 
 

Plants name LC50(ppm) LC95(ppm) Slope Degrees of 
freedom 

Chi-
square (x2) 

Zingiber officinale  29 48.2 7.42 7 0.1 
Ocimum bassilicum  27.3 43.6 8.10 7 0.1 
Cyperus scariosus  31.2 51.4 7.58 7 4.5 
Pimpinella anisum 38.5 78 5.18 7 2.5 
Nigella sativa  35.1 55 8.42 13 2.0 
Rosmarinus officinalis  40 70.4 6.69 7 0.5 
Curcuma longa 30.6 56 6.25 10 20.5 

 
Control – nil mortality. Significant at P < 0.05 level. 
LC50 lethal concentration that kills 50% of the exposed larvae, LC95 lethal concentration that kills 95% of the 
exposed larvae, x2 chi-square, df degrees of freedom. 
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2.5. Larvicidal activity  

 The larvae of S.litura were collected from the 
insect rearing cage.  One ml of essential oil was first 
dissolved in 100ml of respective solvent (stock solution).  
From the stock solution was prepared different 
concentration 50, 100, 150, 200, 250, and 300 ppm.  
Polysorbate 80 (Qualigens) was used as an emulsifier, 
experiments were conducted for 24 h at room temperature 
(28+2°C 65+2% relative humidity and a photo period of 
16:8 (L/D).  A leaf – dipping method (Park et al.,2002) 
was used to evaluate the activity of the test samples.  Leaf 
disk (6.5cm) of castor were used for evaluating larvicidal 
activity of the sample against S.litura  three leaf disks per 
dose were separately dipped in each test solution for 30s.  
Solvents were evaporated under a fume hood for 2h. 
Castor leaves were washed with 70% double distiller 
alcohol and air-dried for 15 min before dipping in to the 
required amount of plant products.  The larval were 
transferred individually on treated and control (disk 
treated with solvent, polysorbate 80 and distilled water 
only)  leaf disks places in petri disk.  Treated leaves were 
fed to fourth – instar larvae of S.litura.  To calculate the 
larvae feeding activity. The percentage of leaf damage 
was gravimetrically estimated every 12 hours.  With an 
additional initial check after 6 hours mortality was 
determined 24 hours after larvae were placed on disks.  
All moribund pest larvae were considered as dead.  

2.6. Ovicidal activity  

 For ovicidal activity, scales from the egg mass of  

 

 

 

 

 

 

 

 

 

 

S.litura were carefully removed using fine brush.  500 egg 
from  S. litura were separated into five lots each having 
100 eggs and dipped in, 50,100 , 150, 200,250 and 300 

ppm concentration of plant essential oil and controls as 
mentioned above.  Number of eggs hatched in control and 
treatments were recorded and the percentage of ovicidal 
activity was calculated by the following formula, for each 
experiment, five replicates were maintained at a time.  The 
hatch rate was assessed 120h post treatment. 

100
 eggs ofnumber  Total

  larvae hatched ofNumber x  

2.7. Statistical analysis  

 The average mortality data were subjected to 
probit analysis for calculating LC50, LC95 and other 
statistics chi-square values were calculated by using the 
software developed by Raddy et al., (1992).  Result with 
P<0.05 were considered to be statistically significant.  

 
3. Result and discussion 
 

The larvicidal and ovicidal effects of seven 
medicinal plant oil were investigated against the fourth-
instar larvae of S.litura, (Lepidoptera: Noctuidae). The 
aim of this study was to evaluate the toxic effects of 
Zingiber officinale, Ocimum basilicum, cyperus scariosus, 
Pimpinella anism, Nigella sativa, Rosmarinus officinalis, 
and Curcuma longa were exposed to different 
concentrations. All essential oils showed moderate toxic 
effect on lepidopteran agricultural pest of armyworm after 
24hr of exposure; However, the highest larvel mortality 
was found in (Table 1) The leaf of O.basiliucm, The 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 rhizone of Z.officinale, the rhizome of C.longa 

and the shoot of C.Scariosus (LC50 = 27.3, 29, 30.6, 31.2, 
LC95 = 43.6, 48.2, 56 and 51.4 ppm) and lowest larvel 
mortality was recorded the p.anisum (LC50 = 38.5 and 

