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Abstract

Mosquitoes act as vectors for many life-threatening diseases like malaria, 
yellow fever, dengue fever, chikungunya, filariasis, encephalitis, West Nile 
virus infection, etc. Vector control is by far the most successful method for 
reducing the incidence of mosquito-borne diseases, but the emergence of 
widespread insecticide resistance and the potential environmental issues 
associated with some synthetic insecticides has indicated that additional 
approaches to control the proliferation of mosquito population would be an 
urgent priority research. Mosquitoes develop genetic resistance to synthetic 
insecticides and even to biopesticide such as Bacillus sphaericus. Also syn-
thetic insecticides adversely affect the environment by contaminating air, 
water, and soil. There is an urgent need to find alternatives to the synthetic 
insecticides which are more potent and low cost. Plants are a rich source of 
alternative agents for control of mosquitoes, because they possess bioactive 
chemicals, which act against a limited number of species including specific 
target insects and are eco-friendly. Traditionally, plant-based products have 
been used in human communities for many centuries for managing insects. 
Several secondary metabolites present in plants serve as a defense mecha-
nism against insect attacks. These bioactive chemicals may act as insecti-
cides, antifeedants, molting hormones, oviposition deterrents, repellents, 
juvenile hormone mimics, growth inhibitors, antimolting hormones, as well 
as attractants. Plant-based pesticides are less toxic, and there is a delay in the 
development of resistance because of their new structure and easy biode-
gradability. In present article, the local and traditional uses of plants in mos-
quito control, current state of knowledge on phytochemical sources, and the 
mosquitocidal properties of secondary metabolites have been reviewed.
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3.1	 �Introduction

Mosquitoes are the major vector for the transmis-
sion of malaria, dengue, yellow fever, filariasis, 
and Japanese encephalitis (JE) (Das and Ansari 
2003). In India, malaria is one of the most impor-
tant causes of direct or indirect infant, child, and 
adult mortality with approximately two to three 
million new cases arising every year. Anopheles 
stephensi is the primary vector of malaria in India 
and other West Asian countries, and improved 
methods of control are urgently needed (Burfield 
and Reekie 2005). Malaria infects more than 500 
million humans each year, killing approximately 
1.2–2.7 million/year. About 90 % of all malaria 
cases occur in Africa, as does approximately 
90  % of the world’s malaria-related deaths 
(Breman et  al. 2004). Malaria, caused by 
Plasmodium falciparum, is one of the leading 
causes of human morbidity and mortality from 
infectious diseases, predominantly in tropical 
and subtropical countries (Snow et al. 2005).

Dengue, transmitted by Aedes aegypti, is one 
of the most significant viral diseases which 
afflicts humans worldwide whose symptoms are 
ranging from mild fever to a severe and poten-
tially life-threatening hemorrhagic disease. Aedes 
aegypti is of supreme concern because of its wide 
distribution and close association with humans 
(Ravikumar et al. 2011). Aedes aegypti is present 
in heavy polluted areas like Asia, America, and 
some Pacific Islands and infested about 2/3 of the 
world’s population (Hahn et  al. 2001). Culex 
quinquefasciatus is the principal vector of filaria-
sis, and it is reported to infect more than a hun-
dred million people every year in more than 110 
countries in the tropics (WHO 2006). New con-
trol methodologies aim at reducing mosquito 
breeding sites and biting activity by using a com-
bination of chemical-biological methods to 
reduce the population of mosquito and to reduce 
the man-vector contact (Service 1983).

3.2	 �Vector Control

The past century has witnessed intense activities 
in unraveling the mystery of the transmission of 
mosquito-borne diseases. Though therapeutic 

measures have been identified and used for treat-
ment of diseases, sustainable interruption in 
transmission of these mosquito-borne diseases 
has been an eluding success. Vector control still 
remains an integral and significant part in disease 
control programs. Organized mosquito control is 
necessary to prevent mosquito-borne diseases, 
for which new strategies must be added to our 
armory of control. Vector control may be directed 
toward preventing the occurrence of disease, sup-
pressing epidemics, or controlling already exist-
ing endemic mosquito-borne disease (John 
Williams 2007).

3.3	 �Disadvantage of Chemical 
Insecticides

For several decades, chemical insecticides were 
preferred for the control of sudden outbreak of 
the vectors. The repeated use of the chemical 
insecticides fosters many environmental hazards 
including development of resistance in the vec-
tors to these chemicals and the disruption of natu-
ral biological control systems (Pushpanathan 
et al. 2008). Moreover, these chemicals persist in 
the environment for unpredictable period of time. 
Mosquito control has been becoming increas-
ingly difficult because of the indiscriminate uses 
of synthetic chemical insecticides which have an 
adverse impact on the environment and disturb 
ecological balance. Majority of the chemical pes-
ticides are harmful to man and animals, some of 
which are not easily degradable and spreading 
toxic effects. Due to the increased use of these, 
insecticides may enter into the food chain, and 
thereby, the internal organs like the liver, kidney, 
etc., may be irreversibly damaged. They even 
result in mutation of genes and these changes 
become prominent only after a few generations 
(Sivakumar et  al. 2011). Chemical insecticides 
are also very costly. In larval mosquito control, 
application of insecticides in ponds, wells, and 
other water bodies may cause health hazards to 
human and larvivorous fishes.

Nowadays, mosquito coils containing pyre-
throids and other synthetic compounds cause so 
many side effects, such as breathing problem, eye 
irritation, headache, asthma, itching, and sneez-
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ing to the users. With the use of mosquito repel-
lent, people complained of ill health effect and 
sometimes required medical treatment. In addi-
tion, pests were becoming resistant to chemical 
treatments. Indoor residual spraying of insecti-
cides stains the walls and leaves a long-lasting 
unpleasant odor. Mosquitoes are still the world’s 
number one vectors of human and animal dis-
eases and are conspicuous nuisance pests as well, 
even after massive efforts of eradication or con-
trol. The extensive use of chemical pesticides or 
insecticides resulted in inducing resistance by 
insect pests besides residue contamination of 
human food, mammalian toxicity, and environ-
mental pollution. These factors have created the 
need for environmental safe, degradable, and 
target-specific agents for pest control purposes. 
Plant extracts have gained importance in insect 
control, being considered environmentally safe, 
less hazardous to nontarget biota, and inexpen-
sive, and can be applied effectively by using tech-
niques more suitable for developing countries 
(Mohamed et al. 2003).

3.4	 �Advantage of Botanical 
Insecticides

Phytochemicals are botanicals which are natu-
rally occurring insecticides obtained from floral 
resources. Applications of phytochemicals in 
mosquito control were in use since the 1920s 
(Shahi et al. 2010), but the discovery of synthetic 
insecticides such as DDT in 1939 sidetracked the 
application of phytochemicals in mosquito con-
trol program. After facing several problems due 
to injudicious and overapplication of synthetic 
insecticides in nature, refocus on phytochemicals 
that are easily biodegradable and have no ill 
effects on nontarget organisms was appreciated. 
Since then, the search for new bioactive com-
pounds from the plant kingdom and an effort to 
determine its structure and commercial produc-
tion have been initiated. At present phytochemi-
cals make up to 1 % of world’s pesticide market 
(Isman 1997).

Botanicals are basically secondary metabo-
lites that serve as a means of defense mechanism 
of the plants to withstand the continuous selec-

tion pressure from herbivore predators and other 
environmental factors. Several groups of phyto-
chemicals such as alkaloids, steroids, terpenoids, 
essential oils, and phenolics from different plants 
have been reported previously for their insecti-
cidal activities (Shaalan et al. 2005). Insecticidal 
effects of plant extracts vary not only according 
to plant species, mosquito species, geographical 
varieties, and parts used but also due to extraction 
methodology adopted and the polarity of the sol-
vents used during extraction. A wide selection of 
plants from herbs, shrubs, and large trees was 
used for extraction of mosquito toxins. 
Phytochemicals were extracted either from the 
whole body of herbs or from various parts like 
fruits, leaves, stems, barks, roots, etc., of larger 
plants or trees. In all cases where the most toxic 
substances were concentrated upon, found and 
extracted for mosquito control. Plants produce 
numerous chemicals, many of which have medic-
inal and pesticidal properties. More than 2000 
plant species have been known to produce chem-
ical factors and metabolites of value in pest con-
trol programs.

