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Abstract

conventional larvicides.

Mosquitoes are responsible for the transmission of dreadful diseases such as Malaria, Dengue, Chikungunya,
Lymphatic filariasis. An ecofriendly approaches made to control mosquito larvae by using plant extracts is alternative to
synthetic pesticides for avoid the environmental hazards. In order to achieve control, knowledge about the interactions
between the pest population and plant products is very much important. Many plant species exhibited mosquitocidal
activity, among them meliaceae having potential activity against mosquitoes. For example Azadirachta indica, Dysoxylum
malabaricum, Khaya senegalensis, Lansium domesticum, Melia volkensii Melia azedarach, Turraea abyssinica, Turraea
wakefeldii, Turraea mombassana and Trichilia roka, were showed potential larvicidal activity against vector mosquitoes.
Hence, there is a need to know the feasibility of using these plant extracts for the control of mosquito larva in the
field condition. Since this plant is readily available and widely distributed, can be used as a cheap alternative to the
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Introduction

Mosquitoes are found throughout the world excluding the places
which are completely frozen. Three fourth (3/4) of the existing
mosquito species were native to tropical and Subtropical region.
Mosquitoes are likely to transmit disease to more than two fifth (2/5) of
the world population [1]. The major dreadful diseases such as Malaria,
Chikungunya, Dengue, Filariasis and Japanese encephalitis were
transmitted by mosquito bites. In order to reduce the awful diseases,
extensive research has been done on mosquitoes for few decades.
Researchers have also carried out numerous experiments in various
fields that deals with their Systemic morphology, biology, physiology,
behavior, ecology, and disease epidemiology, etc.,. More recently the
advancements in genetics and Molecular biology also contributed
significantly to the mosquito control strategy [2].

Vector control techniques face serious threats because of the
emergence of resistance to synthetic insecticides. There are several
types of biological control measures including the introduction of
parasites, pathogens, predators etc., are used to target mosquitoes.
These bio control using pathogens are generally done with microbial
pathogens Bacillus thuringiensis israelensis (Bti) and Bacillus spaericus
[3]. The crystalline protein inclusions produced during the process of
sporulation that showed significant mortality of larval. On the other
hand aquatic predators such as larvivorous fish (Gambusia affinis),
predator mosquito larvae from Toxorhynchites sp. and Cyclopoid
copepod, especially Mesocyclops sp., copepod used as effective
biocontrol agents [4]. Plants are rich sources of bioactive compounds
and synthesize a number of secondary metabolites to serve as defensive
chemical for control the insect pests. Plants offer an advantage over
than synthetic pesticide, which used as an alternative to chemical
insecticides. Several plant species have been reported for mosquitocidal
properties [5]. Nevertheless, only few were tested in the field condition
[6]. This study mainly focuses on usage of plant based insecticides
against important vectors mosquito.