Table 2: Ovicidal activity of seven essential oils against eggs of S.litura 
 

Plants Name 

Percentage of eggs hatchability, concentration of plant essential oil in  ppm 

50 100 150 200 250 300 Control 

Zingiber officinale 43.5 21.0 13.6 NH NH NH 100.0 

Ocimum bassilicum 36.6 21.3 11.0 NH NH NH 100.0 

Cyperus scariosus 41.3 32.6 21.0 14.3 NH NH 100.0 

Pimpinella anisum 91.6 78.6 41.3 24.3 13.0 NH 100.0 

Nigella sativa 96.0 71.0 54.3 22.3 11.6 NH 100.0 

Rosmarious officinalis 93.3 70.3 42.0 25.0 12.3 NH 100.0 

Curcuma longa 44.0 33.3 25.0 18.0 NH NH 100.0 

NH – No hatchability (100% mortality) 
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LC95 = 78 ppm). Respectively chi-square value was 
significant at P<0.05 level. Ovicidal activitiy of above 
mentioned the seven medicinal plant essential oil were 
used in the study. During preliminary screening, the 
essential oil wer etested at different concentrations (50, 
100, 150, 200, 250 and 300 ppm). The percentage of eggs 
hatchability  was assessed 120 hr post treatment (Table 2). 
All essential oil showed moderate ovicidal effects; 
however, the highest Ovicidal activity was found in 
O.basilicum and Z.officinale. S.litura eggs was 100% of 
mortality (No hatchability) recorded at 200, 250 and 300 
ppm concentration of O.basilicum, Z. Officinale, C.longa, 
and C.Scariosus may serve as lepidopteran agricultural 
pest of armyworm control in their oil form, essential oil 
have the potential to be used as an ideal eco-friendly 
approach for the control of agricultural pest of S.litura. 
The result of this study indicate the plant-based compound 
may be effective alternative to conventional synthetic 
pesticides undoubtedly, plant derived toxicants are a 
variable source of potential insecticides. These and other 
naturally occuring insecticides may play a more prominent 
role in pest control programs in the future (Mordue and 
Blackwell 1993) the result of this study will contribute to 
a great reduction in application of systematic insecticides. 
Botanical insecticide less expensive, easily biodegradable 
to non-toxic products and potentially suitable for use in 
pest control programme.The crude solvent extract of 
O.canum, O.sanctum and R. nasutus are repellent to 
S.litura larvae, but larvae still consume small amount of 
treated leaf showed 100% mortality (Kamaraj et al., 2008) 
C. sinensis chloroform extract and O.canum methanol 
extract against the larval of H.armigera (Kamaraj et al., 
2008). Larvicidal activity of cucurbitaceae plants; 
C.colocynthis petroleum ether extracts, C.indica, C.sativus 
and M.charantia methanol extracts, T.anguina acetone 
extract against A. aegypti, C.quinquefaciatus (Abdul 
Rahuman and Venkatesan., 2008). T.patula essential oil 
compounds are known to posses antifeedant activity 
against a variety of agricultural field. (Agarwal et al., 
1993). In general the mortality increase with increasing 
concentration of compounds and exposuretime.The 
abnormalities in the metamorphosis might be due to 
imbalance in hormones (Karmegam et al., 1997) 
prolonged larval and pupal periods while using plant 
extracts have been reported by saxena and saxena (1992) 
and Daniel et al., (1995).  Bioassays showed that T.Patula 
oil was most toxic against S.Litura.  Pathak et al., (2000) 
also reported higher susceptibility of the three mosquito 
species (A.aesypti, An. Stephensi and C. 
quinquefasciatus). T. Patula was less active and only 50% 
larvae were killed at higher concentration (100ppm).  It 
has been demonstrates that insecticidal activity and 
chemical composition of marigold species vary 
considerably depending on geographic location, growing 
conditions, plant part from which they are extracted, 
developmental stage of plant, solvent used for extraction, 
photosensitivity of some of the compounds in the extract, 
and are methods used to isolate the essential oils (singn et 
al 2001; wells,1993). Further, essential oil against 

