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ABSTRACT 

Mosquitoes transmit serious human diseases, causing millions of deaths every year and the development of 

resistance to chemical insecticides resulting in rebounding vectorial capacity. And it cause adverse 

environmental effects in addition to high cost. Plants may be alternative sources of mosquito control agents. 

Aedes aegypti, yellow fever causing mosquito is a vector for transmitting several tropical fevers. It spreads 

dengue, chikungunya, zika fever, and other diseases. Currently no vaccines or drugs are developed to prevent 

dengue, zika, and chikungunya. The plan of present study was to analyse the larvicidal efficacy of fruit extracts 

of Carica papaya; Citrullus lanatus; and Mangifera indica against the larvae of Aedes aegypti. In the present 

study, larvicidal efficacy of different concentrations of Carica papaya; Mangifera indica; and Citrullus lanatus 

were evaluated for studying the mortality of Aedes aegypti. Present study revealed that fruit extract of Carica 

papaya shows much more effect in larvicidal activity of Aedes aegypti. Comparatively less activity showed by 

extract of Citrullus lanatus and no or little activity by extract of Mangifera indica. Different concentrations 

shows different activities. Higher concentrations shows relative high larvicidal activity. Combinations of 

extracts shows much more larvicidal activity. Of these, combination of Carica papaya and Citrullus lanatus 

shows better larvicidal activity, and other two combinations (Citrullus lanatus + Mangifera indica ; and Carica 

papaya+ Mangifera indica) showed less activity, it may due to the resistant larvicidal activity of Mangifera 

indica. As there is no vaccine for dengue , the only primary way to control the disease causing agent by natural 

ways. Our study revealed that  fruit extract of Carica papaya and its combination with extract of Citrullus 

lanatus is a well ,powerful and cost effective biopesticide for the control of mosquitoes. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 



 
INTRODUCTION 

Mosquitoes comprise a group of about 3,500 species of small insects that are flies (order Diptera). Within 

Diptera they constitute the family Culicidae.  Mosquitoes have a slender segmented body, one pair of wings, 

one pair of halters, three pairs of long hair-like legs, and elongated mouthparts. The mosquito life cycle 

consists of egg, larva, pupa, and adult stages. Eggs are laid on the water surface; they hatch into motile larvae 

that feed on aquatic algae and organic material. The adult females of most species have tube-like mouthparts 

(called a proboscis) that can pierce the skin of a host and feed on blood. Thousands of mosquito species feed 

on the blood of various hosts  ⁠— vertebrates, including mammals, birds, reptiles, amphibians, and some fish; 

along with some invertebrates, primarily other arthropods.  The mosquito's saliva is transferred to the host 

during the bite, and can cause an itchy rash. In addition, many species can ingest pathogens while biting, and 

transmit them to future hosts. In this way, mosquitoes are important vectors of diseases such 

as malaria, yellow fever, Chikungunya, West Nile, dengue fever, filariasis, Zika and other arboviruses. By 

transmitting diseases, mosquitoes cause the deaths of more people than any other animal taxon: over 

700,000 each year. 

Like all flies, mosquitoes go through four stages in their life cycles: egg, larva, pupa, and adult or imago. The 

first three stages—egg, larva, and pupa—are largely aquatic. Each of the stages typically lasts 5 to 14 days, 

depending on the species and the ambient temperature, but there are important exceptions. Mosquitoes 

living in regions where some seasons are freezing or waterless spend part of the year in diapause; they delay 

their development, typically for months, and carry on with life only when there is enough water or warmth for 

their needs. The eggs of some species of Aedes remain unharmed in diapause if they dry out, and hatch later 

when they are covered by water. Eggs hatch to become larvae, which grow until they are able to change 

into pupae. The adult mosquito emerges from the mature pupa as it floats at the water surface. Bloodsucking 

mosquitoes, depending on species, sex, and weather conditions, have potential adult lifespans ranging from as 

short as a week to as long as several months. 

Aedes aegypti, the yellow fever mosquito, is a mosquito that can spread dengue fever, chikungunya, Zika 

fever, Mayaro and yellow fever viruses, and other disease agents. The mosquito can be recognized by white 

markings on its legs and a marking in the form of a lyre on the upper surface of its thorax. This mosquito 

originated in Africa but is now found in tropical, subtropical and temperate regions throughout the 

world.  Only the female bites for blood, which she needs to mature her eggs. To find a host, these mosquitoes 

are attracted to chemical compounds emitted by mammals, including ammonia, carbon dioxide, lactic acid, 

and octenol.  Aedes aegypti mosquitoes most commonly feed at dusk and dawn, indoors, in shady areas, or 

when the weather is cloudy, "they can bite and spread infection all year long and at any time of day. The 

yellow fever mosquito's distribution has increased in the past two to three decades worldwide, and it is 

considered to be among the most widespread mosquito species. Life stages of Aedes aegypti also includes egg, 

larva, pupa, and adult. 



EGG 

• Adult, female mosquitoes lay their eggs on the inner, wet walls of containers with water, above the 

waterline. 

• Mosquitoes generally lay 100 eggs at a time.  

• Eggs are very hardy; they stick to the walls of a container like glue and can survive drying out for up to 

8 months— even over the winter in the southern United States.  

• It only takes a very small amount of water to attract a female mosquito. Bowls, cups, fountains, tires, 

barrels, vases and any other container storing water makes for a great “nursery.” 

 

 

 

 

 

 

 

LARVA 

• Larvae emerge from mosquito eggs, but only after the water level rises to cover the eggs. This means 

that rainwater or humans adding water to containers with eggs will trigger the larvae to emerge.  

• Larvae feed on microorganisms in the water. After molting three times, the larva becomes a pupa. 

PUPA 

• Pupae will develop until the body of the newly formed adult flying mosquito emerges from the pupal 

skin and leaves the water. 

 ADULT 

• After adult mosquitoes emerge: male mosquitoes feed on nectar from flowers and female mosquitoes 

feed on humans and animals for blood to produce eggs.  

• After feeding, female mosquitoes will look for water sources to lay more eggs.  

• Aedes aegypti only flies a few blocks during its life.  

• Unlike other mosquito species, Aedes aegypti mosquitoes prefer to bite people.  

• Aedes aegypti mosquitoes prefer to live near people. They can be found inside homes, buildings, and 

businesses where window and door screens are not used or doors are left propped open. 

 



Members of the genus Aedes are known vectors for numerous viral infections. The two most prominent 

species that transmit viruses are A. aegypti and A. albopictus, which transmit the viruses that cause dengue 

fever, yellow fever, West Nile fever, chikungunya, eastern equine encephalitis, and Zika virus, along with many 

other, less notable diseases. Infections with these viruses are typically accompanied by a fever, and in some 

cases, encephalitis, which can lead to death. A vaccine to provide protection from yellow fever exists, and 

measures to prevent mosquito bites include insecticides such as DDT, mosquito traps, insect repellents, 

and mosquito nets. 

Personal protection from mosquito bites is currently the most important way to prevent transmission of these 

diseases ( Fradin et al., 1998 ). To prevent the proliferation of this mosquito borne diseases and to improve the 

quality of environment and public health, mosquito control is essential. 

 Biological control or "biocontrol" is the use of natural enemies to manage mosquito populations. There are 

several types of biological control including the direct introduction of parasites, pathogens and predators to 

target mosquitoes. Effective biocontrol agents include predatory fish that feed on mosquito larvae such 

as mosquitofish (Gambusia affinis) and some cyprinids (carps and minnows) and killifish. Tilapia also 

consume mosquito larvae. Direct introduction of tilapia and mosquitofish into ecosystems around the world 

have had disastrous consequences. However, utilizing a controlled system via aquaponics provides the 

mosquito control without the adverse effects to the ecosystem. Other predators include dragonfly (fly) naiads, 

which consume mosquito larvae in the breeding waters, adult dragonflies, which eat adult mosquitoes, and 

some species of lizard and gecko. 

A larvicide (alternatively larvacide) is an insecticide that is specifically targeted against the larval life stage of 

an insect. Their most common use is against mosquitoes. Larvicides may be contact poisons, stomach poisons, 

growth regulators, or (increasingly) biological control agents. 

Larviciding is successful way of reducing mosquito densities in their breeding places before they emerge into 

adults. Pesticides are indeed very effective in its use. However, the use of chemical insecticides are often toxic 

to both human and non-target animals. The intensive use of chemical insecticides led to the development of 

resistant insect populations, resulting in reduced control, environmental pollution resulting in bio-

amplification in food chain and contamination (Hag et al., 1999).  

Plants have the major advantage of still being the most effective and cheaper alternative green measure for 

the control of arthropods of public health importance (Rawani et al., 2009; Halder et al., 2011; Banerjee et al., 

2012) [11, 8, 7]. Natural products of plant origin are safe to use than the synthetic insecticides (Kishore et al., 

2011). 