3.5	 �Medicinal and Insecticidal 
Properties of Plants

Herbs are staging a comeback and herbal “renais-
sance” is happening all over the globe. The herbal 
products today symbolize safety in contrast to the 
synthetics that are regarded as unsafe to human 
and environment. Although herbs had been priced 
for heir medicinal, flavoring, and aromatic quali-
ties for centuries, the synthetic products of the 
modern age surpassed their importance, for a 
while. However, the blind dependence on syn-
thetics is over and people are returning to the 
naturals with hope of safety and security.

Of the 250,000 higher plant species on earth, 
more than 80,000 are medicinal. India is one of 
the world’s 12 biodiversity centers with the pres-
ence of over 45,000 different plant species. 
India’s diversity is unmatched due to the pres-
ence of 16 different agroclimatic zones, 10 vege-
tation zones, 25 biotic provinces, and 426 biomes 
(habitats of specific species). Of these, about 
15,000–20,000 plants have good medicinal value. 
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However, only 7000–7500 species are used for 
their medicinal values by traditional communi-
ties. In India, drugs of herbal origin have been 
used in traditional systems of medicines such as 
Unani and Ayurveda since ancient times. The 
Ayurveda system of medicine uses about 700 
species, Unani 700, Siddha 600, Amchi 600, and 
modern medicine around 30 species. The drugs 
are derived either from the whole plant or from 
different organs, like leaves, stem, bark, root, 
flower, seed, etc. Some drugs are prepared from 
excretory plant product such as gum, resins, and 
latex. Even the allopathic system of medicine has 
adopted a number of plant-derived drugs which 
form an important segment of the modern phar-
macopoeia. Some important chemical intermedi-
ates needed for manufacturing the modern drugs 
are also obtained from plants (e.g., diosgenin, 
solasodine, b-ionone). Not only that plant-derived 
drug offers a stable market worldwide but also 
plants continue to be an important source for new 
drugs.

3.6	 �Botanical Used for Mosquito 
Control

A large number of plant extracts have been 
reported to have mosquitocidal or repellent activ-
ity against mosquito vectors (Sukumar et  al. 
1991) but very few plant products have shown 
practical utility for mosquito control. Plant prod-
ucts can be obtained either from the solvents. 
Botanicals are used as larvicides and growth 
inhibitors; some plants possess repellent proper-
ties and they are used as repellents against mos-
quitoes. Biological control of mosquito was very 
popular during the early part of the twentieth cen-
tury, but with the development and availability of 
chemicals such as the organochlorines and 
organophosphates, it was replaced by insecticidal 
control. However, because of problems with 
insecticide resistance and greater awareness of 
environmental contamination, there has been 
renewed interest in biological (biological con-
trol) methods. Plants and plant derivatives have 
tremendous advantages over synthetic 
insecticides.

3.7	 �Larvicidal Activity of Plants

Larviciding is a general term for killing imma-
ture mosquitoes by applying agents, collectively 
called larvicides, to control mosquito larvae and/
or pupae. Larval source management (LSM) 
involves both the modification of water habitats, 
often referred to as source reduction, and the 
direct application of larvicides to control mos-
quito production. Most mosquito species spend 
much of their life cycle in the larval stage when 
they are highly susceptible to both predation and 
control efforts. They often are concentrated 
within defined water boundaries, immobile with 
little ability to disperse, and accessible. Adult 
mosquitoes, in contrast, fly in search of mates, 
blood meals, or water sources for egg laying and 
are often inaccessible, not concentrated, and 
widely distributed. Therefore, effective larvicid-
ing can reduce the number of adult mosquitoes 
available to disperse, potentially spread disease, 
create a nuisance, and lay eggs which leads to 
more mosquitoes. The effective control of larvae 
and/or pupae is a basic principle of integrated 
pest management (IPM). Effective IPM involves 
understanding the local mosquito ecology and 
patterns of arbovirus transmission and then 
selecting the appropriate mosquito control tools. 
The most common methods of IPM include envi-
ronmental management or source reduction, lar-
viciding, and adulticiding. Other mosquito 
control principles include biocontrol, as well as 
additional methods not discussed here such as 
herbiciding and hand removal of aquatic plants. 
These methods may be used to control immature 
mosquitoes indirectly, usually when there is an 
obligatory association between the larvae/pupae 
and specific host plants (Govindarajan et  al. 
2008).

Several different types of larvicides are avail-
able for controlling mosquitoes. Generally, these 
larvicides are least effective in wastewater sys-
tems. The flow-through nature of many wastewa-
ter treatment, reuse, and recycling operations 
rapidly diminishes the effectiveness of many lar-
vicides. Bacteria and other components of waste-
water quickly break down or inactivate some 
larvicides. Increasing the dosage rate and the 
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number of applications or using slow-release for-
mulations may be required to achieve adequate 
control. At sites where mosquito outbreaks are 
large and frequent, larvicides may provide only 
temporary control and may not be cost effective. 
Larvicide operations must be supported with a 
quality inspection program. Potential mosquito 
production sites must be identified and frequently 
inspected. Larvicide applications should be inte-
grated with other mosquito abatement measures, 
such as aquatic plant management and water 
quality improvement. Larvicides should not 
interfere with the level of mosquito control 
already provided by natural predators and para-
sites. Biological control of mosquitoes could be 
very promising being eco-friendly as well as cost 
effective. Hence, there is a constant need for 
developing biologically active plant materials as 
insecticides, which are expected to reduce the 
hazards to humans and other organisms by mini-
mizing the accumulation of harmful residues in 
the environment. Natural products of plant origin 
are generally preferred because of their less 
harmful nature to nontarget organisms and their 
innate biodegradability (Govindarajan 2011) 
(Table 3.1).

The larvicidal activity of various plant extracts 
such as Pedalium murex, Cleome icosandra, and 
Dictyota dichotoma has been found to be promis-
ing against Cx. quinquefasciatus and An. ste-
phensi (Kalyanasundaram and Das 1985). 
Among many well-known phytochemicals, aza-
dirachtin (a tetranortriterpenoid compound) is 
one of the most extensively studied biological 
insecticides extracted from the seed kernel of the 
neem tree Azadirachta indica (Schmutterer 
1990). Susceptibility tests were carried out in Cx. 
quinquefasciatus larvae using peel oil extracts of 
Citrus aurantium, C. sinensis, and Citrus limon 
(Mwaiko 1992); the extracts of O. canum were 
effective in killing the larvae Anopheles gambiae 
(Lukwa 1994).

The metabolites of Cucumis sativus exhibited 
insecticidal activities to many insect pests, 
including Ae. gossypii, Tetranychus viennensis, 
and larvae of Pieris rapae (Zhang et  al. 1998). 
Nirmal Sharma et al. (1998) reported that larvici-

dal activity of Gliricidia sepium crude ethanol 
extracts of dried leaves, fresh leaves, dried peti-
oles, and stem bark was tested for their activities 
against third instar larvae of An. stephensi, Ae. 
aegypti, and Cx. quinquefasciatus. Pushpalatha 
and Muthukrishnan (1999) evaluated that the 
methanol seed and leaf extract showed significant 
larvicidal and growth regulatory activities even at 
very low concentrations against An. stephensi. 
Murugan and Jeyabalan (1999) studied the effect 
of some indigenous plants on the larvicide and 
ovipositional properties on An. stephensi.

Rahuman et al. (2000) have reported that a bio-
assay-guided fractionation of the acetone extract 
of Feronia limonia dried leaves afforded a potent 
mosquito larvicide, identified as n-hexadecanoic 
acid, and found to be effective against fourth instar 
larvae of An. stephensi; Vahitha et al. (2002) stud-
ied the larvicidal efficacy of Pavonia zeylanica and 
Acacia ferruginea against Cx. quinquefasciatus. 
The crude chloroform extract of seeds of Millettia 
dura showed high activity against second instar 
larvae of Ae. aegypti (Yenesew et  al. 2003). 
Essential oils of leaf and bark of Cryptomeria 
japonica demonstrated high larvicidal activity 
against Ae. aegypti larvae (Cheng et al. 2003). The 
petroleum ether extract showed larvicidal activity 
against Ae. aegypti, Cx. quinquefasciatus, An. 
dirus, and Mansonia uniformis (Komalamisra 
et al. 2005). The ethanolic extracts of the orange 
peel (C. sinensis) were tested for the toxicity effect 
on the larvae of the yellow fever mosquito Ae. 
aegypti (Amusan et  al. 2005); the ethanolic and 
acetone extracts of Nerium indicum and Thuja ori-
entalis have been studied against third instar larvae 
of An. stephensi and Cx. quinquefasciatus (Sharma 
et  al. 2005). The larvicidal activity of methanol 
extracts of dried root powder of Chamaecyparis 
obtusa was tested against three vector mosquitoes 
(Jang et al. 2005).