antifeedant, repellents.  And toxic towards stored product 
beetle (chander et al., 1999; Tripathi et al., 2002). In 
general neem limonoids act as larvicides, adultcides, 
respellents, deterrents and growth inhibitors in a variety of 
test insect species (Schmutterer, 1990; mordue and 
Blackwell, 1993). Antifeedant, insecticidal activity and 
inhibition of hormone and enzyme activity have been 
attributed to the tetranortriterpenoid azadirachtin in the 
extract (Ma et al., 2000; Sendhilnathan et al., 2004, 
2005a, b, c, d, e). The plant extracts drastically reduced 
the fecundity of the females and only few adults survived. 
Neem extracts reduced adult longevity. These and other 
naturally occurring insecticides may play a more 
prominent role in mosquito control programs in the future 
(mordue and Blackwell, 1993). The highest concentration 
tested significantly reduced larvicides and adulticides. The 
neem limonoids would act as an oviposition repllent and / 
or deterrent to A. Stephensi (Zebitz, 1984; Su and Mulla, 
1999).the larvicidal activity of crude acetone, ethyl 
acetate, hexane, methonal and petroleum ether extract of 
the leaf of C.asiatica and Mukia scabrella against the 
early fourth instar larvae of C.quinquefasciatus Rahuman 
et al., 2008b LC50 value of petroleum ether extract of 
Jatropha curcas, pedilanthus tithymaloides, phyllanthas 
amarus.  Euphorbia hirta and Euphorbia tirucalli against 
A.aegypti and C.quinquefasciatus Rahuman et al., 2008a.  
Kamaraj et al., (2008a) have reported that the peel 
methanol extract of C.sinensis, leaf and flower ethyl 
acetale extract of O. canum against the larvae of 
A.stephensi. The dose will have to be standardized, 
depending on the geographical location and the pest insect 
species, but these results suggest that the use of botanical 
pesticide may help in reducing the environmental ill 
effects otherwise caused by the synthetic pesticides. 

References 

 
Agawarl SK, Singh SS, Verma S, Prajapathi V, Tripathi 

AK, Kumar S. Ind J Pharm 1993; 31-69. 
Ahmed, S., Grainage, M., Hylin, J.W. Mitchell, W.C. & 

Litsinger, J.A. 1984. Some promosing plant species 
for use as pest control agents under traditional faming 
systems. Proceedins of the 2nd International Neem 
Conference 1983. 565-580. Rauischholzhausen, 
Germany. 

Armes, N.J., Wightman, J.A., Jadhav, D.R., Ranga Rao, 
G.V., 1997. Status of insecticide resistance in 
Spodoptera litra in Andhra Pradesh, India. Pestic. Sci. 
50, 240-248. 

Arnason, J.T., MacKinnon, S., Durst, A., Philogene, B.J.R 
Hashun. C., Sanchez., P., Poveda, L., San Roman, L., 
Isman, M.B., Satasook, C., Towers. G.H.N. 
Wiriyachitra, P., McLaughlin, J.L., 1993. Insecticides 
in tropical plants with non-neurotoxic modes of 
action. In: Downum, K. R., Romeo, J.. Stafford, H. 
(Eds.), Phytochemical Potential of Tropical plants. 
Plenum Press, New York, pp. 107-131. 

Bentley, M.D., Leonard, D.E. & Bushway, R.J. 1984. 