Carica papaya is one of the sole plant extracts used that have better larvicidal activity. Carica papaya, the sole 

species in the genus Carica of the plant family Caricaceae is widely cultivated. Papaya is a large tree-like plant, 

with a single stem growing from 5 to 10 meters tall with spiral leaves. It is used as remedy against a variety of 

diseases (Mello et al., 2008 and Munoz et al., 2000).  The papaya is a small, sparsely branched tree, usually 

with a single stem growing from 5 to 10 m (16 to 33 ft) tall, with spirally arranged leaves confined to the top of 

the trunk. The lower trunk is conspicuously scarred where leaves and fruit were borne. The fruit is a 

large berry about 15–45 cm (5.9–17.7 in) long and 10–30 cm (3.9–11.8 in) in diameter. It is ripe when it feels 

soft (as soft as a ripe avocado or softer), and its skin has attained an amber to orange hue. The stem, bark and 



seed extracts have bactericidal activities (Emeruwa, 1982). The root infusion is used for syphilis in Africa and 

also used as analgesic. Leaf of papaya smoked for asthma relief in various remote areas. 

 Mangifera indica, commonly known as mango, is a species of flowering plant in the sumac and poison 

ivy family Anacardiaceae. It is native to the Indian subcontinent where it is indigenous. Hundreds 

of cultivated varieties have been introduced to other warm regions of the world. It is a large fruit-tree, capable 

of growing to a height and crown width of about 30 metres (100 ft) and trunk circumference of more than 3.7 

metres (12 ft).  Mangiferin (a pharmacologically active hydroxylated xanthone C-glycoside) is extracted from 

mango at high concentrations from the young leaves (172 g/kg), bark (107 g/kg), and from old leaves (94 

g/kg). In Ayurveda, it is used in a Rasayana formula sometimes with other mild sours and shatavari (Asparagus 

racemosus) and guduchi (Tinospora cordifolia). In traditional  medicine, varied properties are attributed to 

different parts of the mango tree. 

Citrullus lanatus is a plant species in the family Cucurbitaceae, a vine-like flowering plant originating in West 

Africa. It is a highly cultivated fruit worldwide, having more than 1000 varieties. Citrullus  is a scrambling and 

trailing vine in the flowering plant family Cucurbitaceae. There is evidence from seeds in Pharaoh tombs of 

watermelon cultivation in Ancient Egypt.  large edible fruit, which is a berry with a hard rind and no internal 

divisions, and is botanically called a pepo. The sweet, juicy flesh is usually deep red to pink, with many black 

seeds, although seedless varieties exist. The watermelon is an annual that has a prostrate or climbing habit. 

Stems are up to 3 m long and new growth has yellow or brown hairs. Leaves are 60 to 200 mm long and 40 to 

150 mm wide. These usually have three lobes which are themselves lobed or doubly lobed. Plants have both 

male and female flowers on 40-mm-long hairy stalks. These are yellow, and greenish on the back. The citrullus 

lanatus is a large annual plant with long, weak, trailing or climbing stems which are five-angled (five-sided) and 

up to 3 m (10 ft) long. Young growth is densely woolly with yellowish-brown hairs which disappear as the plant 

ages. The leaves are large, coarse, hairy pinnately-lobed and alternate; they get stiff and rough when old. The 

plant has branching tendrils. The white to yellow flowers grow singly in the leaf axils and the corolla is white or 

yellow inside and greenish-yellow on the outside. 

The main objective of this study was to test the larvicidal activity of fruit extract of Carica papaya(papaya), 

Citrullus lanatus(water melon), and Mangifera indica(mango). And also the combining efficacy of these fruit 

extracts by two each other (Carica papaya + Citrullus lanatus; Carica papaya + Mangifera indica; and Citrullus 

lanatus + Mangifera indica). To comparatively analyse the larvicidal activity of these fruit extracts. 

 

 

 

 
 
 
 
 
 



AIM 

• To analyse the larvicidal activities of extracts of three different fruit species (Carica papaya; Citrullus 

lanatus; Mangifera indica) against the larvae of Aedes aegypti and the mortality rate of Aedes aegypti. 

And also to analyse the larvicidal efficacy of fruit extracts when used in combination (Carica papaya+ 

Citrullus lanatus; Carica papaya+Mangifera indica; Citrullus lanatus+Mangifera indica) against Aedes 

larvae at different concentrations. 

 

 

 

OBJECTIVES 

• To find out an efficient biolarvicide- to control the growth of dengue causing mosquito,Aedes aegypti. 

• To minimize the use of various harmful chemical insecticides. 

• To analyse the larvicidal efficacy of three fruit extracts. 

• To compare the larvicidal efficacy of three fruit extracts when used in combination (Carica papaya; Citrullus 

lanatus; Mangifera indica). 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 



REVIEW OF LITERATURE 

Literature on various aspects of the utilization of botanicals in the management of selected culicine larvae 

pertaining to the present investigation is reviewed.  

 

Use of larvicides, dates back to as early as 1899, when Sir Ronald Rossapplied kerosene on anopheline larval 

breeding sites in Sierra Leone, West Africa was an approach with great potential for malaria control (Bockarie 

et al.,1999;Kileen et al., 2002). Toxicity of phytochemicals to mosquitoes was first reported by Campbell et al. 

(1933). They have also evaluated the relative toxicity of nicotine, nabasine, methylanabasine and lupine for 

culicine mosquito larvae.  

Watson (1941) reported the effect of antimalarial oil against mosquito larvae. Toxicity of rotenone extracted 

from indigenous Derris roots to mosquito larvae was investigated by Ameen et al. (1983) 

Toxicity of natural essential oils to mosquitoes, Aedes aegypti L. and Culex fatigans Wiedemann (syn. Culex 

quinquefasciatus Say) was investigated by Sharma et al. (1994). Perich et al. (1994) demonstrated the toxicity 

of extracts of three species of Tagetes against adults and larvae of yellow fever mosquito and Anopheles 

stephensi Liston. (Diptera: Culicidae). Sharma and Saxena (1994) studied the phytotoxicological potential of 

Tagetes erectes L. extract on aquatic stages of An. stephensi. Das et al. (1996) studied the toxicity of some 

alkaloids on the larvae of Culex quinquefasciatus Say. Azmi et al. (1998) evaluated the toxicity of neem leaf 

extract (NLX) and compared the same with that of malathion (57 E.C.) against late third instar larvae of Cx. 

fatigans (wild strain) by the WHO method. 

 El Hag et al. (1999) reported the toxic and growth-retarding effects of three plant extracts (Azadirachta indica 

A. Juss, Rhazya stricta Decne and Syzygium aromaticum L. Merrill and Perry) on Culex pipiens larvae (Diptera: 

Culicidae). Differential toxicity of leaf litter to dipteran has been worked out by David et al.(2000). Anyaele and 

Amusan (2003) highlighted the toxicity of hexanolic extract of Dennettia tripetala G. Baxer to the larvae of Ae. 

aegypti. Toxicity of the latex of Nerium indicum Mill and Euphorbia royleana Boiss to Cx. quinquefasciatus 

larvae was assessed by Srivastava et al. (2003). The toxic effects of neem products (A. indica) on Ae. aegypti 

larvae were investigated by Ndione et al. (2007). 

BIOLOGICAL STUDIES 

Botanicals that are tested against the life stages of the mosquitoes have a profound effect on the developmental 

period, growth, adult emergence, fecundity, fertility and egg hatchability. Several studies have been carried out 

by various researchers to assess the impact of plant products in the life stages of mosquitoes. 

Maradufu et al. (1978) reported the isolation of (5E)-ocimenone, a mosquito larvicide, from Tagetes minuta L. 

Effects of certain essential oils on mortality and metamorphosis of Ae. aegypti were reported by Osmani and 

Sighamony (1980). Arnason et al. (1981) analysed the mosquito larvicidal activity of polyacetylenes from certain 

species of the family Asteraceae. Some components and their properties of the neem tree (A. indica) and their 

use in pest control in developing countries were assessed by Schmutterer (1981). Kalyanasundaram and Babu 

(1982) described the biologically active extract of the plant, Cleome viscose L. as a mosquito larvicide. Saxena 

and Yadav (1983) evaluated the extract of Oligochaeta ramose Roxb. Wagenitz (Family:Compositae) to suppress 

the population of the yellow fever and dengue vector Ae. aegypti (Diptera: Culicidae). 



Studies on the larvicidal properties of Nerium indicum Mill. (Apocynaceae) leaves were carried out by Chavan 

and Nikam (1983). More than 2,000 plant species have been known to produce chemical factors and metabolites 

of value in pest control programmes (Ahmed et al., 1983). Zebitz (1984) suggested that azadirachtin acts as an 

antiecdysteroid and thus kills the larvae by inhibiting their growth. Effects of Melia azadirachta L. extracts on 

many insects have been reported by various investigators (Saxena et al., 1984; Schmidt et al., 1998; Juan et al., 

2000; Carpinella et al., 2003; Nathan and Saehoon, 2005). The effect of crude methanolic extracts of Ajuga spp. 

on postembryonic development of different mosquito species was observed by Marcard et al. (1986).  

 Laboratory studies of some plant extracts as mosquito larvicides were reported by Qureshi et al. (1986). 

Indigenous plant oils were evaluated for their larvicidal potential against An. stephensi (Kumar and Dutta, 1987). 

Evaluation of Melia volkensii Gurke extract fractions as mosquito larvicides was done by Mwangi and Mukiama 

(1988). Growth-inhibiting and larvicidal effects of M. volkensii extracts on Ae. aegypti larvae were suggested by 

Mwangi and Rembold (1988).  

Influence of several plant extracts on the oviposition behaviour of Aedes fluviatilis (Lutz) (Diptera: Culicidae) in 

the laboratory was reported by Consoli et al. (1989). Mosquito larvicidal and ovipositional activity of Descurania 

sophia (L.) Webb ex Prantl extract was studied by Mohsen et al. (1990). Jackson et al. (1990) evaluated the 

larvicidal effects of sorghum (Sorghum bicolor (L.) Moench) seedling extracts upon Cx. pipiens larvae. 

