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ABSTRACT

The II instar stage of Anopheles, Aedes and Culex mosquito larvae were treated
with ethanolic extract of Lantana camara stem. The extract showed lethal effect on
Anopheles, Aedes and Culex II-instar stage of mosquito larvae in different
concentrations and mortality rate increased for every 24 hours continuously for 4
days. But it was remarkable to note that the mortality was maximum in 600
mg/100mL concentration of ethanolic extract of Lantana camara stem in 24 hours,
which prompted to select the concentration.

INTRODUCTION

In many parts of the world, plant derived natural products have traditionally been used as repellents
against insects, primarily to avoid nuisance biting (Curtis et al. 1991). Long before the advent of
synthetic insecticides, plant and their derivatives were used to kill pests of agriculture, veterinary
and public health. Insecticidal activity of plant derived compounds such as nicotine, rotenoids and
pyrethroids have been evaluated and few of these compounds have been exploited commercially
(Jacobson & Crosby 1971). The reports of laboratory tests and field trials of plant extracts and
purified chemicals showed larvicidal activity against mosquitoes.

Lantana camara is one of the ten most noxious weeds in the world. It is toxic to animals and
exerts allopathic action on neighbouring vegetation. The pathological and biochemical effects of the
Lantana plant in cattle, sheep and guinea pigs have been determined (Sharma 1984). Activity of
Lantana camara is also extended to find the repellent action against mosquitoes (Ghisalberti  2000).
The need for the investigation of phytochemicals as repellents against mosquitoes has been stated by
Novak (1985) in his review of non-chemical approaches to mosquito control. Sukumar et al. (1991)
reviewed the use of botanical derivatives against mosquitoes. Recently, it was found that Lantana
camara Linn. (Verbenaceae) flowers extract in coconut oil provides protection from Aedes mosqui-
toes (Dua et al. 1996).

MATERIALS AND METHODS

Collection of mosquito larvae: Mosquito larvae are aquatic and adapted to a wide range of habitats
including swamps, marshes, free holes, septic ditches, rack pools, etc.  All these breeding sites have
a common characteristic of stagnant pools not subject to significant wind or wave action or water
flow. Larvae are settled on the surface of water to get oxygen for respiration. The larvae were drained
from the water surface, using a long handled tea-strainer causing least disturbance to the larval
population in order to avoid their scattering. The II-instar stage of mosquitoes larvae of Anopheles,
Aedes and Culex were categorized in the laboratory.
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Collection of the plant material: The stems of Lantana camara plant were collected from
Injambakkam area, 25 km away from Chennai.
Extraction procedure: Two kg of fresh stem of  Lantana camara was collected and shade dried for
2.5 months and the dried powder (1 kg) was extracted with 85% ethanol by cold percolation method
giving a yield of about 20% (20.45 g of ethanolic extract from 1 kg of dried plant material).
Bioassay test: Five groups of each containing 100mL of water with 50mg, 100mg, 200mg, 300mg,
400mg and 500mg of the extract were prepared. To each group, 10 number of Anopheles mosquito
larvae were added and the bowls were covered with nets at room temperature (28° ± 2°C) in the
laboratory. Same procedure was followed for Aedes and Culex mosquito larvae. Mortality of the
mosquito larvae was recorded for 24 hr, 48 hr, 72 hr and 96 hr intervals. Control mosquito larvae
were kept in similar conditions without any extract treatment.

RESULTS AND DISCUSSION

The II-instar stage of Anopheles, Aedes and Culex mosquito larvae was treated with different con-
centrations viz., 50mg, 100mg, 200mg, 300mg, 400mg and 500mg per 100mL of ethanolic extract
of Lantana camara stem at different time intervals. The mortality rate increased with increase in
concentration and exposure of time 24, 48, 72 and 96 hr (Figs. 1, 2 and 3). The results indicate that
the mortality rate is proportional to concentration of the extract. But, it was remarkable to note that
the mortality rate was maximum in 600mg/100mL concentration of the extract in 24 hr in all the
three species of mosquito larvae. The larvae of II-instar stage of the three species were more suscep-
tible to the extract.

Mosquito problem has become acute in recent years and the death of millions of people every
year due to mosquito-borne diseases has resulted in the loss of socioeconomic wealth in many coun-
tries. Chemical control of mosquitoes is not favoured at present because of insecticide resistance
among vectors and environmental imbalance. Therefore, alternative control methods are needed;
plant sources possess a wide range of pharmaceutical and insecticidal properties. The insecticides of
plant origin do not disturb the environment besides reducing the cost-factor. Biopesticides derived
from the plants offer promising result in future mosquito control programme.