Azadirachta Indica

Azadirachta indica constitute various types of active compounds,

including limonoids of azadirachtin, salannin, deacetylgedunin,
gedunin, 17-hydroxyazadiradione and deacetylnimbinthe which
were evaluated against malarial vector Anopheles stephensi. The entire
compound exhibited more than 50% mortality against the mosquitoes.
Among them azadirachtin showed maximum biological activity of
95% against 1, 2, 3, 4 and 5th instar larvae, pupae and adult at 0.1 ppm
concentration by Nathan et al. [7] and also reported that increased
larval-pupal durations and reduced the adult longevity. Alouani et al.
[8] tested azadirachtin against fourth instar larvae of Culex pipens at
different concentration. It exhibited more than 85% larvicidal activity
against Cx. pipens at 1 ppm and the Lethal concentration for 50%
mortality (LC50) value was less than 0.50 ppm; also extracts showed
an increased larval duration up to 19 days when compared to control
Methanolic seed kernel extract of A. indica and Melia azedarach were
tested against Aedes aegypti at 0.0033 to 0.05% concentrations with 25
and 30°C. The A. indica exhibited LC50 value of 0.044-0.063 and 0.056-
0.017% for fed and unfed mosquitoes at 25 and 30° C respectively.
While, M. azedarach showed LC50 value of 0.166-0.152% for unfed and
0.034-0.038% for fed mosquitoes at 25 and 30° C respectively. The study
clearly indicates that there was no effect in temperature for mortality
of mosquito. Further, this study clearly indicated that A. indica was
superior then M. azedarach [9]. Nour et al. [10] tested the acetone,
chloroform and ethanolic extracts of bark, root, leaf and seed of A.
indica against the larvae of Ae. aegypti at 50, 100, 500 and 1000 ppm
concentrations. Among them, acetone leaf extract and chloroform root
extract possess 100% mortality at 1000 ppm on 24 h and the LC50 values
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were 50 to 837.5 ppm. Petroleum ether extract of A. indica, was tested
against the Culex sp. at different concentrations (40, 35, 25 and 20%).
A 100% larvicidal activity was observed at 35 and 40% concentration
with the LC50 values of 14.3 ppm [11]. Batabyal et al. [12] tested the
petroleum ether, carbon tetra-chloride and methanol extracts from
seed of A. indica against the larvae of An. stephensi. Among the three
extracts, the methanolic extract of A. indica showed maximum activity
with minimum LC50 value of 15.25 and 12.70 ppm for 24 and 48 h,
respectively. Maragathavalli et al. [13] tested the methanol and ethanol
leaf extracts of A. indica against Ae. aegypti and Cx. quinquefasciatus.
Result revealed that the methanolic extract of A. indica showed 90 and
70% mortality at 200 mg/100 ml and 150 mg/100 ml concentration
against the larvae of Ae. aegypti and Cx. quinquefasciatus respectively.
On the other hand, the ethanolic extracts of A. indica shows 85 and
90% mortality at 200 mg/100 ml concentration against Ae. aegypti
and Cx. quinquefasciatus, respectively. The neem products of suneem
(1%), formulated neem oil and neem powder were tested against the
dengue vector Ae. aegypti at five different concentrations (2, 4, 6, 8
and 10 mg/l) with control. Suneem showed 100% mortality after 24
h at 10 mg/l and the LC50 value was 2 mg/l and formulated neem oil
(1%) showed 64.71% larvicidal activity at 10 mg/l with LC50 value of
8 mg/l after 24 h treatment. The neem powder 0.3% also showed 82%
larvicidal activity at 15 mg/] concentration on 24 h exposure and the
LC50 value was 3 mg/l for 120 h treatment. Thus, the study portrays
that 1% Suneem showed more effect than other neem product against
Ae. aegypti larvae [14]. Dua et al. [15] reported that neem (A. indica)
formulation exhibited LC50 value of 1.6 ppm (Ae. aegypti), 1.8 ppm
(Cx. quinquefasciatus) and 1.7 ppm (An. stephensi) for larvicidal
activity. In the field condition, neem oil formulation exhibited more
than 90% population reduction of mosquito species. The neem oil
exhibited LC50 value of 1.7, 1.7 and 1.8 ppm against Ae. aegypti when
it was stored at different temperature (24 + 2° C, 40 and 45° C),thus it
may conclude that temperature not affect the efficacy of oil. Howard
et al. [16] reported that aqueous extracts of wood and bark of neem
showed a growth inhibitory activity of increased larval period upto 3rd
instar larvae. The inhibitory effect (IE50) values of 0.07, 0.11 and 0.18
g/l obtained for 1st, 2nd and 3rd instar respectively, in case of pupae,
the IE50 value was 58.16 g/l. The aqueous extract of A. indica was tested
for the larvicidal potential against Cx. quinquefasciatus at 1, 2, 3, 4 and
5 ppm concentrations. All the concentrations showed more than 60%
larvicidal activity, the maximum larvicdal activity of 99% was noticed
at 5 ppm concentration and the LC,  and LC,, values were 0.53 and
3.423 ppm [17]. Fresh and air dried leaves of A. indica water extracts
showed larvicidal activity against Cx.pipiens fatigans [18]. Abiy et
al [19] reported that A. indica oil exhibited repellent activity against
An. Arabiensis. Neem cake extract exhibited larvicidal and pupicidal
activities against Ae. aegypti and the LC, values of 106.53 and 235.36
ppm for larva and pupa respectively [20]. Medani et al. [21]. The
neem aqueous extract exhibited larvicidal activity of 13-87% against
mosquito. Melia azedarach.

The methanolic leaves and seed extract of M. azedarach was
tested for larvicidal, pupicidal, adulticidal, oviposition deterrent and
repellent activity against the malarial vector An. stephensi. The seed
and leaf extract of M. azedarach showed more than 70% of larvicidal,
pupicidal, adulticidal and repellent activity at 2% concentration. The
extracts also inhibit the adult duration and fecundity of An. stephensi
and the larval and pupal duration was increased [22]. The ethanolic
extract of M. azedarach was studied for their larvicidal potential against
Cx. quinquefasciatus and the LC, value was 1.035 and 0.754 mg/l at 24
h and 48 h respectively; also it exhibited the histopathological changes,
midgut of microvilli, epithelial layer and lumen and the research