The methanolic extracts of the fresh leaf 
extract of Calotropis procera (Singh et al. 2005), 
the aqueous extract from the roots of Hibiscus 
abelmoschus (Dua et al. 2006) and the petroleum 
ether, carbon tetrachloride, and methanol extract 
of Artemisia annua, Chenopodium album, and 
Sonchus oleraceus (Sharma et  al. 2006) were 
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tested against An. stephensi. The dried root power 
methanol extract of R. nasutus was tested against 
the larvae of Ae. aegypti and Cx. quinquefascia-
tus (Rongsriyam et al. 2006). Pandey et al. (2007) 
report extensive investigations of the larvicidal 
efficacy of the crude extracts of three Spilanthes 
species (S. acmella, S. calva, and S. paniculata) 
tested against An. stephensi, An. culicifacies spe-
cies, and Cx. quinquefasciatus Say mosquito lar-
vae and the larvicidal potential of the petroleum 
ether root extract of Solanum xanthocarpum 
(Mohan and Ramaswamy 2007). Petroleum ether 
(60–80 °C) extracts of the leaves of Vitex negundo 
were evaluated for larvicidal activity against lar-
val stages of Cx. tritaeniorhynchus in the labora-
tory (Karunamoorthi et  al. 2008). The crude 
acetone, hexane, ethyl acetate, methanol, and 
petroleum ether extracts of the leaf of Centella 
asiatica, Datura metel, Mukia scabrella, and 
Toddalia asiatica of whole plant of Citrullus col-
ocynthis and Sphaeranthus indicus were assayed 
for their toxicity against the early fourth instar 
larvae of Cx. quinquefasciatus (Rahuman et  al. 
2008a).

The methanol extract of Ocimum canum and 
the acetone extract of O. sanctum were reported 
to have a toxic effect against the larvae of 
Spodoptera litura, Ae. aegypti, and Cx. quinque-
fasciatus (Bagavan et al. 2008). Antifeedant and 
larvicidal activity of acetone, chloroform, ethyl 
acetate, hexane, and methanol peel, leaf, and 
flower extracts of Citrus sinensis, Ocimum 
canum, Ocimum sanctum, and Rhinacanthus 
nasutus were studied using fourth instar larvae of 
Helicoverpa armigera, Sylepta derogata, and An. 
stephensi (Kamaraj et al. 2008). The compound 
gluanol acetate isolated from the bark acetone 
extract of Ficus racemosa was assayed for their 
toxicity against the larvae of An. stephensi 
(Rahuman et al. 2008b); the larvicidal potential 
of the extracts of commonly available medicinal 
plants Saraca indica/asoca, Nyctanthes arbor-
tristis, and Clitoria ternatea against An. ste-
phensi, Cx. quinquefasciatus, and Ae. aegypti 
(Mathew et al. 2009); and the larvicidal potential 
of the various fruit wall extracts of Momordica 
charantia (Cucurbitaceae) against two species of 

mosquito vectors, An. stephensi and Cx. quinque-
fasciatus (Maurya et al. 2009a).

3.8	 �Plant-derived Insecticides

Plants have been used through human history in 
cooking, medicines, cosmetics, and insecticides 
and have a rich source of chemicals and drugs for 
man. During the twentieth century, a few of these 
natural compounds like nicotine, rotenone, and 
pyrethrins have been used commercially as insec-
ticides (Ware 1978). However, plants produce 
thousands of other compounds that are insecti-
cidal and have diverse modes of action like hor-
monal, neurological, nutritional, or enzymatic 
actions (Rosenthal and Janzen 1979). A number 
of plant families are known to produce alkaloids, 
phenolics, and oils which have been used for 
insect control since a long time. They were called 
as insect killers and were used by Romans and 
Chinese (Heitz and Downum 1987). Another 
group of plant products discovered in the last two 
decades are known as secondary metabolites. 
These were considered as waste products from 
plants for a long time, because they were of no 
nutritional significance to insect. These second-
ary plant metabolites having insecticidal/pesti-
cidal properties are of several types, viz., 
repellent, antifeedants, ovicidal, phagostimu-
lants, and toxins. Alkaloids and phenolics are two 
important groups of secondary plant metabolites 
that regulate the tolerance level of host-plant 
acceptance by insects (Table 3.2).

3.9	 �Conclusion

Whole plants have been demonstrated to be more 
active than the isolated active compounds as lar-
vicides against mosquitoes. The high bioactivity 
of plants shows the feasibility of production of a 
low-cost larvicide without the need to isolate an 
active compound, which is an expensive process. 
However, the selection of chemical markers is 
essential for the quality control of herbal prod-
ucts. Although these natural products have been 
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widely investigated, less number of patents has 
been applied regarding the production of formu-
lations for use against mosquito larvae in the 
field. This review demonstrates the need for stan-
dardization of methodologies for the evaluation 
of larvicides against mosquitoes. The research 
regarding the search for new larvicides should be 
performed in a standardized manner. The fea-
tures from plants (collection, extraction, chemi-
cal constitution) and insects (collection, age) and 
the methodological procedures must be well 
defined in research. We need to overcome the 
barriers to commercialization of new botanical 
insecticides. There has to be a paradigm shift in 
natural product research, in which studies are 
conducted with the ultimate goal of producing 
plant-based larvicides for use in public health 
programs.

References

Aciole SDG, Piccoli CF, Duquel JE, Costa EV, Navarro-
Silva MA, Marques FA, Maia BLNS, Pinheiro MLB, 
Rebelo MT (2011) Insecticidal activity of three spe-
cies of Guatteria (Annonaceae) against Aedes aegypti 
(Diptera: Culicidae). Rev Colomb Entomol 
37:262–268

Aguiar JCD, Santiago GMP, Lavor PL (2010) Chemical 
constituents and larvicidal activity of Hymenaea cour-
baril fruit peel. Nat Prod Commun 5:1977–1980

Aguilera L, Navarro A, Tacoronte JE, Leyva M, Marquetti 
MC (2003) Efecto letal de myrtaceas cubanas sobre 
Aedes aegypti (Diptera: Culicidae). Rev Cubana Med 
Trop 55:100–104

Al-Doghairi M, El-Nadi A, El hag E, Al-Ayedh H (2004) 
Effect of Solenostemma argel on oviposition, egg 
hatchability and viability of Culex pipiens L. larvae. 
Phytother Res 18:335–338

Aly MZY, Badran RAM (1996) Mosquito control with 
extracts from plants of the Egyptian Eastern Desert. 
J Herbs Spices Med Plants 3:3540–3580

Amer A, Mehlhorn H (2006) Larvicidal effects of various 
essential oils against Aedes, Anopheles, and Culex lar-
vae (Diptera, Culicidae). Parasitol Res 99:466–472

Amusan AA, Idowu AB, Arowolo FS (2005) Comparative 
toxicity effect of bush tea leaves (Hyptis suaveolens) 
and orange peel (Citrus sinensis) oil extract on larvae 
of the yellow fever mosquito Aedes aegypti. Tanzan 
Health Res Bull 7(3):174–178

Anees AM (2008) Larvicidal activity of Ocimum sanctum 
Linn. (Labiatae) against Aedes aegypti (L.) and Culex 
quinquefasciatus (Say). Parasitol Res 101:1451–1453

Ansari MA, Mittal PK, Razdan RK, Sreehari U (2005) 
Larvicidal and mosquito repellent activities of pine 

(Pinus longifolia, Family: Pinaceae) oil. J  Vector 
Borne Dis 42:95–99

Arriaga AMC, Rodrigues FEA, Lemos TLG, Oliveira 
MCF, Lima JQ, Santiago GMP, Braz-Filho R, 
Mafezoli J (2007) Composition and larvicidal activity 
of essential oil from Stemodia maritima L. Nat Prod 
Commun 2:1237–1239