The repellent effect of Lantana camara flowers was evaluated against Aedes mosquitoes. Lantana
flower extracts in coconut oil provided 94.5% protection from Aedes alhopictus and Aedes aegypti.
The mean protection time was 1.9 h. One application of Lantana flower can provide more than 50%
protection up to 1.9 h against the possible bites of Aedes mosquitoes. No adverse effects on the
human volunteers were observed through three months after the application (Pandey et al. 1996).

The larvicidal effect of the volatile oils of Lantana camera leaves and flowers were tested against
the maturation of Musca domestic larvae in the laboratory at concentrations of 0.0125%, 0.025%,
0.05%, 0.1% and 0.2%, which  showed  mortality rate ranging from 80%-100%. On the other hand,
10-20% of the developed pupae emerged to adults (Abdel-Hady et al. 2005).

Mortality of larvae Culex quinquefasciatus and Aedes gambiae, exposed to the plant extracts,
increased with time of exposure and concentration of extracts. Mortality was also reported for larvae
of C. quinquefasciatus and other mosquitoes exposed to the extracts of plants such as Nerium indicum
and Euphorbia royleana (Jang et al. 2002, Singh et al. 2002, Srivastava et al. 2003, Choochote et al.
2004).

Chavan et al. (1979) showed that extract of Azadirachta indica and Ocimum sanctum were effec-
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tive on larval stages of Culex fatigans. The laboratory tests done by Rajkumar & Jabanesan (2002)
with different concentrations of Solanum aerianthum plant extract greatly influenced the egg laying
capacity of Culex quinquefasciatus. The use of Piper extracts for both, antifeedant and oviposition
deterrent activity, has been well documented for stored grain insects (Lale & Alaga 2001).

In the present study the mortality rate of the Anopheles, Aedes and Culex larvae of II-Instar
stages was studied at different concentrations with ethanolic extract of Lantana camara stem. The
ethanolic extract of Lantana camara stem showed lethal effect on Anopheles, Aedes and Culex
mosquitoes larvae in the II-Instar stage in all concentrations, and mortality rate increased for every
24 hours continuously up to 96 hrs. But, it was remarkable to note that the mortality was maximum
in 600
mg/100 mL concentration of ethanolic extract of Lantana camara stem in 24 hours, and the studies
of Kothari & Chaudhary (2001) are in agreement with this study, wherein the leaf extract of Lantana
camara was found to exhibit maximum allelopathic potentiality followed by stem and root extract
and that has been interpreted to be the result of phytotoxic substances which are possibly synthesized
in the leaf and translocated to other organs.

Mortality rate of the Anopheles, Aedes and Culex mosquito larvae, exposed to ethanolic extract
of Lantana camara, is impressive. Hence, it may be inferred that ethanolic extract of Lantana camara
stem at high concentration (600 mg/100 mL with 24 hr exposure time interval) proves to be larvicidal
in activity with specific reference to II-instar stage of mosquitoes.

The use of certain plants for vector control has several appealing features. They are generally
more easily biodegradable than synthetic insecticides; the plant products are less hazardous; they
afford a rich storehouse of chemicals of diverse biological activities; and they are target specific. The
repellent properties of plants to mosquitoes and other pest insects were well-known before the ad-
vent of synthetic chemicals (Curtis et al. 1989). Phytochemicals offer not only effective mosquito
control agents but also bio-rational alternative to synthetic pesticides.

It may be concluded that nature possess numerous medicinal plants, which may be used to control
vector-borne diseases. The scope on this subject is indeed currently necessary to overcome either envi-
ronmental contamination or insecticidal resistance by using natural agents, instead of chemicals.
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Fig. 1: Mortality rate of Anopheles lar-
vae in different concentrations
(mg/100mL) of Lantana camara stem
ethanolic extract in different time
interval (hrs).

Fig. 2: Mortality rate of Aedes larvae
in different concentrations (mg/100
mL) of Lantana camara  stem
ethanolic extract in different time
interval (hrs).

Fig. 3: Mortality rate of Culex larvae in
different concentrations (mg/100 mL) of
Lantana camara stem ethanolic extract
in different time
interval (hrs).
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Millions of rupees are spent by Central and State governments, local bodies and World Bank to
combat mosquitoes. Corporation of Chennai alone spends around 2 crores rupees per annum for
mosquito eradication in Chennai city. Though chemical agents provide immediate relief, it is only
temporary in nature. Only environmental friendly methods of controlling mosquitoes can provide
total control. Lack of public awareness, poor economic conditions and inadequate budget provisions
are the main limiting factors for effective environmental control. In this context, by organizing aware-
ness programmes to public, and making their conscience better, we can control mosquitoes and
vector-borne diseases.