inferred that the histopathological observation support the larvicidal
activity of M. azedarach extract against Cx. quinquefasciatus [23].
Coria et al. [24] reported that the ethanolic extracts of leaves and ripe
fruits from M. azedarach were tested against the Ae. aegypti at 0.50, 0.75
and 1.00 g/l concentrations. All the concentration showed larvicidal
activity. All the treatments of fruit extracts significantly inhibit the
growth of larval, pupal and adult developmental period at maximum
concentration. And also these extracts exhibited oviposition deterrent
activity against tested mosquitoes. Based on the result leaf extracts
was more active then fruit extract of M. azedarach against dengue
vector. Bhargava [25] reported that M. azedarach was studied for their
repellent activity against Ae. Aegypti, it showed protection time of 26-
236 minute with 0.16-3.33 mg/cm2. Leaves of M. azedarach derived 2,
7.bis [2-[diethylamino]-ethoxy]fluorence exhibited larvicidal activity
against Ae. aegypti and Cx. Quinquefasciatus and it shows LC50of
7.94and 13.58 ppm respectively [26]. Abiy et al. [19] reported that M.
azedarach oil exhibited repellent activity against An. Arabiensis.

Turraea sp., Melia volkensii and Trichilia roka Ndung'u et al. [27]
reported that methanol and chloroform extracts from M. volkensii,
Turraea abyssinica, T. wakefeldii, T. mombassana, Trichilia roka
against An. gambiae. All the extracts exhibited notable larvicidal
activity. Maximum activity and least LC, values of 63 and 97 ppm
were obtained from chloroform extract of T. mombassana and M.
volkensii respectively. Owino et al. [28] reported that the methanol and
chloroform extract from T. abyssinica and T. cornucopia showed more
than 90% larvicidal activity against An. gambiae and the LC,  values
of methanol extracts were 265 and 202 ppm. In this study methanol
extracts were more active than chloroform extracts. The limonoids
derivatives from the root bark of T. wakefeldii exhibited larvicidal
activity against An. gambiae [29].

Dysoxylum sp.,

The methanolic extracts of leaves from D. malabaricum were
tested for larvicidal, pupicidal, adulticidal and anti-ovipositional
activity against An. stephensi. At 4% concentration methanolic extract
exhibited more than 90% larval, pupicidal and adulticidal activity
against An. stephensi. Also it inhibits the reproductive potential
of treated adult mosquitoes [30]. Nathan et al. [31] tested 3f, 24,
25-trihydroxycycloartane and beddomeilactone from ethyl acetate
extracts of D. malabaricum and D. beddomei for larvicidal, pupicidal,
adulticidal activity against An. stephensi. At the 10 ppm concentration
of 3B, 24, 25- trihydroxycycloartane and beddomeilactone exhibited
90% larval mortality and oviposition deterrent activity; also both
compounds completely inhibit growth of test insect. The result clearly
indicates that the secondary metabolites from the D. malabaricum
and D. beddomei showed considerable effects in the life stages of An.
stephensi. Masur et al. [32] reported that leaves and callus extracts from
D. binectariferum exhibited 97.5 and 98.75% larvicidal activity at 18000
and 2000 ppm concentration of leaves and callus extracts respectively.

Khaya Senegalensis

Shaalan et al. [33] reported that the acetone, ethanol, hexane and
methanol seed extracts of K. senegalensis exhibited 100% larval mortality
at 100 mg/L concentration and the LC, values of extract of ethanol 5.1,
hexane 5.08, methanol 7.62 and acetone 12 mg/L concentration of K.
senegalensis against Cx. annulirostris.

Lansium Domesticum

Monzon et al. [34] reported that aqueous extract of L. domesticum
showed larvicidal activity against Ae. aegypti and Cx. quinquefasciatus.
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Conclusion

Instant use of chemical pesticides to control or prevent by many
methods such as larvicidal, pupicidal, adulticidal, ovicidal, oviposition
deterrent, repellent and growth inhibitory activities are effectively
controlling the mosquito population. In this purpose pesticide
consumption is very high in developed and developing countries. Due
to excessive use of synthetic chemicals, the mosquitoes were developed
the resistance and also it affects the non-target organism from aquatic
ecosystem as well as terrestrial. Many researchers were confirmed that
Meliaceae family inflicted significant mosquitocidal activity, among
them Azadirachta indica proved superior mosquitocidal activity in all
the bioassay. Formulation derived from neem and other potential plant
could play an important role in controlling these vector mosquitoes.
The prepared formulation will be multimode of actions for all the
bioefficacy. It is concluded that the extracts of A. indica from melicease
showed significant mortality against all the vector mosquitoes and
considering the wide distribution and availability of this plant species
among the Indian Sub - Continent throughout the year, this would be
a potential source of insecticide for the control medically important
vectors.
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