Azmi MA, Naqvi SNH, Ahmad I, Tabassum R, Anbreen 
B (1998) Toxicity of neem leaves extract (NLX) com-
pared with malathion (57 E.C.) against late 3rd instar 
larvae of Culex fatigans (Wild Strain) by WHO 
method. Turk J Zool 22:213–218

Bagavan A, Rahuman AA, Kamaraj C, Geetha K (2008) 
Larvicidal activity of saponin from Achyranthes 
aspera against Aedes aegypti and Culex quinquefasci-
atus (Diptera: Culicidae). Parasitol Res 103:223–229

Bagavan A, Kamaraj C, Rahuman A, Elango G, Zahir AA, 
Pandiyan G (2009) Evaluation of larvicidal and nym-
phicidal potential of plant extracts against Anopheles 
subpictus Grassi, Culex tritaeniorhynchus Giles and 
Aphis gossypii Glover. Parasitol Res 104:1109–1117

Baraza LD, Joseph CC, Munissi JJE, Nkunya MHH, 
Arnold N, Porzel A (2008) Antifungal rosane diter-
penes and other constituents of Hugonia castaneifolia. 
Phytochemistry 69:200–205

Borah R, Saikia K, Talukdar AK, Kalita MC (2012) 
Chemical composition and biological activity of the 
leaf essential oil of Zanthoxylum oxyphyllum. Planta 
Med 78:100

Breman JG, Martin AS, Mills A (2004) Conquering the 
intolerable burden of malaria: what’s new, what’s 
needed: a summary. Am J Trop Med Hyg 71(2):1–15

Burfield T, Reekie SL (2005) Mosquitoes, malaria and 
essential oils. Int J Aromather 15:30–41

Cavalcanti ESB, Morais SM, Lima MAA, Santana EWP 
(2004) Larvicidal activity of essential oils from 
Brazilian plants against Aedes aegypti L.  Mem Inst 
Oswaldo Cruz 99:541–544

Chaithong U, Choochote W, Kamsuk K, Jitpakdi A, 
Tippawangkosol P, Chaiyasit D (2006) Larvicidal 
effect of pepper plants on Aedes aegypti (L.) (Diptera: 
Culicidae). J Vector Ecol 31:138–144

Chansang U, Zahiri NS, Bansiddhi J, Boonruad T, 
Thongsrirak P, Mingmuang J (2005) Mosquito larvici-
dal activity of crude extracts of long pepper (Piper 
retrofractum vahl) Thailand. J  Vector Ecol 
30:195–200

Cheng SS, Chang HT, Chang ST, Tsai KH, Chen WJ 
(2003) Bioactivity of selected plant essential oils 
against the yellow fever mosquito Aedes aegypti lar-
vae. Bioresour Technol 89(1):99–102

Cheng SS, Chua MT, Chang EH, Huang CG, Chen WJ, 
Chang ST (2009) Variations in insecticidal activity 
and chemical compositions of leaf essential oils from 
Cryptomeria japonica at different ages. Bioresour 
Technol 100(1):465–470

Choochate W, Kanjanapothi D, Panthong A, Taesotikul T, 
Jitpakdi A, Chaithong U (1999) Larvicidal, adulticidal 
and repellent effects of Kaempferia galangal. 

3  Mosquito Larvicidal Potential of Medicinal Plants



56

Southeast Asian J  Trop Med Public Health 
30:470–476

Choochate W, Tuetun B, Kanjanapothi D, 
Rattanachanpichai E, Chaithong U, Chaiwong P 
(2004) Potential of crude seed extract of celery, Apium 
graveolens L., against the mosquito Aedes aegypti (L.) 
(Diptera: Culicidae). J Vector Ecol 29:340–346

Choochate W, Chaiyasit D, Kanjanapothi D, 
Rattanachanpichai E, Jitpakdi A, Tuetun B, Pitasawat 
B (2005) Chemical composition and anti-mosquito 
potential of rhizome extract and volatile oil derived 
from Curcuma aromatica against Aedes aegypti 
(Diptera: Culicidae). J Vector Ecol 30:302–309

Chowdhury N, Chatterjee SK, Laskar S, Chandra G 
(2009) Larvicidal activity of Solanum villosum Mill 
(Solanaceae: Solanales) leaves to Anopheles subpictus 
Grassi (Diptera: Culicidae) with effect on non-target 
Chironomus circumdatus Kieffer (Diptera: 
Chironomidae). J Pest Sci 82:13–18

Chung IM, Seo SH, Kang EY, Park SD, Park WH, Moon 
HI (2009) Chemical composition and larvicidal effects 
of essential oil of Dendropanax morbifera against 
Aedes aegypti L. Biochem Syst 37(4):470–473

Costa JGM, Pessoa ODL, Menezes EA, Santiago GMP, 
Lemos TLG (2004) Composition and larvicidal activ-
ity of essential oils from heartwood of Auxemma 
glazioviana Taub. (Boraginaceae). Flavour Fragr 
J 19(6):529–531

Costa JGM, Rodrigues FFG, Angélico EC (2005) 
Chemical-biological study of the essential oils of 
Hyptis martiusii, Lippia sidoides and Syzigium aro-
maticum against larvae of Aedes aegypti and Culex 
quinquefasciatus. Braz J Pharmacogn 15:304–309

Das MK, Ansari MA (2003) Evaluation of repellent action 
of Cymbopogan martinii martinii Stapf var Sofia oil 
against Anopheles sundaicus in tribal villages of Car 
Nicobar Island, Andaman & Nicobar Islands, India. 
J Vector Borne Dis 40:101–104

de Omena C, Navarro DMAF, de Paula JE, Ferreira de 
Lima JSMR, Sant’Ana AEG (2007) Larvicidal activi-
ties against Aedes aegypti of Brazilian medicinal 
plants. Bioresour Technol 98:2549–2556

Dharmagadda VSS, Naik SN, Mittal PK, Vasudevan P 
(2005) Larvicidal activity of Tagetes patula essential 
oil against three mosquito species. Bioresour Technol 
6(11):1235–1240

Dua VK, Pandey AC, Alam ME, Dash AP (2006) 
Larvicidal activity of Hibiscus abelmoschus Linn. 
(Malvaceae) against mosquitoes. J Am Mosq Control 
Assoc 22(1):155–157

Francois G, Looveren MV, Timperman G, Chimanuka B, 
Assi LA, Holenz J  (1996) Larvicidal activity of the 
naphthylisoquinoline alkaloid dioncophylline-A 
against the malaria vector Anopheles stephensi. 
J Ethnopharmacol 54:125–130

Ghosh A, Chandra G (2006) Biocontrol efficacy of 
Cestrum diurnum (L.) (Solanales: Solanaceae) against 
the larval forms of Anopheles stephensi. Nat Prod Res 
20:371–379

Gois RWS (2010) Estudo fitoquímico e biológico de 
Bauhinia acuruana Moric. Dissertation, Federal 
University of Ceara

Govindarajan M (2010a) Larvicidal efficacy of Ficus ben-
ghalensis L. plant leaf extract against Culex quinque-
fasciatus Say. Aedes aegypti L. and Anopheles 
stephensi L. (Diptera: Culicidae). Eur Rev Med 
Pharmacol Sci 14(2):107–111

Govindarajan M (2010b) Larvicidal and repellent activi-
ties of Sida acuta Burm. F. (Family: Malvaceae) 
against three important vector mosquitoes. Asia Pac 
J Trop Med 3(9):691–695

Govindarajan M (2011) Mosquito larvicidal and ovicidal 
activity of Cardiospermum halicacabum Linn. 
(Family: Sapindaceae) Leaf extract against Culex 
quinquefasciatus (say.) and Aedes aegypti (Linn.) 
(Diptera: Culicidae). Eur Rev Med Pharmacol Sci 
15(7):787–794

Govindarajan M (2013) Larvicidal activity of Cassia fis-
tula flower extract against Culex tritaeniorhynchus 
Giles, Aedes albopictus Skuse and Anopheles subpic-
tus Grassi (Diptera: Culicidae). J  Pure Appl Zool 
1(2):117–121