Inter.J.Rece.Sci.Res. 1:008-014, 2010 

12 

 

Solanum alkaloid sas larval feeding detemnets for 
spruce budworm, Choristomneura fumiferanan 
(Lepidoptera: Tortricidae). Annals of Entomological 
Society of America 77: 401-403. 

Bergamasco, R. & Horn, D.H.S. 1983. Distribution and 
role of insect hormones in plants. In: Downer, G.H. & 
Laufer, H (Eds) Endocrinology of Insects 1. 627-654. 
Alan R. Liss, New York.12 

Chander,H., Negender,A., Ahuja,D.K., Berry,S.K, 1999. 
Laboratory evalution of plant extracts as repellents to 
the rust red flour beetle, Tribolium castaneum 
(Herbst). On jute fabric.Int.Pest control 41, 18 - 20 

CSIR 1981. The Wealth of India (Raw Materials). Council 
of scientific and industrial Research, New Delhi, 
India. 

DALES, M.J. 1996. A review of plant material used for 
controlling insect pests of stored products. Bulletin 
Natural Resources Institute (UK) 65: 1-84. 

Daniel, T., Umarani, S.Sakthivadivel, M., 1995. Insect 
cidal action of Ervatamia divaricata L. and Acalypha 
indica L. against culex quinque fasciatus say. Geobios 
new reports 14 (2), 95-98. 

Dev. S and Koul, O. (1997). Insecticides of Natural 
Origin. Amsterdam: Harwood Acad. 363 pp.  

Dhir, B.C., Mohapatra, H.K., Senapathi B., 1992. 
Assessment of crop loss in groundnut due to tobacco 
caterpillar, Spodoptera litura (F.). Indian J. Plant 
Protect. 20, 215-217. 

Feinstein L (1952) Insecticides from plants. In: Insects: 
The year book of agriculture, U.S.D.A. Washington, 
D.C.,pp 22-229. 

Ferry, N., Edwards, M.G., Gatehouse, A.M.R., 2004. 
Plant-insect interaction: molecular approaches to 
insect resistnce. In: Sasaki, T., Christou, P. (Eds.), 
Biotechnology, Vol. 15, pp. 155-161. 

Forget, G., Goodman., T and De Villiers, A. (1993). 
Impact of pesticide use on Health in Developing 
Countries. Ottawa: Int. Dev. Res. Centre. 335 pp. 

Ge F, Ding Y (1996) The population energy dynamics of 
predacious natural enemies and their pest control 
activity in different cotton agroecosystems. Acta 
Entomol Sin 39:          266-273. 

Hedin, P.A., Hollingworth, R., Masler, E.P., Miyamoto, J 
and Thompson D.G, eds. (1997). Phytochemicals for 
Pest Control. Washington, DC: Am. Chem. Soc. 372. 
pp. 

Holloway, J.D., 1989. the moths of Borneo: family 
Noctuidae, trifine subfamilies: Noctuinae, 
Heliothinae, Hadeninae, Acronictinae, Amphipyrinae, 
Agaristinae, Amphipyrinae, Agaristinae. Malayan 
Nat. J. 42, 57-226. 

Isman, M.B. 2006. Botanical insectides, determent and 
repellent in modern agriculture and increasingly 
regulates world. Annu. Rev. Environment. 51, 45-66. 

Isman, M.B., 1995. Leads and prospects for the 
development of new botanical insecticides. In: Roe, 
R.M., Kuhr, R:J. (Eds.), Reviews in Pesticid. 
Toxicology, Vol. 3. Toxicology Communications Inc, 

Raleigh, NC, pp. 1-20.  

Jacobson, M., 1989. Botanical insecticides. Past, present 
and future. In: Arnason, J.T., Philogene, B.J.R., 
Morand, P. (Eds), Insecticides 0f Plant Origin. 
American Chemical Society Symposium Series No. 
387. Washington, DC.  

K.R. Kranthi, D.R. Jadhav, S. Kranthi, R.R. Wanjari, R.R. 
Ali, D.A. Russell, Insecticide resistance in five major 
insect pests of cotton in India, Crop Prot. 21 (2002) 
449-460. 