Chockalingam et al. (1990) analysed the larvicidal activity of different plant products against mosquito larvae. 

Monzon et al. (1994) observed the larvicidal potential of five Philippine plants against Ae. aegypti and Cx. 

quinquefasciatus. Effect of neem oil on mosquito larvae was observed by Sinniah et al. (1994). Control of 

mosquito breeding has also been demonstrated in the field in some confined habitats using indigenous methods 

of application of neem oil in water and neem oil coated wooden scraps (Nagpal et al., 1995; Batra et al., 1998). 

Sharma (1996) assessed the ovicidal and growth disrupting activity of Sphaeranthus indicus Linn extract against 

the filariasis vector, Cx. quinquefasciatus. Dhar et al. (1996) demonstrated the effect of neem oil volatiles on 

the gonotropic cycle and inhibition of oviposition in An. stephensi and Anopheles culicifacies Giles. Ee and Lee 

(1997) studied the larvicidal activity of some plants belonging to the Sarawak province. Limonoids from Citrus 

reticulate Blanco and their moult-inhibiting activity against Cx.quinquefasciatus larvae were described by 

Jeyaprakasha et al. (1997). Indigenous plant extracts as larvicidalagents against Cx. quinquifasciatus was 

investigated by Karmegam et al. (1997). 

Fruit extracts of Melia azadirachta Linn. exhibit a variety of effects in insects such as antifeedant, growth 

retardation, reduced fecundity, moulting disorders, morphogenetic defects and changes in behaviour (Schmidt 

et al., 1998; Gajmer et al., 2002; Banchio et al., 2003; Wandscheer et al., 2004). Moawed (1998) compared the 

combined action of some plant extracts against Cx. pipiens larvae and their physiological impact.  

Nicharat et al. (1999) analysed the larvicidal effects of cashew nut (Anacardium occidentale L.) shell extracts on 

mosquito larvae. Palakulk et al. (1999) studied the larvicidal activity of Thai Ka-lum-pak sa-lad dai Euphorbia 

antiquorum Linn. against Aedes, Culex, Anopheles and Mansonia larvae in laboratory conditions. Larvicidal, 

adulticidal and repellent effects of Kaempferia galanga Linn (Family:Zingiberaceae) was found out by Choochote 

et al. (1999). Olagbemiro et al. (1999) investigated the production of (5R, 6S)-6-acetoxy-5- hexadecanolide, the 

mosquito oviposition pheromone, from the seed oil of the summer Cyprus plant, Kochia scorparia L. Roth 

(Chenopodiaceae). Murugan and Jeyabalan (1999) observed that Lecus aspera (Wild) Link, Ocimum sanctum 



Linn, A. indica, Allium sativum L. and Curcuma longa Linnaeus had a strong larvicidal, antiemergence, adult 

repellency and antireproductive activity against An. stephensi.  

Mosquito larvicidal activity of pipermonaline, a piperidine alkaloid derived from long pepper, Piper longum L. 

was described by Lee (2000). Evaluation of some Moroccan medicinal plant extracts for larvicidal activity was 

reported by Markouk et al. (2000). Ee et al. (2000) analysed potential larvicides from Malaysian plants. 

Insecticidal activity of some South American medicinal plants against Aedes larvae was evaluated by Ciccia et al. 

(2000). 

Comparative sensitivity of larval mosquito to vegetable polyphenols versus conventional insecticides was 

described by Rey et al. (2001). Effects of plant extract on fecundity and fertility of mosquitoes has been reported 

by Muthukrishnan and Pushpalatha (2001). The use of commercial saponin extracted from Quillaja saponaria 

Molina bark as a natural larvicidal agent against Ae. aegypti and Cx. pipiens was reported by Pelah et al. (2002). 

Yang et al. (2002) implied that a piperidine amide extracted from Piper longum L. fruit shows activity against Ae. 

aegypti mosquito larvae. The larvicidal activity of leguminous seeds and grains against Ae. aegypti and Culex 

pipiens pallens (Coquillett) was confirmed by Jang et al. (2002). Goniothalamin, extracted from Bryonopsis 

laciniosa L. was found to be a potent mosquito larvicide by Kabir et al. (2003). The larvicidal activity of essential 

oils from 

Brazilian plants against Ae. aegypti was tested by Cavalcanti et al. (2004). The ovicidal activity of Moschosma 

polystachyum Linn. (Lamiaceae) leaf extract against Cx. quinquefasciatus was tested by Rajkumar and Jebanesan 

(2004). Chapagain and Wiesman (2005a and 2005b) elucidated the larvicidal activity of the fruit mesocarp 

extract of Balanites aegyptiaca (L.) Delile and its saponin fractions against Ae. aegypti. 

Larvicidal activity of Tagetes patula L. essential oil against three mosquito species was reported by Dharmagadda 

et al. (2005). Nathan et al. (2006a) reported the efficacy of Melia azedirach L. extract on the malarial vector An. 

stephensi. Chaithong et al. (2006) investigated the larvicidal effect of pepper  plants on Ae. Aegypti. From the 

seed extract of Sterculia guttata Roxb an effective mosquito larvicide was isolated by Katade et al. (2006). 

Promsiri et al. (2006) investigated the effects of the extracts of hundred and twelve medicinal plant species of 

which eight out of fourteen plant species showed 100 percent mosquito larvae mortality and the LC50 values 

were less than 100 µg/mL. 

Evaluation of larvicidal activity of the leaf extract of a weed plant, Agerantina adenophora (Spreng.) King and H. 

Rob against two important species of mosquitoes, Ae. aegypti and Cx. quinquifasciatus, was reported by Mohan 

and Ramaswamy (2007). 

Tiwary et al. (2007) analysed the chemical composition and larvicidal activities of the essential oil of 

Zanthoxylum armatum DC (Rutaceae) against Ae. aegypti, Cx. quinquefasciatus and An. stephensi. Among the 

three mosquito species tested Cx. quinquefasciatus was the most sensitive followed by Ae. Aegypti and An. 

stephensi with LC50 values of 49 ppm, 54 ppm and 58 ppm.  Larvicidal activities of some Brazilian medicinal 

plants against Ae. Aegypti was assessed by Omena et al. (2007). 

Kaushik and Saini (2008) highlighted the larvicidal activity of the leaf extract of Millingtonia hortensis L.f. 

(Begnoniaceae) against An. stephensi, Cx. quinquefasciatus and Ae. aegypti. Kempraj and Bhat (2008) 

investigated the ovicidal and larvicidal activities of the essential oils extracted from Cyperus giganteus Vahl and 

Cyperus rotundus Linn. against Aedes albopictus (Skuse). Larvicidal effect of Lantana camara Linn. against Ae. 



aegypti and Cx. quinquefasciatus was reported by Kumar and Maneemegalai (2008). Larvicidal activity of Leucus 

aspera (Wild.) against the larvae of Cx. quinquefascistus and Ae. aegypti was recorded by Maheswaran et al. 

(2008). Rahuman et al. (2008) identified the mosquito larvicidal activity of oleic and linoleic acids isolated from 

Citrullus colocynthis (Linn). Larvicidal activity of neem and karanja oil cakes against mosquito vectors, Cx. 

quinquefasciatus, Ae. aegypti and An. stephensi was observed by Shanmugasundaram et al. (2008). Anees 

(2008) found out the larvicidal activity of Ocimum sanctum Linn. (Labiatae) against Ae. aegypti and Cx. 

Quinquefasciatus 

Vincent et al. (2009) assessed that methanol extract of Citrus limon (L.) Burm. F. elicited hundred percent 

ovicidal activity at 3 % concentration against Ae. aegypti eggs. Sulaiman et al. (2009) evaluated the efficacy of 

bifenthrin and hexane extract of Acorus calamus Linn. against the fourth instar of Ae. aegypti L. with LC50 and 

LC90 values of 0.4418 and 11.3935 ppm and Ae. albopictus (Skuse) with a higher LC50 and LC90 values of 

21.2555 ppm and 36.1061 ppm, respectively. There was a significant difference on the effect of A. calamus 

extract on both the species of Aedes larvae (P< 0.05). 

Row and Ho (2009) investigated the antimicrobial activity, mosquito larvicidal activity, and antioxidant property 

and tyrosinase inhibition of Piper betle L. Larvicidal activity of a neem tree extract (Azadirachtin) against 

mosquito larvae in the Republic of Algeria was observed by Alouani et al. (2009) Larvicidal and emergence 

inhibitory activities of NeemAzal T/S 1.2 percent EC against vectors of malaria, filariasis and dengue were studied 

by Gunasekaran et al. (2009). Ramos et al. (2009) observed the potential of laticifer fluids in inhibiting Ae. 

aegypti larval development. 

Larvicidal efficacy of seed oils of Pterocorpus santalinoides DC and tropical Manihot species against Ae. aegypti 

and effects on aquatic fauna was observed by Adeleke et al. (2009). Egg hatchability and larvicidal activity of 

Swertia chirata Buch.-Hams.ex.Wall. against Ae. aegypti L. and Cx. quinquefasciatus was investigated by Balaraju 

et al. (2009). Evaluation of larvicidal effects of essential oils of some local plants against Anopheles arabiensis 

Patton and Ae.aegypti Linnaeus (Diptera:Culicidae) in Ethiopia was observed by Massebo et al. (2009). 