Govindarajan M, Sivakumar R (2013a) Larvicidal, ovi-
cidal, and adulticidal efficacy of Erythrina indica 
(Lam.) (Family: Fabaceae) against Anopheles ste-
phensi, Aedes aegypti, and Culex quinquefasciatus 
(Diptera: Culicidae). Parasitol Res 113:777–791

Govindarajan M, Sivakumar R (2013b) Chemical compo-
sition and larvicidal properties of Clausena anisata 
(Willd.) Hook. F.  Ex Benth (Rutaceae) essential oil 
against Anopheles subpictus and Aedes albopictus 
(Diptera: Culicidae). Int J Curr Med Sci 3(1):10–14

Govindarajan M, Sivakumar R (2013c) Ovicidal, larvici-
dal and adulticidal properties of Asparagus racemosus 
(Willd.) (Family: Asparagaceae) root extracts against 
filariasis (Culex quinquefasciatus), dengue (Aedes 
aegypti) and malaria (Anopheles stephensi) vector 
mosquitoes (Diptera: Culicidae). Parasitol Res 
113:1435–1449

Govindarajan M, Jebanesan A, Pushpanathan T, Samidurai 
K (2008) Studies on effect of Acalypha indica L. 
(Euphorbiaceae) leaf extracts on the malarial vector, 
Anopheles stephensi Liston (Diptera: Culicidae). 
Parasitol Res 103:691–695

Govindarajan M, Sivakumar R, Amsath A, Niraimathi S 
(2011a) Mosquito larvicidal properties of Ficus ben-
ghalensis L. (Family: Moraceae) against Culex tritae-
niorhynchus Giles and Anopheles subpictus Grassi 
(Diptera: Culicidae). Asia Pac J  Trop Med 
4(7):505–509

Govindarajan M, Sivakumar R, Rajeswari M (2011b) 
Larvicidal efficacy of Cassia fistula Linn. leaf extract 
against Culex tritaeniorhynchus Giles and Anopheles 
subpictus Grassi (Diptera: Culicidae). Asia Pac J Trop 
Dis 1(4):295–298

Govindarajan M, Mathivanan T, Elumalai K, Krishnappa 
K, Anandan A (2011c) Mosquito larvicidal, ovicidal, 
and repellent properties of botanical extracts against 
Anopheles stephensi, Aedes aegypti, and Culex quin-

M. Govindarajan



57

quefasciatus (Diptera: Culicidae). Parasitol Res 
109:353–367

Govindarajan M, Sivakumar R, Rajeswari M, Yogalakshmi 
K (2012a) Larvicidal and ovicidal properties of leaf 
and seed extracts of Delonix elata (L.) Gamble 
(Family: Fabaceae) against malaria (Anopheles ste-
phensi Liston) and dengue (Aedes aegypti Linn.) 
(Diptera: Culicidae) vector mosquitoes. Parasitol Res 
111:65–77

Govindarajan M, Rajeswary M, Sivakumar R (2012b) 
Mosquito larvicidal and ovicidal activity of Delonix 
elata (L.) Gamble against Culex quinquefasciatus Say 
(Diptera: Culicidae). Asia Pac J  Trop Dis 
2(2):571–573

Govindarajan M, Sivakumar R, Rajeswari M, Yogalakshmi 
K (2012c) Chemical composition and larvicidal activ-
ity of essential oil from Mentha spicata (Linn.) against 
three mosquito species. Parasitol Res 110:2023–2032

Govindarajan M, Rajeshwary M, Amsath A (2013a) 
Larvicidal properties of Caesalpinia pulcherrima 
(Family: Fabaceae) against Culex tritaeniorhynchus, 
Aedes albopictus and Anopheles subpictus (Diptera: 
Culicidae). Int J Pure Appl Zool 1(1):15–23

Govindarajan M, Sivakumar R, Rajeswary M, Veerakumar 
K (2013b) Mosquito larvicidal activity of thymol from 
essential oil of Coleus aromaticus Benth. against 
Culex tritaeniorhynchus, Aedes albopictus, and 
Anopheles subpictus (Diptera: Culicidae). Parasitol 
Res 112(11):3713–3721

Govindarajan M, Sivakumar R, Rajeswari M, Yogalakshmi 
K (2013c) Chemical composition and larvicidal activ-
ity of essential oil from Ocimum basilicum (L.) against 
Culex tritaeniorhynchus, Aedes albopictus and 
Anopheles subpictus (Diptera: Culicidae). Exp 
Parasitol 134(1):7–11

Govindarajan M, Rajeswary M, Sivakumar R (2013d) 
Larvicidal and ovicidal efficacy of Pithecellobium 
dulce (Roxb.) Benth. (Fabaceae) against Anopheles 
stephensi Liston and Aedes aegypti Linn. (Diptera: 
Culicidae). Indian J Med Res 138(1):129–134

Hahn CS, French OG, Foley P, Martin EN, Taylor RP 
(2001) Bispecific Monoclonal Antibodies Mediate 
Binding of Dengue Virus to Erythrocytes in a Monkey 
Model of Passive Viremia. J  Immunol 
66(2):1057–1065

Heitz JR, Downum KR (1987) Light activated pesticides 
A.C.S. Series. American Chemical Society, 
Washington, p 339

Iannacone J, Pérez D (2004) Insecticidal effect of 
Paullinia clavigera var. bullata Simpson (Sapindaceae) 
and Tradescantia zebrine Hort ex Bosse 
(Commelinaceae) in the control of Anopheles benar-
rochi Gabaldon, Cova García & López 1941, main 
vector of malaria in Ucayali. Peru Ecol Aplicada 
3:64–72

Isman MB (1997) Neem and other botanical insecticides: 
barriers to commercialization. Phytoparasitica 
25:339–344

Jang YS, Baek BR, Yang YC, Kim MK, Lee HS (2002) 
Larvicidal activity of leguminous seeds and grains 

against Aedes aegypti and Culex pipiens pallens. J Am 
Mosq Control Assoc 18:210–213

Jang YS, Jeon JH, Lee HS (2005) Mosquito larvicidal 
activity of active constituent derived from 
Chamaecyparis obtusa leaves against 3 mosquito spe-
cies. J Am Mosq Control Assoc 21:400–403

Jantan I, Yalvema MF, Ahmad NW, Jamal JA (2005) 
Insecticidal activities of the leaf oils of eight 
Cinnamomum species against Aedes aegypti and 
Aedes albopictus. Pharm Biol 43(6):526–532

John William S (2007) Mosquito, Man’s enemy. In: John 
William S (ed) Defeating the public enemy, the mos-
quito: a real challenge. Loyola Publication, Chennai, 
pp 1–32

Joseph CC, Ndoile MM, Malima RC, Nkunya MHH 
(2004) Larvicidal and mosquitocidal extracts, a cou-
marin, isoflavonoids and pterocarpans from 
Neorautanenia mitis. Trans R Soc Trop Med Hyg 
98:451–455

Kabaru JM, Gichia L (2001) Insecticidal activity of 
extracts derived from different parts of the mangrove 
tree Rhizophora mucronata (Rhizophoraceae) Lam. 
against three arthropods. Afr J Sci Technol 2:44–49

Kalyanasundaram M, Das PK (1985) Larvicidal and syn-
ergistic activity of plant extracts for mosquito control. 
Indian J Med Res 82:19–23

Kamaraj C, Rahuman AA (2010) Larvicidal and adulti-
cidal potential of medicinal plant extracts from south 
India against vectors. Asia Pac J  Trop Med 
3:948–953

Kamaraj C, Rahuman AA, Bagavan A (2008) Screening 
for antifeedant and larvicidal activity of plant extracts 
against Helicoverpa armigera (Hübner), Sylepta dero-
gata (F.) and Anopheles stephensi (Liston). Parasitol 
Res 103(6):1361–1368

Kamaraj C, Rahuman AA, Bagavan A, Abduz Zahir A, 
Elango G, Kandan P (2010) Larvicidal efficacy of 
medicinal plant extracts against Anopheles stephensi 
and Culex quinquefasciatus (Diptera: Culicidae). Trop 
Biomed 27:211–219

Kamaraj C, Bagavan A, Elango G, Zahir AA, Rajkumar 
G, Mariamuthu S (2011) Larvicidal activity of medici-
nal plant extracts against Anopheles stephensi and 
Culex tritaeniorhynchus. Indian J  Med Res 
134:101–106