Kamaraj C, Rahuman AA, Bagavan A (2008) Antifeedant 
and larvicidal effects of plant extracts against 
Spodoptera litura (F.),Aedes aegypti L. and Culex 
quinquefasciatus Say. Parasitol Res 103(2):325–331 

Kamaraj. C., Rahuman. A.A., Bagavan. A., 2008a. 
Screening for antifeedant and larvicidal activity of 
plant extracts against Helicoverpa armigera Hubner. 
Sylepca derogata F. and Anopheles stephensi Liston. 
Parasitol. Res. 1036. 1361-1368.  

Kannaiyan, S. (2002). Insect pest management Strategies: 
Current trends and future prospects. In: Strategies in 
Integrated Pest Management (Eds. Ignacimuthu, S. 
and Alok Sen) Phoenix publishing house PVT Ltd. 
New Delhi. 

Karmegam, N., Sakthivadivel, M., Anuradha, V., Daniel, 
T., 1997 Indigenous – plant extracts as larvicidal 
against culex quinqefasciatus say. Bioresource 
technology 59, 137-140. 

Kaushik, N. & Kathuria, V. 2004. Helicoverpa (Heliothis) 
and botanical pesticides: an overview In: Prasad, D. 
& Singh, A. (Eds) Advances in Plant Protection 
Sciences. 156-166. Akansha publishing House, 
Darya, Ganj, New Delhi, India. 

Knio. K.M., Ustal. J., Dagher, S., Zournajian, H., 
Kreydiyyeh, S., 2008. Larvicidal activity of essential 
oils extracted from commonly used herbs in Lebanon 
against the seaside mosquito, Ochleroratus caspius. 
Bioresour. Technol. 99 (4), 763-768.  

Koul, O., 1993. Plant allelochemicals and insect 
control: an antifeedant approach. In: 
Ananthakrishnan, TN., Raman, A. (Eds.), 
Chemical Ecology of Phytophagous Insects. 
Oxford and IBH, New Delhi, pp.51-80.  

Kramer WL, Mulla S (1979) Oviposition attractants and 
repellents 0f mosquitoes: oviposition responses of 
Culex mosquitoes to organic infusions, Enviro 
Entomol. 8: 1111-1117. 

Lee S, Tsao R, Peterson C, Coats JR. J. Econ. Entom. L. 
1997. 90: 883. 

Liu SQ, Shi JJ, Cao H, Jia FB, Liu XQ, Shi GL (2000) 
Survey of pesticidal component in Plant. In 
Entomology in China in 21st Century, Proceedings of 
2000 Conference of Chinese Entomological Society 
ed. Dianmo, Li Beijing, China: Science & Technique 
Press pp 1098-1104. 

Ma, D.L., Gordh, G., Zalucki, M.B., 2000. Biological 
effects of azadirachtin on Helicoverpa armigera 



Inter.J.Rece.Sci.Res. 1:008-014, 2010 

13 

 

(Hubner) (Lepidoptera: Noctuidae) fed on cotton and 
artificial diet. Aust. J. Entomol. 39, 301-304.  

Marco, G.J., Hollingworth, R.M and Durham W. eds. 
(1987). Silent Spring Revisited. Washington, DC: 
Am. Chem. Soc. 214 pp.  

Mordue (Luntz), A.J., Blackwell, A., 1993. Azadirachtin 
an update. J.  Insect Physiol. 39, 903-924.  

National Research Council. (2000). The Future Role of 
Pesticides in US Agriculture. Washington, DC: Natl. 
Acad. 

Niranjankumar, B.V. & Regupathy, A. 2001. Status of 
insecticide resistance in tobacco caterpilar 
Spodoptera litura (Fabricius) in Tamil Nadu. 
Pesticide Research Journal 13: 86-89. 