Borah et al. (2010) investigated the hexane, acetone and methanol extracts of mature fruits and leaves from 

Toddalia asiatica (Linn). Lam to establish its bio-control potentiality under laboratory condition against fourth 

instar of dengue vector, Ae.aegypti. Hexane extract of fruits of T. asiatica showed highest larvicidal activity 

against both mosquito vectors. LC50 value of hexane, acetone and methanol extracts of fruits against Ae. 

aegypti were 37.23, 50.69 and 125.55 ppm. .Chemical composition and larvicidal activity against Ae. aegypti 

larvae of essential oils from four Guarea species was analysed by Magalhaes et al. (2010). Screening of the 

weed plant species Croton bonplandianum Baill. for larvicidal activity of Ae. aegypti was done by Jeeshna et al. 

(2010). 

MANAGEMENT STRATEGIES 

 

Studies on the effect of botanical derivatives on mosquito vectors of disease indicated that biopesticides are 

good alternatives for synthetic chemical pesticides. Different methods have been designed in the 

management of mosquitoes. 

Bowers et al. (1995) identified the activity of Turkish medicinalplants against mosquitoes Ae. aegypti and An. 

gambiae. Isolation of the insecticidal components of Tagetes minuta L. (Compositae) against mosquito larvae 



and adults was reported by Perich et al. (1995). Insecticidal fatty acids and triglycerides from Dirca palustris L. 

was assessed by Ranaweera (1996). Evaluation of some wild herb extracts for the control of mosquitoes was 

carried out by El Hag et al. (1996). 

The potential of botanical essential oils for insect pest control was reported by Roger (1997). Rohani et al. (1997) 

evaluated the adulticidal properties of some Malaysian plants on vector mosquitoes. Chemical methods for the 

control of vectors and pests of public importance were evaluated by Chavasse and Yap (1997). Thorsell et al. 

(1998) suggested the efficacy of plant extracts and oils as mosquito repellents). Ramsewak et al. (1999) reported 

that three biologically active compounds from Murraya koenigii L. Sprengel possess mosquitocidal and 

antimicrobial properties, exhibiting topoisomerase 1 and 11 inhibition activities. Palsson and Jenson (1999) 

studied the plant products that are used as mosquito repellents in GuineaBissau. 

Bindra et al. (2000) reported the use of essential oils containing preparation for human protection against 

mosquitoes. Bioactivity of some medicinal plants against chosen insect pests/vectors has been highlighted by 

Tare (2000). Effect of Feronia limonia L. on mosquito larvae was assessed by Rahuman et al. (2000). Repellent 

activity of constituents identified in Foeniculum vulgare Mill. fruit against Ae. aegypti was described by Ahn et 

al. (2002). Comparative efficacy of insect repellents against mosquito bites was observed by Fradin and Day 

(2002). 

Bioactivity of selected plant essential oils against the yellow fever mosquito Ae. aegypti larvae was studied by 

Cheng et al. (2003). Choochote et al. (2004) found out the potential of crude seed extract of celery, Apium 

graveolens L., against the mosquito Ae. aegypti. The adulticidal potency with LD50 and LD95 values of 6.6 and 

66.4 mg/cm2 and repellency against Ae.aegypti females with ED50 and ED95 values of 2.03 and 28.12 mg/cm2 

respectively. 

Rongsriyam et al. (2006) carried out a preliminary study to verify the efficacy of tablets prepared from the crude 

extract of Rhinacanthus nasutus L. (local Thai plant) against Ae. aegypti  larvae. Efficacy of natural product from 

Clerodendron inerme L. against dengue vector Ae. aegypti was reported by Patil et al. (2006). Efficacy of 

botanical extracts from Callitris glaucophylla (Joys Thomps. and L. A. S. Johnson) against Ae. aegypti  (Skuse) 

mosquitoes was observed by Shaalan et al. (2006).  

The repellent activity of Piper aduncum Linn (Piperaceae) essential oil against Ae. aegypti using human 

volunteers was analysed by Misni et al. (2008). Hardin and Jackson (2009) described the applications of natural 

products in the control of mosquito-transmitted diseases. Insecticidal activities of leaf and twig essential oils 

from Clausena excavata Burm.f. against Ae. aegypti and Ae. albopictus larvae were documented by Cheng et 

al. (2009). The LC50 values of leaf and twig essential oils against fourth instar larvae of Ae.aegypti and 

Ae.albopictus were 37.1-40 µg mL-1 and 41.1-41.2 µg mL-1 . 

 

 

 

 

 



METHODS AND METHODOLOGY  

COLLECTION  AND PREPARATION OF EXTRACT OF PLANT MATERIALS 

 

The fruit of Citrullus lanatus was collected during the month of January 2020. The fruit was washed thoroughly 

and dried in shade. The shade fruit was cut open to take the mesocarp part of the fruit and used for further 

studies. Extraction of mesocarp of Citrullus lanatus was carried out by washing the mesocarp and allowed to 

dry at room temperature. The mesocarp was cut into small pieces for easier grinding. Then a few pieces were 

subjected to grinding in the grinder. After grinding collect the extract in a petridish. Repeat this with remaining 

pieces for more extract. After that filter the extract if any solid materials are found. 

The fruit of Mangifera indica was collected during the month of January 2020. The fruit was washed 

thoroughly and dried in shade. The shaded fruit was cut open to take the mesocarp part of the fruit and used 

for further studies. Extraction of mesocarp of Mangifera indica was carried out by washing the mesocarp and 

allowed to dry at room temperature. The mesocarp was cut into small pieces for easier grinding. Then a few 

pieces were subjected to grinding in the grinder. After grinding collect the extract in a petridish. Repeat this 

with remaining pieces for more extract. After that filter the extract if any solid materials are found. 

The fruit of Carica papaya was collected during the month of January 2020. The fruit was washed thoroughly 

and dried in shade. The shade fruit was cut open to take the mesocarp part of the fruit and used for further 

studies. Extraction of mesocarp of Carica papaya was carried out by washing the mesocarp and allowed to dry 

at room temperature. The mesocarp was cut into small pieces for easier grinding. Then a few pieces were 

subjected to grinding in the grinder. After grinding collect the extract in a petridish. Repeat this with remaining 

pieces for more extract. After that filter the extract if any solid materials are found. 

COLLECTION OF MOSQUITO LARVAE 

 

The water in a tyre was kept in a shaded area for the mosquito to come and lay eggs. Check the water content 

if there any larval movement can seen after two days under shaded region. Make sure that no overflow of 

water take place due to rain or any water falls to avoid escape of larvae through water. After two days larvae 

can be collected from the water container. And collect it into a bottle. And used for further analysis of 

larvicidal activity of various fruit extracts. Larvae of Aedes aegyptii was  collected from my region. And further 

experiment was based on the larvae of Aedes aegyptii. 

 

LARVICIDAL BIOASSAY 

 

The larvae collected was tested for the larvicidal activity of three plant fruit extracts of Mangifera indica, 

Carica papaya, Citrullus lanatus and the combinations of Mangifera indica and Carica papaya; Mangifera 

indica and Citrullus lanatus; Carica papaya and Citrullus lanatus. The larvicidal bioassay followed by World 

Health Organization (WHO) standard protocol with slight modifications. Aqueous extact of each sample at 

various concentrations in different petridishes to test separately. 0.5g,1g,1.5g,2g,2.5g of extracts were taken 



in different petridishes. And distilled water at 1ml quality added and 5 larvae are added to all petridishes each 

applied for the bioassay experiment. All the experiments were conducted in triplicate and control were 

performed at parallel condition in each series of experiments. No food was provided for the larvae. Larvae was 

considered dead if they were unrousable within a period of time. Larval mortality was recorded at 48h 

exposure by Carica papaya and slighter larvicidal activity was shown by Citrullus lanatus. Mangifera indica 

shows no larvicidal activity. 

STATISTICAL ANALYSIS 

 

Statistical analysis of the experimental data was prepared. 

Table.1 
 

LARVAE SAMPLE CONCENTRATION(G) MORTALITY(%) 

24h 48h 72h 

Aedes 
aegypti 

Citrullus 
lanatus 

0.5 0 0 20 

  1 0 0 20 

  1.5 0 20 40 

  2 0 20 40 

  2.5 0 20 40 

 Carica 
papaya 

0.5 20 20 40 

  1 40 40 60 

  1.5 40 40 60 

  2 80 80 100 

  2.5 80 80 100 

 Mangifera 
indica 

0.5 0 0 0 

  1 0 0 0 

  1.5 0 0 0 

  2 0 0 0 

  2.5 0 20 20 

 



 

RESULT AND OBSERVATIONS 

Larvicidal activity of Mangifera indica against larvae of Aedes aegypti at different concentrations. 

Table2. 

Conc. Of Mangifera 
indica 

No .of larvae introduced No. of larvae died 

0.5 5 0 

1 5 0 
1.5 5 0 

2 5 0 

2.5 5 1 

 

Larvicidal activity of Carica papaya against larvae of Aedes aegypti at different cocentratios. 

Table3. 

Conc. Of Carica 
papaya(g) 

No. of  larvae introduced No. of larvae died 

0.5 5 2 

1 5 3 
1.5 5 3 

2 5 5 

2.5 5 5 

 

Larvicidal activity of Citrullus lanatus against larvae of Aedes aegypti at different cocentrations. 