Kannathasan K, Senthilkumar A, Venkatesalu V (2011) 
Mosquito larvicidal activity of methyl-p-
hydroxybenzoate isolated from the leaves of Vitex tri-
folia Linn. Acta Trop 120:115–118

Karmegan N, Sakthivadivel M, Anuradha V, Daniel T 
(1997) Indigenous plant extracts as larvicidal agents 
against Culex quinquefasciatus Say. Bioresour 
Technol 5:137–140

Karunamoorthi K, Ramanujam S, Rathinasamy R (2008) 
Evaluation of leaf extracts of Vitex negundo L. 
(Family: Verbenaceae) against larvae of Culex tritae-
niorhynchus and repellent activity on adult vector 
mosquitoes. Parasitol Res 103(3):545–550

Kassir JT, Mohsen ZH, Mehdi NS (1989) Toxic effects of 
limonene against Culex quinquefasciatus Say larvae 

3  Mosquito Larvicidal Potential of Medicinal Plants



58

and its interference with oviposition. J  Pest Sci 
62:19–21

Kaushik R, Saini P (2008) Larvicidal activity of leaf 
extract of Millingtonia hortensis (Family: 
Bignoniaceae) against Anopheles stephensi, Culex 
quinquefasciatus and Aedes aegypti. J Vector Borne 
Dis 45:66–69

Khanna G, Kannabiran K (2007) Larvicidal effect of 
Hemidesmus indicus, Gymnema sylvestre, and Eclipta 
prostrata against Culex qinquifaciatus mosquito lar-
vae. Afr J Biotechnol 6:307–311

Khatune NA, Md Haque E, Mosaddik A (2001) Laboratory 
evaluation of Nyctanthes arbor-tristis Linn. flower 
extract and its isolated compound against common 
filarial Vector, Culex quinquefasciatus Say (Diptera: 
culicidae) larvae. Pak J Biol Sci 4:585–587

Kiran SR, Devi PS (2007) Evaluation of mosquitocidal 
activity of essential oil and sesquiterpenes from leaves 
of Chloroxylon swietenia DC.  Parasitol Res 
101:413–418

Komalamisra N, Trongtokit Y, Rongsriyam Y, 
Apiwathnasorn C (2005) Screening for larvicidal 
activity in some Thai plants against four mosquito 
vector species. Southeast Asian J  Trop Med Public 
Health 36(6):1412–1422

Kovendan K, Murugan K, Vincent S (2012) Evaluation of 
larvicidal activity of Acalypha alnifolia Klein ex 
Willd. (Euphorbiaceae) leaf extract against the malar-
ial vector, Anopheles stephensi, dengue vector, Aedes 
aegypti and Bancroftian filariasis vector, Culex quin-
quefasciatus (Diptera: Culicidae). Parasitol Res 
110:571–581

Krishnan K, Senthilkumar A, Chandrasekaran M, 
Venkatesalu V (2007) Differential larvicidal efficacy 
of four species of Vitex against Culex quinquefasciatus 
larvae. Parasitol Res 10:1721–1723

Kulkarni RR, Pawar PV, Joseph MP, Akulwad AK, Sen A, 
Joshi SP (2013) Lavandula gibsoni and Plectranthus 
mollis essential oils: chemical analysis and insect con-
trol activities against Aedes aegypti, Anopheles ste-
phensi and Culex quinquefasciatus. J  Pest Sci 
86:713–718

Lee SE (2000) Mosquito larvicidal activity of pipernona-
line, a piperidine alkaloid derived from long pepper, 
Piper longum. J  Am Mosq Control Assoc 
16:245–247

Leyva M, Tacoronte JE, Marquetti MC, Scull R, Montada 
D, Rodriguez Y, Bruzón RY (2008) Actividad insecti-
cida de aceites esenciales de plantas en larvas de Aedes 
aegypti (Diptera: Culicidae). Rev Cubana Med Trop 
60:78–82

Leyva M, Marquetti MC, Tacoronte JE, Scull R, Tiomno 
O, Mesa A, Montada D (2009) Actividad larvicida de 
aceites esenciales de plantas contra Aedes aegypti (L.) 
(Diptera: Culicidae). Rev Biomed 20:5–13

Lima MAA, Oliveira FFM, Gomes GA (2011) Evaluation 
of larvicidal activity of the essential oils of plants spe-

cies from Brazil against Aedes aegypti (Diptera: 
Culicidae). Afr J Biotechnol 10:11716–11720

Lima GPG, Souza TM, Freire GP, Farias DF, Cunha AP, 
Ricardo NMPS, Morais SM, Carvalho AFU (2013) 
Further insecticidal activities of essential oils from 
Lippia sidoides and Croton species against Aedes 
aegypti L. Parasitol Res 112(5):1953–1958

Lucia A, Licastro S, Zerba E, Masuh H (2008) Yield, 
chemical composition, and bioactivity of essential oils 
from 12 species of Eucalyptus on Aedes aegypti lar-
vae. Entomol Exp Appl 129(1):107–114

Lukwa N (1994) Do traditional mosquito repellent plants 
work as mosquito larvicides? Cent Afr J  Med 
40(11):306–309

Magalhães LAM, Lima MP, Marques MOM, Facanali R, 
Pinto ACS, Tadei WP (2010) Chemical composition 
and larvicidal activity against Aedes aegypti larvae of 
essential oils from four Guarea species. Molecules 
15(8):5734–5741

Maniafu BM, Wilber L, Ndiege IO, Wanjala CCT, Akenga 
TA (2009) Larvicidal activity of extracts from three 
Plumbago spp against Anopheles gambiae. Mem Inst 
Oswaldo Cruz 104:813–817

Mansour SA, Messeha SS, EL-Gengaihi SE (2000) 
Botanical biocides. Mosquitocidal activity of certain 
Thymus capitatus constituents. J Nat Toxins 9:49–62

Massebo F, Tadesse M, Bekele T, Balkew M, Gebre-
Michael T (2009) Evaluation on larvicidal effects of 
essential oils of some local plants against Anopheles 
arabiensis Patton and Aedes aegypti Linnaeus 
(Diptera, Culicidae) in Ethiopia. Afr J  Biotechnol 
8:4183–4188

Matasyoh JC, Wathuta EM, Kairuki ST, Chepkorir R, 
Kavulani J  (2008) Aloe plant extracts as alternative 
larvicides for mosquito control. Afr J  Biotechnol 
7:912–915

Mathew N, Anitha MG, Bala TSL, Sivakumar SM, 
Narmadha R, Kalyanasundaram M (2009) Larvicidal 
activity of Saraca indica, Nyctanthes arbor-tristis, and 
Clitoria ternatea extracts against three mosquito vec-
tor species. Parasitol Res 104:1017–1025

Maurya P, Mohan L, Sharma P, Batabyal L, Srivastava CN 
(2007) Larvicidal efficacy of Aloe barbadensis and 
Cannabis sativa against the malaria vector Anopheles 
stephensi (Diptera: Culicidae). Entomol Res 
37:153–156

Maurya P, Preeti S, Lalit M, Lata B, Srivastava CN 
(2009a) Evaluation of larvicidal nature of fleshy fruit 
wall of Momordica charantia Linn. (Family: cucur-
bitaceae) in the management of mosquitoes. Parasitol 
Res 105:1653–1659

Maurya P, Sharma P, Mohan L, Batabyal L, Srivastava CN 
(2009b) Evaluation of the toxicity of different phyto-
extracts of Ocimum basilicum against Anopheles ste-
phensi and Culex quinquefasciatus. J  Asia-Pac 
Entomol 12:113–115

M. Govindarajan



59

Mgbemena IC (2010) Comparative evaluation of larvici-
dal potentials of three plant extracts on Aedes aegypti. 
J Am Sci 6:435–440

Mohamed MI, El-Mohamady RH, Mohamed HA (2003) 
Larvicidal activity and biochemical effects of certain 
plant oil extracts against Culex pipiens larvae (Diptera: 
Culicidae). J  Egypt Acad Soc Environ Dev 
3(1):75–93

Mohan DR, Ramaswamy M (2007) Evaluation of the lar-
vicidal activity of the leaf extract of a weed plant, 
Ageratina adenophora, against two important species 
of mosquitoes, Aedes aegypti and Culex quinquefas-
ciatus. Afr J Biol 6:631–638