Pathak, N., Mittal P.K., Singh, O.P., Vidya Sagar, D., 
vasudevan, P., 2000. Larvicidal action of essential 
oils from plants against the vector mosquitoes 
anopheles stephensi (Liston), culex quinquefasciatus 
(say) and Aedes aegypti (L). International pest control 
42 (2), 53-55. 

Pavela, R., 2007a. Possibilities of botanical insecticide 
exploitation in plant protection. Pest. Tech 1, 47-52. 

Prakash, A and Rao j. (1997). Botanical pesticides in 
Agriculture. Boca Raton, FL: CRC Press. 461 pp. 

Rahman, M.M., Schmidt, G.H., 1999. Effect of Acorus 
calamus (L.) (Araceae) essential oil vapours from 
various origins on Calloso-bruchuz phaseoli 
(Gyllenhal) (Coleoptera: Bruchidae). J. Stored Prod. 
Res. 35,285-295.  

Rahuman AA, Gopalakrishnan G, Venbtesan P, Geetha K 
(2008a) Larvicidal activity of some Euphorbiaceae 
plant extracts against Aedes aegypti and culex 
quinquefasciatus  (Oiptera: Culicidac), Parasitol Res 
102: 867-873.  

Rahuman AA, Venkatesan P (2008) Larvicidal efficacy of 
five cucurbitaceous plant leaf extracts against 
mosquito species Parasitol Res 103:133–139 

Rahuman. A.A., Venkatesan, P., Gopalakrishnan. G .. 
2008b. Mosquito larvicidal activity of oleic and 
linoleic acids isolated from Citrulls colocynrhis Linn. 
Schrad. Parasitol. Res. 1036. J383- 1390.  

Reddy PJ. Krishna D, Murthy US. Jamil K (1992): A 
microcomputer FORTRAN program for rapid 
determination of lethal concentration of biocides in 
mosquito control. CABIOS 8:209-213.  

Regnault-Roger, C., Philogene, B and Vincent, C. eds. 
(2005). Biopesticides of Plant Origin. Paris: 
Lavoisier. pp. 313. 

Rohani. A., Chu, W.L., Saadiyah, L., Lee, H.L., Phang, 
S.M., 2001. Insecticide resistance status of Aedes 
albopietus and Aedes aegypti collected from urban 
and rural in major towns of Malaysia. Trop. Biomed. 
18 (1), 29-39.  

Rooger, R.C. & Harmraoui, A. 1995. Comparison of the 
insecticidal effects of water extracted and intact 
aromatic plants on Acanthoscelides obtectus, a 
bruchid beetle pest of kidney beans. Chemecology 
5/6: 1-5. 

Sanjarani, M.W.S., Munshi, G.H. and Abro, G.H., Philipp. 
Entomol., 1989, 7, 573-578. 

Saxena, A., Saxena, R.C., 1992. Effects of Ageratum 
conyzoides extract on the developmental stages of 
maliaria vector.  Anopheles stephensi 
(Diptera:Culicidae). Journal of Enveronmental 
Biology B (3), 207-209. 

Schmutterer, H., 1990. Properties and potential of natural 
pesticides  from the nee m tree, Azadirachta indica. 
Ann. Rev. Ent. 35. 271-297.  

Senthil Nathan, S., Chung, P.G., Murugan, K., 2004. 
Effect of botanicals and bacterial toxin on the gut 
enzyme of Cnaphalocrocis medinalis. 
Phytoparasitica 32, 433-443.  

Senthil Nathan, S., Kalaivani, K. Chung, P.G., 2005d. The 
effects of  Azadirachtin and Nucleopolyhedrovirus 
(NPV) on midgut enzymatic profile of Spodoptera 
lilura Fab. (Lepidoptera: Noctuidae). Pest. Biochem. 
Physiol., in press.  

Senthil Nathan, S., Kalaivani, K., Chung, P.G., 2005e. 
The effects of azadirachtin and nucleopolyhedrovirus 
(NPV) on midgut enzymatic profile of Spodoptera 
litura Fab. (Lepidoptera: Noctuidae) . Pest Biochem. 
Pliysiol., 83, 46-57.  