Table4. 

Conc. Of Citrullus 
lanatus(g) 

No. of larvae introduced No. of larvae died 

0.5 5 1 

1 5 1 

1.5 5 2 

2 5 2 
2.5 5 2 

 

      

Larvicidal activity of combinations of Carica papaya and Mangifera indica against larvae of Aedes aegypti at 

different concentrations. 



Table5. 

Conc. Of Carica papaya+ 
Mangifera indica(g) 

No. of larvae introduced No. of larvae died 

0.5 5 2 

1 5 3 

1.5 5 3 

2 5 5 

2.5 5 5 

 

Larvicidal activity of combinations of Carica papaya and Citrullus lanatus against larvae of Aedes aegypti at 

different concentrations. 

Table6. 

Conc. Of  Carica papaya+ 
Citrullus lanatus(g) 

No. of larvae introduced No. of larvae died 

0.5 5 5 

1 5 5 
1.5 5 5 

2 5 5 

2.5 5 5 

 

Larvicidal activity of combinations of Citrullus lanatus and Mangifera indica against larvae of Aedes aegypti 

at different concentrations. 

Table7. 

Conc. Of Citrullus 
lanatus + Mangifera 
indica 

No. of larvae introduced No. of larvae died 

0.5 5 0 

1 5 0 
1.5 5 1 

2 5 1 

2.5 5 2 

 

 

Larvicidal activity is shown greatly by extract of Carica papaya and slightly by Citrullus lanatus and Mangifera 

indica does not show any larvicidal activity comparably.  In combination treatment, combinations of Carica 

papaya and Citrullus lanatus shows maximum larvicidal activity in the experiment (analysis). Combination of 

Carica papaya and Mangifera indica also shows considerable larvicidal activity while the combination of 

Mangifera indica and Citrullus lanatus shows less  or no larvicidal activity  but it is slightly more than when 

treated with Mangifera indica alone. 

 



DISCUSSION 

 Mosquitoes not only cause nuisance by their bites but also transmit a number of diseases than any other 

group of arthropods and affect more than 700 million people worldwide annually, including arboviruses 

responsible for yellow fever, dengue hemorrhagic fever, epidemic polyarthritis, several forms of encephalitis 

and bancroftianfilariasis (Kazembe and makusha, 2012) [6] and pathogens which continue to have devastating 

effect on human beings (Maheswaran et al., 2008) [5]. Dengue Fever (DF) is transmitted by Aedes 

aegypti while, Ae. albopictus is considered as maintance vector in Southeast Asia (CDC 2001).  

Among the approximately 4000 known mosquito species less than 10% are regarded as efficient vectors of 

pathogenic agents of infectious diseases having high impact,both direct and indirect, on human welfare and 

health. Mosquito transmitted diseases remain a major cause of the loss of human life worldwide with more 

than 700 million peoples suffering from these diseases annually (Taubes 1997). Mosquito-borne diseases have 

an economic impact, including loss in commercial and labor outputs, particularly in countries with tropical and 

subtropical climates; however no part of the world is free from vector-borne diseases(Fradin and Day 2002).  

Personal protection from mosquito bites is currently the most important way to prevent transmission of these 

disease (Fradin, 1998) [15]. To prevent proliferation of this mosquito borne diseases and to improve quality of 

environment and public health, mosquito control is essential. Rational control of mosquitoes lies in personal 

protection and community education as the most economical method in eradicating breeding sites and 

application of eco-friendly larvicides for the control of mosquito larvae (Certin et al. 2004). Synthetic 

insecticides are no doubt having quick actions but due to their adverse effects to the environment received 

wide public concern (St leger et al. 1996), like insecticide resistance (Severini et al. 1993), environmental 

pollution, toxic hazards to human and other non-target organisms (Forget 1989). To mitigate these problems, 

a major emphasis has recently been explored which includes the use of natural plant based products as 

larvicides which can provide an alternate to synthetic chemical insecticides (Junwei et al. 2006)  

The larvicidal activity of selected parts of various plants shows mortality of Aedes aegypti. Bowers et al. (1995) 

carried out tests on organo soluble extracts from 55 Turkish medicinal plants and tested them under 

standardized conditions for biological activity against third instar larvae of mosquitoes, Ae. aegypti and An. 

Gambiae. Park et al. (2002) found the larvicidal activity of fruits of Piper nigrum against third instar larvae of  

Ae. aegypti. Bansal et al. (2011) found that larvicidal potential of the extracts from different parts viz. green 

and red fruits, seeds, fruits without seeds, leaves and roots of Withania somnifera in different solvents were 

evaluated against third and fourth instar larvae of  Ae. aegypti.  

The present study revealed the effectiveness of different plant extracts in larvicidal activity of Aedes aegypti.  

In the present study, the larvicidal activity of Carica papaya, Mangifera indica, Citrullus lanatus against the 

larvae of Aedes aegypti was tested. In the individual test, fruit extract of Carica papaya shows highest larvicidal 

activity in 72 hours. In 24 hour, it shows less activity and in low concentration. Thus it can reveal that the 

larvicidal activity exceeds as the concentration and time exposure increases. It is followed by the fruit extract 

of Citrullus lanatus, it shows no effect in first 24 hour. In 72 hour, it shows less activity. Thus larvicidal activity 

of Citrullus lanatus is less as combared to effect of Carica papaya. The extract of Mangifera indica shows the 

least larvicidal activity when combared to other two extracts. It shows no effect in low concentration. But it 

shows no or less larvicidal effect in 2.5g concentration even in 72 hour exposure.  



Also studied the larvicidal effect when in used in combination. The combinations of Carica papaya and 

Citrullus  lanatus; Carica papaya and Mangifera indica; and Citrullus lanatus and Mangifera indica were used 

to check the larvicidal activity. The activity was highest in combinations of Carica papaya and Citrullus lanatus. 

It shows maximum effect in 72 hour exposure to Aedes. It is followed by Carica papaya alone within 72 hours. 

The combination of Citrullus lanatus and Mangifera indica; and combination of Carica papaya and Mangifera 

indica shows resistant to the larvicidal activity due to the presence of extract of Mangifera indica. Whereas 

other extracts of Citrullus lanatus and combinations of Citrullus lanatus and Mangifera indica; and 

combination of Carica papaya and Mangifera indica shows slight larvicidal activity within 78hours. Percent 

mortality was found to increase upon exposure to higher concentrations.  

In the present study Carica papaya showed maximum larvicidal activity compared with other extracts in the 

study. Carica papaya shows synergetic effect when combined with other extracts of Mangifera indica and 

Citrullus lanatus. Whereas Mangifera indica shows less or no larvicidal activity alone and also when combined 

with other extracts. 

Our data suggest that  the Carica papaya fruit extract have the potential to be used as an ecofriendly approach 

for the control of Aedes aegypti. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 



 
CONCLUSION  

 Our findings showed that fruit extracts of  Carica papaya can be developed as ecofriendly larvicide. Synthetic 

chemicals which are widely used to control mosquitos could be obtained easily at a very low cost, but they 

cause serious health hazards to humans and other aquatic organisms when it reaches water bodies.  Use of 

plants for larvae control offers a safer alternative. The combination of the extract of Carica papaya and Citrulus 

lanatus also has a significant larvicidal activity. By using these extracts as an alternative, we can surely save 

money, health effects and we can have safer products for the control of mosquito larvae. Also our results 

open the possibility for further investigations of the efficacy of larvicidal properties of natural product 

extracts. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



BIBLIOGRAPHY 

• Adeleke  M, Saheed Popoola, Agbaje W. B., Adewalw B.,2009.  Larvicidal efficacy of seed oils of 

Pterocarpus santalinoides and Tropical Manihot species against Aedes agypti and effects on aquatic 

fauna. Tanzania journal of Health Research, 11(4):250-2. 

• Ahmed S, H. T. Streu, L. M. Vasvary,1983. The Japanese beetle: a major pest of turfgrass. American Lawn 

Applicator, 4-10, 31. 

• Ahn Y J, Jang Y. S., Kim M. K, Hoi-Seone Lee, 2002. Larvicidal activity of Brazilian plant against Aedes 

aegypti and Culex pipiens (Diptera: Culicidae). Journal of Applied  Biological Chemistry, 45(3):131-134. 

• Alouani, A., N. Rehimi and N. Soltani, 2009. Larvicidal activity of a neem tree extract (Azadirachtin) against 

mosquito larvae in the republic of Algeria. Jordan J. Biol. Sci., 2: 15-22. 

• Ameen M, Reza Shahjahan, Khan H R, Chowdhury A K A, 1983.  Toxicity of rotinone extracted from 

indigenous Derris roots on mosquito larvae. Journal of Bangladesh Academy of Sciences,7:39-47. 

• Anees A M.2008.   Larvicidal activity of Ocimum sanctum Linn. (Labiatae) against Aedes aegypti (L) and 

Culex quinquefasciatus(Say). Paracitol Res, 101:1451-3. 

• Anyaele O. O.,  and Amusan A. A. S,2003. Toxicity of hexanoic extracts of Dennettia tripetala (G. Baxer) on 

larvae of Aedes aegypti. African J. Biomed. Res.,6:49-53. 

• Arnason , J. T. ,  T. Swain,  C. K. Wat, E. A. Graham, S .Partington, J. Lam, and  G . H. N. Towers. 1981. 