Mohan L, Sharma P, Shrivastava CN (2006) Evaluation of 
Solanum xanthocarpum extract as a synergist for 
cypermethrin against larvae of filarial vector Culex 
quinquefasciatus (Say). Entomol Res 36:220–225

Mullai K, Jebanesan A, Pushpanathan T (2008) 
Mosquitocidal and repellent activity of the leaf extract 
of Citrullus vulgaris (cucurbitaceae) against the 
malarial vector, Anopheles stephensi liston (Diptera: 
Culicidae). Euro Rev Med Pharmacol Sci 12:1–7

Mungkornasawakul P, Chaiyong S, Sastraruji T, Jatisatienr 
A, Jatisatienr C, Pyne SG (2009) Alkaloids from the 
roots of Stemona aphylla. J Nat Prod 72:848–851

Murugan K, Jeyabalan D (1999) Effect of certain plant 
extracts against the mosquito, Anopheles stephensi 
Liston. Curr Sci 76:631–633

Mwaiko GL (1992) Citrus peel oil extracts as mosquito 
larvae insecticides. East Afr Med J 69(4):223–226

Nascimento JC, David JM, Barbosa LCA, Paula VF, 
Demuner AJ, David JP, Conserva LM, Ferreira-Jr JC, 
Guimarães EF (2013) Larvicidal activities and chemi-
cal composition of essential oils from Piper klotzschi-
anum (Kunth) CDC. (Piperaceae). Pest Manag Sci 
59(2):585–595

Nirmal Sharma, Qadry JS, Subramanium B, Verghese T, 
Rahman SJ, Sharma SK, Jalees S (1998) Larvicidal 
activity of Gliricidia sepium against mosquito larvae 
of Anopheles stephansi, Aedes aegypti and Culex quin-
quefasciatus. Pharm Biol 36(1):3–7

Pandey V, Veena A, Raghavendra K, Dash AP (2007) 
Strong larvicidal activity of three species of Spilanthes 
(Akarkara) against malaria (Anopheles stephensi 
Liston, Anopheles culicifacies, species C) and filaria 
vector (Culex quinquefasciatus Say). Parasitol Res 
102:171–174

Perumalsamy H, Chang KS, Park C, Ahn YJ (2010) 
Larvicidal activity of Asarum heterotropoides root 
constituents against insecticide-susceptible and -resis-
tant Culex pipiens pallens and Aedes aegypti and 
Ochlerotatus togoi. J  Agric Food Chem 
46(6):1420–1423

Pitasawat B, Champakaew D, Choochote W (2007) 
Aromatic plant derived essential oil: an alternative lar-
vicide for mosquito control. Fitoterapia 
78(3):205–210

Prabhakar K, Jebanesa A (2004) Larvicidal efficacy of 
some cucurbitacious plant leaf extracts against Culex 
quinquefasciatus. Bioresour Technol 95:113–114

Pushpalatha E, Muthukrishnan J  (1999) Efficacy of two 
tropical plant extracts for the control of mosquitoes. 
J Appl Entomol 123:369–373

Pushpanathan T, Jebanesan A, Govindarajan M (2008) 
The essential oil of Zingiber officinalis Linn 
(Zingiberaceae) as a mosquito larvicidal and repellent 
agent against the filarial vector Culex quinquefascia-
tus Say (Diptera: Culicidae). Parasitol Res 
102(6):1289–1291

Raghavendra K, Singh SP, Subbarao SK, Dash AP (2009) 
Laboratory studies on mosquito larvicidal efficacy of 
aqueous & hexane extracts of dried fruit of Solanum 
nigrum Linn. Indian J Med Res 130:74–77

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

Rahuman AA, Gopalarkrishnan G, Saleem G, Arumugam 
S, Himalayan B (2000) Effect of Feronia limonia on 
mosquito larvae. Fitoterapia 71:553–555

Rahuman AA, Gopalakrishnan G, Venkatesan P, Geetha K 
(2007) Larvicidal activity of some Euphorbiaceae 
plant extracts against Aedes aegypti and Culex quin-
quefasciatus (Diptera: Culicidae). Parasitol Res 
102:867–873

Rahuman AA, Gopalakrishnan G, Venkatesan P, Geetha K 
(2008a) Isolation and identification of mosquito larvi-
cidal compound from Abutilon indicum (Linn.) Sweet. 
Parasitol Res 102:981–988

Rahuman AA, Venkatesan P, Geetha K, Gopalakrishnan 
G, Bagavan A, Kamaraj C (2008b) Mosquito larvici-
dal activity of gluanol acetate, a tetracyclic triterpenes 
derived from Ficus racemosa Linn. Parasitol Res 
103(2):333–339

Rahuman AA, Venkatesan P, Gopalakrishnan G (2008c) 
Mosquito larvicidal activity of oleic and linoleic acids 
isolated from Citrullus colocynthis (Linn.) Schrad. 
Parasitol Res 103(6):1383–1390

Raj Mohan D, Ramaswamy M (2007) Evaluation of larvi-
cidal activity of the leaf extract of a weed plant, 
Ageratina adenophora, against two important species 
of mosquitoes, Aedes aegypti and Culex quinquefas-
ciatus. Afr J Biotechnol 6:631–638

Rajeswary M, Govindarajan M (2013) Mosquito larvici-
dal and phytochemical properties of Ageratina ade-
nophora (Asteraceae) against three important 
mosquitoes. J Vector Borne Dis 50:141–143

Rajkumar S, Jebanesan A (2005) Larvicidal and adult 
emergence inhibition effect of Centella asiatica 
Brahmi (umbelliferae) against mosquito Culex quin-
quefasciatus Say (Diptera: Culicidae). Afr J Biomed 
Res 8:31–33

Rajkumar S, Jebanesan A (2009) Larvicidal and oviposi-
tion activity of Cassia obtusifolia Linn (Family: 
Leguminosae) leaf extract against malarial vector, 
Anopheles stephensi Liston (Diptera: Culicidae). 
Parasitol Res 104:337–340

Ravikumar S, Ali M, Beula J (2011) Mosquito larvicidal 
efficacy of seaweed extracts against dengue vector of 
Aedes aegypti. Asian Pac J Trop Biomed 1:143–146

Rawani A, Mallick Haldar K, Ghosh A, Chandra G (2009) 
Larvicidal activities of three plants against filarial vec-

3  Mosquito Larvicidal Potential of Medicinal Plants



60

tor Culex quinquefasciatus Say (Diptera: Culicidae). 
Parasitol Res 105:1411–1417

Rawani A, Ghosh A, Chandra G (2010) Mosquito larvici-
dal activities of Solanum nigrum L. leaf extract against 
Culex quinquefasciatus Say. Parasitol Res 
107:1235–1240

Rodrigues AMS, Paula JE, Roblot F, Fournet A, Espíndola 
LS (2005) Larvicidal activity of Cybistax antisyphilit-
ica against Aedes aegypti larvae. Fitoterapia 
76:755–757

Rongsriyam Y, Trongtokit Y, Komalamisra N, 
Sinchaipanich N, Apiwathnasorn C, Mitrejet A (2006) 
Formulation of tablets from the crude extract of 
Rhinacanthus nasutus (Thai local plant) against Aedes 
aegypti and Culex quinquefasciatus larvae: a prelimi-
nary study. Southeast Asian J Trop Med Public Health 
37(2):265–271

Rosenthal GA, Janzen DH (1979) Herbivores: their inter-
action with secondary plant metabolites. Academic, 
New York, p 718

Sakthivadivel M, Daniel T (2008) Evaluation of certain 
insecticidal plants for the control of vector mosquitoes 
viz. Culex quinquefasciatus, Anopheles stephensi and 
Aedes aegypti. Appl Entomol Zool 43:57–63

Santos RP, Nunes EP, Nascimento RF, Santiago GMP, 
Menezes GHA, Silveira ER, Pessoa ODL (2006) 
Chemical composition and larvicidal activity of the 
essential oils of Cordia leucomalloides and Cordia 
curassavica from the northeast of Brazil. J Braz Chem 
Soc 17:1027–1030