REFERENCES

Abdel-Hady, NM., Abdei-Halim, A.S., Al-Ghadban, A.M. 2005. Chemical composition and insecticidal activity of the vola-
tile oils of leaves and flowers of Lantana camara L. cultivated in Egypt. Egypt Soc. Parasitol., 35(2):  687-98.

Chavan, S.R., Deshmuk, P.B. and Renapukar, D.M. 1979. Investigation of indigenous plants for larvicidal activity. Bulletin
of Haffkine Inst., 7: 23-33.

Choochote, W.D., Tueton, B., Kanjanapothi, A., Rattanchapichoi, E., Jitpakkdi, U., Chaithong, P., Chaithong, U.,
Tippawangkosol, P., Rivong, D. and Pitasawat, B. 2004. Potential of crude seed extract of celery, Papium gravelous L.
against the mosquito Aedes gegypti (L.) (Diptera: Culicidae). J. Vect. Ecol., 29(2): 340-346.

Curtis, C.F., Lines, J.D., Baoling, L. and Renz, A.C. 1989. Natural and synthetic repellents. In: Appropriate Technology in
Vector Control. Ed. by Curtis, C.F. Boca Raton, FL: CRC Press, pp. 75-92.

Curtis, C.F., Lines, J.D., Baoling, L. and Renz, A.C. 1991. Natural and synthetic repellents. In: Control of Disease Vector in
the Community, Curtis, C.F. (Ed.) London: Wolfe Publishing,  pp.75-92.

Dua, V.K., Gupta, N.C., Pandey, A.C. and Sharma,  V.P. 1996. Repellency of Lantana camara (Verbenaceae) flower against
Aedes mosquitoes. J. of Am. Mosquito Control Association, 121(3pt 1): 406-408.

Ghisalberti, E.L. 2000. Lantana camara (Verbenaceae). Fitoterapia, 71(5): 467-486.
Jacobson, M. and Crosby, B.G. 1971. Naturally Occurring Insecticides. Marcel Dekker Inc. NY, USA.
Kothari, M., Chaudhary, B.L. 2001. Allelopathic effects of Lantana camara Linn. on spore germination of Asterella angusta

Steph, A liverwort. Indian J. Exp. Biol., 39(11): 1194-8.
Lale, N.E.S. and Alaga, K.A. 2001. Exploring the insecticidal, larvicidal and repellent properties of Piper guineese Schum et

Thonm, seed oil for the control of rust red flour beetle Tribolium castaneum Herbrt in stored pearl millet Pennisetum
glacum (L) R. Br. J. Plant Protection, 305-313.

Novak, D. 1985. Non-chemical approaches to mosquito control in Czechoslavakia. In: Integrated Control Methodologies,
Volume 2, Ed. by Laird, M., Miles, J.W., San Diego, CA: Academic Press, pp. 185-196.

Pandey, A.C., Dua, V.K., Gupta, N.C. and Sharma V.P. 1996. Repellency of Lantana camara (Verbenaceae) flowers against
Aedes mosquitoes. J. Am. Mosq. Control. Assoc., 12(3pt 1): 406-408.

Rajkumar, S. and Jebanesan, A. 2002. Oviposition attractancy of Solanum aenanthum D. Don. leaf extract for Culex
quinquefasciatius Say. J. Exp. Zool., 5: 221-224.

Sharma, O.P. 1984. Review of the biochemical effects of Lantana camara toxicity. Vet. Hum. Toxicol., 26(6):
488-493.

Singh, S.P., Raghavendra, K., Singh, R.R. and Subbarao, S.K. 2002. Studies on larvicidal properties of leaf extract of Sola-
num nigrum Linn (Family: Solanaceae). Curr. Sci., 81: 1529-1530.

Srivastava, V.K., Singh, S.K., Rai, M. and Singh, A. 2003. Toxicity of Nerium indicum and Euphorbia xyleana lattices
against Culex quinquefasciatus mosquito larvae. Nig. J. Nat. Prod. Med., 7: 61-64.

Sukumar, K., Perich, M.J. and Boobar, L.R. 1991. Botanical derivatives in mosquito control: A review. J. Am. Mosq. Cont.
Assoc., 7: 210-237.