Mosquito larvicides from polyacetylenes occurring naturally in Asteracea. Biochem. Syst. Ecol. 9:63-68. 

• Azmi, M . A. , Naqvi, S. N. , Ahmad, I., Tabassum, R and Anbreen, B (1998). Toxicity of neem leaves extracts 

compared with Malathion (57E. C) against late 3rd instar larvae of Culex papiens by WHO methods. 

Tropical Journal of Zoology 22: 213-218. 

• Balaraju, K., R. Maheswaran, P. Agastian and S. Ignacimuthu, 2009. Egg hatchability and larvicidal activity 

of Swertia chirata Buch.- Hams. ex Wall. against Aedes aegypti L. and Culex quinquefasciatus  (say). Indian 

J. Sci. Technol., 2: 46-49. 

• Banerjee G, Car S, Liu T, Wiliams D L, Meza S L, Walton J D, Hodge D B. Scale-up and integration of alkaline 

hydrogen peroxide pretreatment, enzymatic hydrolysis, and ethanolic fermentation.  Biotechnol Bioeng 

109(4): 922-31. 

• Banchio E, Valladares G ., Defago M, Palacios S, Carpinella C,, 2003. Effects of Melia azedarach 

(Meliacaea) fruit extracts on the leafminer Liriomyza huidobrensis (Diptera: Agromyzidae): assessment in 

laboratory and field experiments. Ann. Appl. Boil. 143, 187-193. 

• Batra, C.P., Mittal, P.K., Adak, T. and Sharma, V.P,1998. . Efficacy of neem-water emulsion against 

mosquito immatures. Indian J Malariol 35: 15. 

 

• Bindra R. L., Singh A. K., Rashmi G, et al, 2000. Use of essential oils containing preparation for human 

protection against mosquito. Journal of medicine and aromatic plant science, 22:707-709. 

 

• Bockarie MJ, Hii JL, Alexander ND, Bockarie F, Dagoro H, Kazura JW, Alpers MP. Mass treatment with 

ivermectin for filariasis control in Papua New Guinea: impact on mosquito survival. Med Vet 

Entomol. 1999;13:120–3. [PubMed] 

 



• Borah, R., Kalita, M.C., Kar, A. and Talukdar, A.K. (2010). Larvicidal efficacy of Toddalia asiatica Linn. Lam 

againts two mosquito vectors Aedes aegypti and Culex quinquefasciatus. Afr. J. Biotechnol., 9(16):2527-

2530. 

 

• Bowers W. S., Bilge Sener, Philip H Evans, Funda Bingol,1995. Activity of Turkish medicinal plants against 

mosquitoes Aedes aegypti and Anopheles gambiae. Internatio. Journ. Trop. Insect scie. 16(3):339-341. 

 

• Campbell F L, Sullivan W W, and Smith L N,1933. The relative toxicity of nicotine, anabasine, methyl 

anabasine and lumpinine for culicine mosquito larvae. Journal of Economic Entomology,26:505-509. 

 

• Cavalcanti E S B, de Morais S M, Ashley A L M, William PSE.2004. Larvicidal activity of essential oils from 

Brazilian plants against Aedes aegypti L Memo rias du instituto Oswaldo Cruz 99;541-544. 

• Chaithong U, Choochote W, Kamsuk K, Jitpakdi A, Tippawangkosol P, Chaiyasit D et al,2006. Larvicidal 

effect of pepper plants on Aedes aegypti (L.) (Diptera: Culicidae). J Vector Ecol; 31:138-143. 

 

• Chavan, S. R. and S. T. Nikam. 1983. Studies on the larvicidal properties of Nerium indicum (Apocynaceae) 

leaves, Bull. Haffkine Inst. 11:68-70. 

• Chavasse D.C. and H.H. Yap (eds.) 1997. Chemical methods for the control of vector and pests of public 

health importance. WHO/CTD/WHOPES/97.2. WHO, Geneva, Switzerland. 

• Cheng SS, Chang HT, Chang ST, Tsai KH, Chen WJ 2003. Bioactivity of selected plant essential oils against 

the yellow fever mosquito Aedes aegypti larvae. Biores Technol 89: 99-102. 

• Cheng, S. S., Huang C. G., Chen Y. J.,Chang S. T, 2009.. Chemical composition and larvicidal activities of leaf 

essential oils from two Eucalyptus species. Bioresour. Technol. 100:452-456. 

• Chockalingam S, Thenmozhi . S, and Sundari  M. S. N, 1990. Larvicidal activity of different products against 

mosquito larvae. J. of environmental biology, 11:101-104. 

• Choochote . w., D. Kanjanapothi, T. Taesotikul, A. Jitpakdi, U. Chaithong, B. Pitasawat, 1999. Larvicidal, 

adulticidal and repellent effects of Kaempferia galangal Southeast Asian J. Trop. Med. Public Health, 30, 

pp. 470-476. 

• Choochote W, Tuetun B, Kanjanapothi D, Rattanachanpichai E, Chaithong U, Chaiwong P et al. 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. 

• Ciccia, G., Coussio, J. & Mongelli, E. ,2000. Insecticidal activity against Aedes aegypti larvae of some 

medicinal South American plants. Journal of Ethnopharmacology 72: 185-189. 

• Consoli, R . A . G .B., N . M. Mendes, J .P . Pereira, B . S. Santos and M . A . Lamounier. 1989. Influence of 

several plant extracts on oviposition behavior of Aedes fluviatilis (Lutz) (Diptera:  Culicidae) in the 

laboratory. Mem. Inst. Oswaldo Cruz 84:47-51. 

• David, P. A., B. H. Hall,  and  A. A. Toole,2000. “Is public R & D a complement or substitute for private R & 

D ? A review of the econometric evidence”, Reserh policy 29, pp.472-495. 

• Dhar, R., Dawar, H., Garg, S.S., Basir, F. and Talwar, G.P,1996. Effect of volatiles from neem and other 

natural products on gonotrophic cycle and oviposition of Anopheles stephensi and An. culicifacies. J Med 

Entomol 33: 257. 



• Dharmagadda VSS, Naik SN, Mittal PK, Vasudevan P. ,2005. Larvicidal activity of Tagetes patula essential 

oil against three mosquito species. Bioresour Technol. 96: 1235–1240. [PubMed] 

• Ee, G.C.L. & Lee, H.L. ,1997. Larvicidal activity of some Sarawak plants. Tropical Biomedicine14: 71-74. 

• El Hag E A, Abdi-Ei R, El-Nadi A H, Zaitoon AA, 1990. Toxic and growth retarding effects of three plant 

extracts on Culex pipiens larvae ( Diptera: Culicidae). Pytotherapy research , 13: 383-392. 

• El Hag E A, Harraz F M, Zaitoon AA & Salama A K ,1996. Evaluation of some wild herb extracts for control 

of mosquitoes, (Diptera:Culicidae). Journal of King Saud University Agricultural Science,8:135-145. 

• El Hag E A, Nadi A H, Zaitoon A A,1999. Toxic and growth retarding effects of three plant extracts on Culex 

pipiens larvae (Diptera: Culicidae). Phytother. Res.13:388-392. 

•  Emeruwa A C,1982. Antibacterial substance from Carica papaya fruit extract. J. Nat.Prod., 45, 2, 123-127. 

• Fradin MS,1998. Mosquitoes and mosquito repellents: A clinican’s guide; 128(11):931-940. 

• Fradin MS, Day JF,2002. Comparative efficacy of insect repellents against mosquito bite. New England 

Journal of Medicine.;347(1):13–18. [PubMed] 

• Gajmer T, Singh R, Saini R K , Kalidhar  S B,2002. Effect of methanolic extract of neem (Azadirachta indica  

A Juss) and bakain ( Melia azedarach L.) seeds on oviposition and egg hatching of Earias vitella (Fab.)  

(Lepidoptera:Noctuidae) J. Appl. Entomol. 126:238-243. 

• Gunasekaran K., Vijayakumar T., Kalyanasundaram M,2009. Larvicidal and emergence inhibitory activities 

of NeemAzal T/S 1.2 per cent EC against vectors of malaria, filariasis and dengue. Indian J. Med. 

Res.;130:138–145. [PubMed] 

• Halder K M , Ghosh P, Chandra A, 2011. Evaluation of target specific larvicidal activity of the leaf extract of 

Typhonium rilobatum against Culex quinquefasciatus Say. Asian Pac of Tropl Biomed; 1(2): S199-S203.  

• J. Muthukrishnan, E. Puspalatha, 2001. Effects of plant extracts on fecundity and fertility of mosquitoes. J. 

Appl. Entomol., 125, pp. 31-35. 

• Jackson , F. L. C. Behkeit, S. S., Etr.S. M ., and Guah N . K .1990.  Larvicidl effect of grain sorghum (sorghum 

bicolor) seeding extracts upon Culex pipiens larvae. J Amer . Mosq. Contr. Assoc. 6:500-503. 

• Jayaprakasha, G.K., Singh, R.P., Pereira, J. and Sakariah, K.K,1997.  Limonoids from Citrus reticulata and 

their moult inhibiting activity in mosquito Culex quinquefasciatus larvae. Phytochemistry 44: 843-846. 

• Jeeshna M  V, S. Paulsamy, T. Mallikadevi,2010. Screening of the weed plant species, Croton 

bonplandianum Baill for larvicidal activity of Aedes aegypti. Journ . Pesticide . 3(1):192-194. 