Santos GKN, Dutra KA, Barros RA, Câmara CAG, Lira 
DD, Gusmão NB, Navarro DMAF (2012) Essential 
oils from Alpinia purpurata (Zingiberaceae): chemical 
composition, oviposition deterrence, larvicidal and 
antibacterial activity. Ind Crops Prod 40:254–260

Saxena RC, Dixit OP, Sukumaran P (1992) Laboratory 
assessment of indigenous plant extracts for anti-
juvenile hormone activity in Culex quinquefasciatus. 
Indian J Med Res 95:199–204

Schmutterer H (1990) Properties and potential of natural 
pesticides from the neem tree, Azadirachta indica. 
Annu Rev Entomol 35:271–297

Senthil Nathan S, Kalaivani K, Murugan K (2005) Effects 
of neem limonoids on the malaria vector, Anopheles 
stephensi Liston (Diptera: Culicidae). Acta Trop 
96:47–55

Senthil Nathan S, Savitha G, George DK, Narmadha A, 
Suganya L, Chung PG (2006a) Efficacy of Melia aze-
darach L. extract on the malarial vector Anopheles 
stephensi Liston (Diptera: Culicidae). Bioresour 
Technol 97:1316–1323

Senthil Nathan S, Kalaivani K, Sehoon K (2006b) Effects 
of Dysoxylum malabaricum Bedd. (Meliaceae) extract 
on the malarial vector Anopheles stephensi Liston 
(Diptera: Culicidae). Bioresour Technol 97:2077–2083

Service MW (1983) Management of vector. In: Youdeowei 
A, Service N (eds) Pest and vector management in the 
tropics. Longman Group, London, pp 7–20

Shaalan EAS, Canyonb D, Younesc MWF, Abdel-Wahaba 
H, Mansoura AH (2005) A review of botanical phyto-

chemicals with mosquitocidal potential. Environ Int 
3:1149–1166

Shahi M, Hanafi-Bojd AA, Iranshahi M, Vatandoost H, 
Hanafi-Bojd MY (2010) Larvicidal efficacy of latex 
and extract of Calotropis procera (Gentianales: 
Asclepiadaceae) against Culex quinquefasciatus and 
Anopheles stephensi (Diptera: Culicidae). J  Vector 
Borne Dis 47:185–188

Sharma P, Mohan L, Srivastava CN (2005) Larvicidal 
potential of Nerium indicum and Thuja oriertelis 
extracts against malaria and Japanese encephalitis 
vector. J Environ Biol 26(4):657–666

Sharma P, Mohan L, Srivastava CN (2006) Phytoextract-
induced developmental deformities in malaria vector. 
Bioresour Technol 97(14):1599–1604

Sheeren ME (2006) Larvicidal effects of Eucalyptus 
extracts on the larvae of Culex pipiens mosquito. Int 
J Agric Biol 8:896–897

Singh RK, Mittal PK, Dhiman RC (2005) Laboratory 
study on larvicidal properties of leaf extract of 
Calotropis procera (family-Asclepiadaceae) against 
mosquito larvae. J Commun Dis 37(2):109–113

Singh RK, Dhiman RC, Mittal PK (2006) Mosquito larvi-
cidal properties of Momordica charantia Linn 
(Family: Cucurbitaceae). J  Vector Borne Dis 
43:88–91

Singh RK, Dhiman RC, Mittal PK (2007) Studies on mos-
quito larvicidal properties of Eucalyptus citriodora 
Hook (family-Myrtaceae). J  Commun Disord 
39:233–236

Sivagnaname S, Kalyanasundaram M (2004) Laboratory 
evaluation of methanolic extract of Atlanta mono-
phylla (Family: Rutaceae) against immature stage of 
mosquitoes and nontarget organisms. Mem Inst 
Oswaldo Cruz 99:115–118

Sivakumar R, Govindarajan M (2013a) Mosquito adulti-
cidal activity of Coccinia indica Wight and Arn. 
(Family: Cucurbitaceae) against Culex quinquefascia-
tus Say (Diptera: Culicidae). Int J  Curr Sci Technol 
2(1):4–8

Sivakumar R, Govindarajan M (2013b) Mosquito larvici-
dal efficacy of Eclipta alba (L.) Hassk. against filaria-
sis vector, Culex quinquefasciatus Say (Diptera: 
Culicidae). Int J Curr Biochem Biotechnol 2(1):1–5

Sivakumar R, Jebanesan A, Govindarajan M, Rajasekar P 
(2011) Larvicidal and repellent activity of tetradeca-
noic acid against Aedes aegypti (Linn.) and Culex 
quinquefasciatus (Say.) (Diptera:Culicidae). Asian 
Pac J Trop Med 4:706–710

Snow RW, Guerra CA, Noor AM, Myint HY, Hay SI 
(2005) The global distribution of clinical episodes of 
Plasmodium falciparum malaria. Nature 
434(7030):214–217

Souza LGS, Almeida MCS, Monte FJQ, Santiago GMP, 
Braz-Filho R, Lemos TLG, Gomes CL, Nascimento 
RF (2012) Chemical constituents of Capraria biflora 
(Scrophulariaceae) and larvicidal activity of essential 
oil. Quim Nova 35:2258–2262

M. Govindarajan



61

Sukumar K, Perich MJ, Boobar LR (1991) Botanical 
derivatives in mosquito control: a review. J Am Mosq 
Control Assoc 7(2):210–237

Sumroiphon S, Yuwaree C, Arunlertaree C, Komalamisra 
N, Rongsriyam Y (2006) Bioactivity of citrus seed for 
mosquito-borne diseases larval control. Southeast 
Asian J Trop Med Public Health 37(3):123–127

Traboulsi AF, Taoubi K, El-Haj S, Bessiere JM, Salma R 
(2002) Insecticidal properties of essential plant oils 
against the mosquito Culex pipiens molestus (Diptera: 
Culicidae). Pest Manag Sci 58:491–495

Trindade FTT, Stabeli RG, Pereira AA, Facundo VA, 
Silva AA (2013) Copaifera multijuga ethanolic 
extracts, oil-resin, and its derivatives display larvici-
dal activity against Anopheles darling and Aedes 
aegypti (Diptera: Culicidae). Braz J  Pharmacogn 
23(3):464–470

Vahitha R, Venkatachalam MR, Murugan K, Jebanesan A 
(2002) Larvicidal efficacy of Pavonia zeylanica L. and 
Acacia ferruginea D.C. against Culex quinquefascia-
tus Say. Bioresour Technol 82:203–204

Ware GW (1978) In pesticides. Theory and application. 
Freeman, New York, p 718

World Health Organization (2006) Global program to 
eliminate lymphatic filariasis. Wkly Epidemiol Rec 
81:221–232

Yadav R, Srivastava VK, Chandra R, Singh A (2002) 
Larvicidal activity of Latex and stem bark of 
Euphorbia tirucalli plant on the mosquito Culex quin-
quefasciatus. J Commun Dis 34:264–269

Yang YC, Lim MY, Lee HS (2003) Emodin isolated from 
Cassia obtusifolia (Leguminosae) seed shows larvici-
dal activity against three mosquito specie. J Agri Food 
Chem 51:7629–7631

Yenesew A, Derese S, Midiwo JO, Heydenreich M, Peter 
MG (2003) Effect of rotenoids from the seeds of 
Millettia dura on larvae of Aedes aegypti. Pest Manag 
Sci 59(10):1159–1161

Zhang Q, Cai Q, Luo K (1998) Study on the physiological 
activities of the metabolites from Paecilomyces arovi-
rens. Wei Sheng Wu Xue Bao 38(1):74–77

Zhu J, Zeng X, O’neal M, Schultz G, Tucker B, Coats J, 
Bartholomay L, Xue RD (2006) Mosquito larvicidal 
activity of botanical-based mosquito repellents. J Am 
Mosq Control Assoc 24(1):161–168

3  Mosquito Larvicidal Potential of Medicinal Plants


	3: Mosquito Larvicidal Potential of Medicinal Plants
	3.1	 Introduction
	3.2	 Vector Control
	3.3	 Disadvantage of Chemical Insecticides
	3.4	 Advantage of Botanical Insecticides
	3.5	 Medicinal and Insecticidal Properties of Plants
	3.6	 Botanical Used for Mosquito Control
	3.7	 Larvicidal Activity of Plants
	3.8	 Plant-derived Insecticides
	3.9	 Conclusion
	References