Senthil Nathan, S., Kalaivani, K., Murugan, K., Chung, 
P.G., 2005a.   The toxicity and physiological effect of 
neem limonoids on Owphaloerocis medinalis 
(Guenee). the rice leaffolder. Pest. Bio- chem. 
Physiol. 81, 113-122.  

Senthil Nathan, S., Kalaivani, K., Murugan, K., Chung, 
P.G., 2005c. Effieacy of neem limonoids on 
Cnaphalocrocis medinalis (Guencc) (Lepidoptera: 
Prralidae) the rice leaffolder. Crop Prot. 24,760-763.  

Senthil Nathan, S., Kalaivani, K.,.Murugan, K., Chung, 
P.G., 2005b. The toxicity and physiological effect of 
neem limonoids on Cnaphalocrocis medinalis 
(Guenee), the rice leaffolder. Pest Biochcm. Physiol. 
81, 113-122.  

Shalaby. A.A., Allam, KAM., Mostafa, A.A., Fahmy, 
S.M.E., 1998. Insecticidal properties of citrus oils 
against Culex pipens and Musca domestica. Egypt. 
Soc. Parasitol. 28, 595-606.  

Sharma, S.S., Gill, K., Malik, M.S. & Malik, O.P. 2001. 
Insectidal antifeedant and growth inibitory activities 
of essential oils of some medicinal plants. Journal of 
Medicinal and Aromatic Plant Sciences 22/23: 373-
377. 

Singh, D.  2000. Bioinsecticides from plants. Current 
Science 78: 7-8. 

Singh, G., Upadhyay, R.K. 1993. Essential oils a potent 
source of natural pesticdes. J. Sci. Ind. Res. 52, 676-
683. 

Singh, S.P., Raghavendra, K., Singh, R.K., subharao, 
S.K., 2001 studies on larvicidal properties of leaf 
extract of solanum nigrum Linn (Family Solanaceae). 
Current science 81 (12), 1529-1530. 

Stampolous, D.C. 1991. Effects of four essential oil  
Su; T., Mulla, M.R., 1999. Oviposition bioassay responses 

of Culex tarsalis and Culex quinquefasciatus to neem 



Inter.J.Rece.Sci.Res. 1:008-014, 2010 

14 

 

products containing azadirachtin. Entomol. Exp. 
Appl. 91, 337-345.  

Thacker, J. (2002). An introduction to Arthropod Pest 
Control. Cambridge, UK: Cambridge Univ. Press. 
343. pp. 

Tripathi,A.k., Prajapati,V., Verma,N., Bahl,J.R., 
Bansal,R.P., Khanuja, S.P.S., 2002.  Bioactivities of 
the leaf essential oil of curcuma longa (Var.Ch-66) 
on three species of stored – product beetles 
(coleoptera) J.Econ. Entomol. 95, 183 – 189. 

 
Tunc, I., Berger, B.M., Erier, F and Dagli, F. 2000. 

Ovicidal activity of essential oil from five plants 
against two stored – protect insect. Journal of stored 
products research 36: 161-168. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ware, G.W. (1883). Pesticides. Theory and Application. 
San Francisco: Freeman. Pp 308. 

Wattanachai, P., Tintanon, B., 1999. Resistance of Aedes 
aegypti to chemical compounds in aerosol insecticide 
products in different areas of Bangkok, Thailand. 
Commun. Dis. J. 25,188-191. 

Wells, 1993. Insecticidal volatiles from the marigold 
plant (Genus Tagetes) effect. Of species and 
sample manipulation. Chromatographia 35 (3/4), 
209-215. 

Zaridah, M.Z., Nor Azah, MA, Rohani, A., 2006. 
Mosquitocidal activities of Malaysian plants. j. Trop. 
Forest. Sci. 18 (1).74-80. 