• Juan, A. Sans, M. Riba, 2000. Antifeedant activity of fruit and seed extracts of Melia 

azedarach and Azadirachta indica on larvae of Sesamia nonagrioides. Phytoparasitica, 28, pp. 311-319. 

• Kalyanasundaram , M. and  C. J. Babu. 1982.  Biologically active plant extracts as mosquito larvicides. 

Indian J. Med. Res.76: 102-106. 

• Karmegam, N., Sakthivadivel M., Anuradha, V. and Daniel, T. 1997. Indigenous-plant extracts as larvicidal 

agents against Culex quinquefasciatus Say. Journal of Bioresource Technology, 59: 137-140. 

• Katade, S. R., Pawar, P. V., Tungikar, V. B., Tambe, A. S., Kalal, K. M., Wakharkar, R. D. and Deshpande, N. 

R. 2006. Larvicidal activity of bis (2-ethylhexyl) benzene-1,2-dicarboxylate from Sterculia guttata seeds 

against two mosquito species. Chem. Biodiver. 3(1):49–53. 

• Killeen GF, Fillinger U, Kiche I, Gouagna LC & Knols BG, 2002a. Eradication of Anopheles gambiae from 

Brazil: lessons for malaria control in Africa? Lancet Infectious Diseases 2, 618–627. 



• Kaushik R, Saini P. 2008. larvicidal activity of leaf extract of Millingtonia hortensis (Family: Bignoniacear) 

against Anopheles stephensi, Culex quinquefasciatus and Aedes aegypti. Journal of Vector Borne Diseases, 

45: 66-69.  

• Kempraj, vivek and Bhat sumangala 2008. Ovicidal and larvicidal activities of Cuperus giganteus Vahl and 

Cyperus rotundus Linn. Essential oils against Aedes albopictus. Natural product resources.7:416-419. 

• Kishore N, Mishra BB, Tiwari VK, Tripahi V,2011. A review on natural products with mosquitosidal 

potentials. In: Tiwari VK, ed., opportunity, Challenge and Scope of Natural Products in Medicinal 

Chemistry, Kerala, Research Signpost, 335-635 

• Kumar , A . and  G. P . Dutta. 1987. Indigenous plant oils as larvicidal agents against Anopheles stephensi 

mosquitoes. Curr. Sci. 18:959-960. 

• Kumar M. S., Maneemegalai S.,2008. Evaluation of larvicidal effect of Lantana camara Linn against 

mosquito species Aedes aegypti and Culex quinquefasciatus. Adv. Biol. Res. 2, 39–43. 

• J.A. Hardin, F.L.C. Jackson,2009. Applications of natural products in the control of mosquito-transmitted 

diseases African Journal of Biotechnology, 8, pp. 7373-7378. 

• Lee S .E., 2000.  Mosquito larvicidal activity of pipernonaline, a piperidine alkaloid derived from long 

pepper, Piper longum J. Am. Mosq. Control Assoc., 16, pp. 245-247. 

• Li – Ching Morgan Row, Jiau- Ching Ho, 2009. The antimicrobial activity , mosquito larvicidal activity, 

antioxidant property and Tyrosinase inhibition of Piper betle, 56:653-658. 

• Magalhaes .L, Lima .M., Marques M, Facanali. R., Pinto A, Tadei W,2010. Chemical composition and 

larvicidal activity against Aedes agyptilarvae of essential oils from four Guarea species. 

Molecul.15(8):5734-41. 

•  Maheswaran .R, S. Kingsley, S. Ignacimuthu, 2008. Larvicidal and repellent activity of Clerodendron 

phlomides against Culex quinquefasciatus Say (Diptera: Culicidae) Proc. Recent Trend Insect Pest 

Manage., pp. 240-243. 

• Marcard . M.,  C. P . W. Zebitz and H. Schumutterer.1986.  The effect of crude methanolic extracts of 

Ajuga spp. on post embryonic development of different mosquito species. J. Appl. Entomol. 101:146-154. 

• Markouk, M., Bekkouche, K., Larhsini, M., Bousaid, M., Lazrekand, H.B., Jana, M. 2000. Evaluation of some 

Moroccan medicinal plant extracts for larvicidal activity. J. Ethanopharmacol., 73: 293 297. 

• Marudufu , A . R. Lubega and F. Dorn. 1978. Isolation of (5E) –Ocimenone, a mosquito larvicide from 

Tagetes minuta. Lloydia 41:181-183. 

•  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. African Journal of Biotechnology 8:(17) 4183-4188 doi: 

10.5897/AJB2009.000-9405. 

• Mello, V J Gomes, M.T., Lemos, F.O. , Delfino, J. L. ,Andrade, S .P. , Lopes, M .T. , and Salas, C.E, 2008. The 

gastric ulcer protective and healing role of cysteine proteinases from Carica candamarcensis. 

Phytomedicine 15: 237-244. 

• Misni. N, S. Sulaiman, H. Othman, B. Omar, 2009. Repellency of essential oil of Piper 

aduncum against Aedes albopictus in the laboratory Journal of American Mosquito Control 

Association, 25 (4), pp. 442-447. 

• Moawed, H.A.M. (1998). Joint action of some plant extracts against the mosquito larvae of Culex pipiens 

and their physiological impact. M.S. thesis, Faculty of Science-Dmietta, Mansoura University, Egypt. 



• Mohan D R, Ramaswamy  M.2007.  Evaluation of larvicidal activity of the leaf extract of weed plant, 

Ageratina adenophora, against two important species of mosquitoes,Aedes aegypti and Culex  

quinquefasciatus. Afr J Biol 6:631-638. 

• Mohsen JH, Jawad ALM, Al-Chal-Abi BM, Al-Naib A ,1990.  Biological activity of Callistemon lanceolatus 

against Culex quinquefaciatus. Fitoterapia 61: 270–274. 

• Monzon, R.B., Alvior, J.P., Luczon, L.L., Morales, A.S. and Mutuc, F.E. 1994. Larvicidal potential of five 

Philippine plants against Aedes aegypti (Linnaeus) and Culex quinquefasciatus (Say). Southeast  

• Asian Journal of Tropical Medicine and Public Health, 25: 755-759. 

• Munoz V, Sauvain M, Bourdy G, Callapa J, Rojas I, Vargas L et al,2000. The search for natural bioactive 

compounds through a multidisciplinary approach in Bolivia part II. Antimalarial activity of some plants 

used by Mosetene Indians, J Ethopharmacol; 69:139-155. 

• Murugan, K. and Jeyabalan, D.,1999. Mosquitocidal effect of certain plant extracts on Anopheles 

stephensi, Curr. Science, 76(5): 631 – 633. 

• Mwangi , R .W.  and H. Rembold.1988.  Growth  inhibiting and larvicidal effects of Melia volkensii extract 

on Aedes aegypti larvae. Entomol . Exp. Appl.46: 103-108. 

• Mwangi R. W., and  T . K. Mukiama.1988. Evaluation of Melia volkensii extract fractions as mosquito 

larvicides. J. Am. Mosq. Control Assoc. 4:442-447.  

• Nagpal, B.N., Srivastava, A. and Sharma, V.P, 1995. Control of mosquito breeding using wood scrappings 

treated with neem oil. Indian J Malariol 32: 64. 

• Nathan, S.S., Chung, P.G. and Murugan, K. ,2006.  Combined effect of biopesticides on the digestive 

enzymatic profiles of Cnaphalocrocis medinalis (Guenée) (the rice leaf folder) (Insecta: Lepidoptera: 

Pyralidae). Ecotoxicol. Environ. Saf.,64: 82 – 89. 

• Nathan S.S, and Saehoon K. 2006. Effects of Melia azedarach L. extract on the teak defoliator Hyblaea 

puera Cramer (Lepidoptera: Hyblaeidae). Crop Prot.,25(3): 287-291. 

• Ndione RD, Faye O, Ndiaye M, Dieye A, Afoutou JM.,2007.  Toxic effects of neem products (Azadirachta 

indica A. Juss) on Aedes aegypti Linnaeus 1762 larvae. African J Biotech. 6 (24): 2846–2854. 

• Nicharat. S., Rongsriyam Y., Deesin. V. and Deesin. T.,1999.  Larvicide effects of cashew nut (Anacardium 

occidentale) shell extracts on mosquito larvae. Department of Medical Entomology, Faculty of Tropical 

Medicine, Mahidol University. 

• Olagbemiro , T O. Birkett,  M A Mordue (Luntz), A . J. & Pickett, J .A. 1999. Production of (5R-6S)-6 

acetoxy-5-hexadecanolide, the mosquito oviposition pheromone, from the seed oil of the summer cypress 

plant, kochia scoparia (Chenopodiaceae). J. Agric. Food chem.47:3411-3415. 

• Omena, M.C., Navarro, D.M.A.F., de Paula, J.E., Luna, J.S., de Lima, M.R.F. and Sant’Ana, A.E.G. 2007. 

Larvicidal activities against Aedes aegypti of some Brazilian medicinal plants. Bioresource Technology, 98: 

2549-2556. 

• Osmani, Z. and S. Sighamony, 1980. Effects of certain essential oils on mortality and metamorphosis 

of Aedes aegypti. Pesticides, 14: 15-16. 

• Palakul, K., Sucharit, S., Komalamisra, N. and Deesin, V.,1999.  Larvicidal activity of Thai Ka-lum-pak sa-lad 

dai Euphobia antiquarum Linn. against Aedes, Culex, Anopheles and Mansonia larvae in laboratory . 

Research Abstract, Department of Medical Entomology, Faculty of Tropical Medicine, Mahidol University, 

Bangkok. pp. 384. 



• Palsson K, Jaenson TG, 1999.  Plant products used as mosquito repellents in Guinea Bissau, West 

Africa. Acta Trop 72: 39-52. [Crossref] 

•  Patil, P. B., Holihosur, S. N. and Kallapur, V. L. 2006. Efficacy of natural product, Clerodendrum inerme 

against mosquito vector Aedes aegypti. Current Science, 90(8): 1064- 1066. 

• Pelah D., Abramovich Z., Markus A. and Wiesman Z.,2002. The use of commercial saponin from Quillaja 

saponaria bark as a natural larvicidal agent against Aedes aegypti and Culex pipiens. J. Ethnopharmacol. 

2002; 81: 407-9. 

• Perich M J, Wells C, Bertsch W, Tredway K E, 1994. Toxicity of extracts from three Tagetes against adults 

and larvae of yellow fever mosquito and Anopheles stephensi (Diptera: Culicidae). J Med Entomol.; 31(6): 

833-837. 

• Perich M J, Wells C, Bertsch W, Tredway K E,1995. Isolation of the insecticidal components of Tagetes 

minuta(Compositae) against mosquito larvae and adults. J Am. Mosq. Control Assoc. 11:307-310. 

• Promsiri S., Naksathit A., Kruatrachue M., Thavara U, 2006. Evaluations of larvicidal activity of medicinal 

plant extracts to Aedesaegypti (Diptera: Culcidae) and other effects on a non target fish. Insect 

Science.;13(3):179–188. 

• Qureshi, S. A., S. Mohiuddin, B. Fatima and Y. Badar. 1986. Laboratory studies on some plant extracts as 

mosquito larvicides. Pakistan J. Sci. Ind. Res. 29:361-365. 

• Rahuman A . A., Gopalakrishnan G., Ghouse S, Arumugam S, Himalayam B,2000. Effect of Feronia limonia 

on mosquito larvae. Fitoterapia 71:553-555. 

• Rahuman, A. A., Gopalakrishnan, G., Venkatesan, P. and Geetha, K. 2008a. Mosquito larvicidal activity of 

oleic and linoleic acids isolated from citrullus colocynthis (Linn.) schrad. Parasitol. Res. 1383-1390. 

• Rajkumar S, Jebanesan A., 2004a. Ovicidal activity of Solanum trilobatum Linn (Solanaceae) leaf extract 

against Culex quinquefasciatus Say and Culex tritaeniorhynchus Gile (Diptera: Culicidae) International 

Journal of Tropical Insect Science.;24(4):340–342. 

• Ramsewak, R.S., Nair, M.G., Strasburg, G.M., DeWitt, D.L. and Nitiss, J.L. 1999. Biologically active 

carbazole alkaloids from Murraya koenigii. Journal of Agricultural and Food Chemistry, 47: 444-447. 

• Ranaweera S, 1996. Mosquito- larvicidal activity of some Sri Lankan plants. Journal of the National Science 

Foundation of Sri Lanka, 24(2), pp.63-70. 

• Rawani A, Ghosh A, Chandra G,2009. Mosquito larvicidal potential of four common medicinal plants of 

india. Pharm biology; 209-14. 

• Regnault-Roger C.  1997. The potential of botanical essential oils for insect pest control. Integrated Pest 

Management Reviews. 2( 1): 25– 34. 

• Rey ,D , David Jean-philippe, Besnard, Gilles, Julien J L, Lagneau, Christophe, Meyran J. C., 2001. 

Comparative sensitivity of larval mosquitoes to vegetable polyphenols versus conventional insecticides. 

Entomol. Exp. Appl. 98(3):361-367. 

• Rohani, A., Asmaliza, S., Zainah, S. & Lee, H.L. ,1997. Detection of dengue virus from field Aedes aegypti 

and Aedes albopictus adults and larvae. Southeast Asian Journal Tropical Medicine Public Health 28(1): 

138 – 142. 

• Rongsriyam Y, Trongtokit, Y., Komalamisra N, Sinchaipanich N, Apiwathnasorn C, and  Mitrejet A, 2006. 

Formulation of tablets from the crude extract of Rhinacanthus nasutus (Thai local plant) against Aedes 

aegypti and Culex quinquefasciatus larvae, a preliminary study, Southeast Asian Journal of Tropical 

medicine and Public Health,37:265-271. 



• Saxena R C, Justo H D and Epino P B, 1984. Evaluation and utilization of neem cake against the rice brown 

plant hopper, Nilaparoata luqens (Homoptera: Delphacidae); J. Econ. Entomol. 77 502-507. 

• Saxena , S. C., and R . S. Yadav.1983. “A new plant extract to suppress the population of yellow fever and 

dengue vector, Aedes aegpti (Diptera: Culicidae).” Current science, 52, 713-715. 

• Schmidt GH, Rembold H, Ahmed AAI, Breuer AM. 1998. Effect of Melia azedarach fruit extract on juvenile 

hormone titer and protein content in the hemolymph of two species of noctuid lepidopteran larvae 

(Insecta: Lepidoptera: Noctuidae). Phytoparasitica. 26: 283–291. 

• Schmutterer H, 1981. Ten years of neem research in Federal Republic of Germany; in Natural pesticides 

from the neem tree (Azadirachta indica A Juss) (eds) H Schmutterer, K R S Ascher and H Rembold 

(Eschborn: GTZ) pp 21-32. 

• Shanmugasundarm R., M. Sunil Dutt, A. Arivazhagan, V. Gayathri, T. Jeyalakshmi and P. Balakrishna 

Murthy, 2001. Comparative study on the larvicidal property of various products against the larvae of Culex 

quinquefasciatus (Culicidae: Diptera). Pestology, 25, 33-35. 

• Sharma, M. and Saxena, R. C. 1994. Phytotoxicological evaluation of Tagete secrets on aquatic  stages of  

Anopheles stephensi. Indian J Malariol.31:21-26. 

• Sharma  V P, Ansari M A, 1994. Personal protection from mosquitoes (Diptera:Culicidae) by burning neem 

oil in kerosene. Indian J Med Entomol, 31(3):505-7. 

• Sharma V. P., 1996. Re-emergence of Malaria in India. Indian journal of Medical Research, 103: 26-45. 

• Sinniah, B., D. Sinniah and J. Ibrahim, 1994. Effect of Neem oil on mosquito larvae. Mosquito Borne Dis. 

Bull., 11: 90-93. 

• Srivastava VK, Singh SK, Rai M, Singh A ,2003. Toxicity of Nerium indicum and Euphorbia 

royleana lattices against Culex quinquefasciatus mosquito larvae. Nig J Nat Prod Med. ; 7:61-4.  

• Sulaiman S, Othman H, Misni .N, Omar,B., 2009. Repellency of essential oil of Piper aduncum against 

Aedes albopictus, J. Americ. Mosquito. Con. Assoc.,25:442-7. 

• Thorsell . W., Mikiver A, Malander. I. ,Tunon H, 1998. Efficacy of plant extracts and oils as mosquito 

repellents. Phytomedicine, 5:311-323. 

•  Tiwary M, Naik SN, Tewary DK, Mittal PK, Yadav S, 2007. Chemical composition and larvicidal activities of 

the essential oil of Zanthoxylum armatum DC (Rutaceae) against three mosquito vectors. Vector Borne Dis 

44:198–204. 

• Wandscheer, C.B., J.E. Duque, M.A.N. da Silva, Y. Fukuyama, J.L. Wohlke, J. Adelmann and J.D. Fontan, 

2004. Larvicidal action of ethanolic extracts from fruit endocarps of Melia azedarach and Azadirachta 

indica against the dengue mosquito Aedes aegypti. Toxicon, 44: 829-835.  

• Watson J H,1941. Clinical manifestations of exposure to tetryl and TNT. Brit. Med. J.,2:593. 

•  Wiesman . Z., B.P. Chapagain, 2005. Larvicidal effects of aqueous extracts of Balanites aegyptiaca (desert 

date) against the larvae of Culex pipiens mosquitoes Afr. J. Biotechnol., 4, pp. 1351-1354. 

• Y.S. Jang, M.K. Kim, Y.J. Ahn, H.S. Lee, 2002. Larvicidal activity of Brazilian plants against Aedes 

Aegypti and Culex pipiens pallens (Diptera: Culicidae) Agric. Chem. Biotechnol., 44, pp. 23-26. 

• Zebitz . C . P . W. 1984.  Effect of some crude and azadiractin- enriched neem (Azadirachta indica) seed 

kernel extracts on larvae of Aedes aegypti. Entomol . Exp. Appl. 35:11-16. 

 


	LIST OF TABLES
	EGG
	LARVA
	PUPA
	ADULT
	MANAGEMENT STRATEGIES
	COLLECTION  AND PREPARATION OF EXTRACT OF PLANT MATERIALS
	COLLECTION OF MOSQUITO LARVAE
	LARVICIDAL BIOASSAY
	STATISTICAL ANALYSIS
	Table.1

	Table2.
	Table3.
	Table4.
	Table5.
	Table6.
	Table7.


