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Abstract— Asian tiger mosquito, Aedes albopictus (Diptera: Culicidae) is becoming a competent vector for dengue, 

chikungunya and other viruses. Most common insecticides and repellents may exert toxic effect on non-target organisms 

including man. Hence alternative vector management strategies need to be explored. Biopesticides including plant products 

may be employed as mosquito control agents. In this study, an attempt has been made to evaluate the insecticidal potential of 

aqueous leaf extracts of Clerodendrum infortunatum, Ailanthus excelsa, Aloe vera and Sesbania grandiflora on mortality of 

fourth instar larvae of Aedes albopictus. Larvicidal effect was studied at doses ranging from 100 to 600 ppm. The results 

indicate that aqueous leaf extracts of C. infortunatum (LC50- 614.6ppm) showed a higher mortality rate than A. excelsa, A. vera 

and S. grandiflora. Biochemical analyses revealed an increase in protein, glycogen and lipid concentration in plant extract 

treated larvae, when compared to control ones, whereas amount of amino acid decreased in treated larvae. This clearly 

indicates a physiological as well as biochemical imbalance in larvae, induced by plant extracts. Presence of secondary 

metabolites such as alkaloids, flavonoids, tannins, glycosides, phenols was detected by qualitative analyses of plant extract 

which may contribute for its insecticidal effect. 
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I.  INTRODUCTION  

Asian tiger mosquito, Aedes albopictus (Diptera: Culicidae) 

is becoming a competent vector for dengue, chikungunya 

and at least 22 other viruses including yellow fever virus, 

Japanese encephalitis virus etc. Climate change predictions 

suggest Aedes albopictus will continue to be a successful 

invasive species that will spread beyond its current 

geographical boundaries [1]. Aedes albopictus feeds on a 

wide range of hosts and this generalized feeding behaviour 

contributes to its vector potential.  

Vector control has been practiced since the early 20
th

 

century. From the early 1950s, DDT and other synthetic 

insecticides were extensively used to interrupt transmission 

of vector borne diseases. In the mid-1970s, the resurgence of 

vector borne diseases, along with development of insecticide 

resistance in vector population led to a rethinking in vector 

control strategies. 

Application of alternative methods in mosquito control as 

part of the Integrated Mosquito Management (IMM) has 

been gaining importance [2]. One of the main approaches 

of IMM include application of insect growth regulators, 

phytochemicals etc. In the field of IMM, larviciding 

approach is more target specific and safer approach than 

controlling adult mosquitoes [3]. Repeated use of synthetic 

insecticides for mosquito control has already disrupted 

natural ecological balance and led to resurgences in 

mosquito populations. Globally greater awareness has been 

created on plant derived substances as they are eco-friendly 

and possess more insecticidal properties through 

multifarious functions. 

Generally, the active toxic ingredients of plant extracts are 

secondary metabolites that are evolved to protect them 

from herbivores. The insects feed on these secondary 

metabolites potentially encountering toxic substances with 

relatively non-specific effects on a wide range of molecular 

targets such as enzymes, receptors, signaling molecules, 

ion-channels, structural proteins and bio membranes [4].  

Considering these facts and findings, this study has been 

undertaken to evaluate the larvicidal efficacy of four 

different plants (Clerodendrum infortunatum, Ailanthus 

excelsa, Aloe vera and Sesbania grandiflora) on fourth instar 

larvae of Aedes albopictus. Biochemical analyses were also 

conducted in both treated and control larvae to find out 

mailto:indhusreeparvana@gmail.com
http://www.isroset.org/


  Int. J. Sci. Res. in Biological Sciences                                                                         Vol. 6(1), Feb.  2019,   ISSN: 2347-7520 

  © 2019, IJSRBS All Rights Reserved                                                                                                                                      221 

whether any metabolic imbalances were induced as a result 

of plant extract treatment. The results obtained in this study 

may pave way for the development of a comparatively safer 

vector management strategy utilizing natural plant resources 

especially in the current scenario of chemical pesticides 

imposing serious health hazards as well as environmental 

problems. 

II. METHODOLOGY 

Collection, Selection and Culture of Mosquito Species 

Eggs of Aedes were collected from controlled breeding sites 

around households of Thiruvananthapuram district. The larvae 

were pooled in the laboratory and subjected to species level 

identification using standard manual [5, 6, 7 and 8]. The 

screened larvae were reared and kept in a 30cm × 30cm × 

30cm cloth cage, for the establishment of colony in the 

laboratory. They were maintained at room temperature. Adults 

(Figure 1) were fed with cotton pads soaked in 1% glucose 

solution- and sliced apples /oranges as source of energy. For 

egg laying, the females were blood fed on rabbit blood. The 

gravid females oviposited (Figure 1) on the water surface, in 

small plastic containers lined with filter paper. The larvae 

reared from these eggs were used for the experimental study.  

This procedure also helped to maintain the uniform age of 

larval instar. For further experiments, all larval instars were 

reared in tap water and fed with crushed dog biscuits and 

yeast in the ratio 3:1.  

Collection and identification of plants 

Leaves of plants namely Clerodendrum infortunatum, 

Ailanthus excelsa, Aloe vera and Sesbania grandiflora (Figure 

2) were collected from local areas of Thiruvananthapuram and 

identified in the Department of Botany, University College, 

Thiruvananthapuram. Their aqueous extracts were used for the 

present investigation. 

Preparation of plant extract  

The leaves were washed thoroughly with water, shade dried 

and powdered in domestic grinder. The extraction procedure 

was done in Soxhlet apparatus [9], using distilled water as 

solvent. The extract obtained was further evaporated to get a 

dry residue. 

Preparation of stock solutions 

The dry extracts were made up to 10% stock solution using 

the solvent, distilled water. From this stock solution, different 

concentrations ranging from 100 ppm to 600 ppm were 

selected for testing the larvicidal effect. 

Larvicidal Bioassay 

Larvicidal effect was studied using aqueous extracts of all 

four plants (Clerodendrum infortunatum, Ailanthus excelsa, 

Aloe vera and Sesbania grandiflora) with fourth instar 

larvae of Aedes albopictus which were randomly selected 

from the stock culture. 100 larvae were used for each test. 

Larvicidal effect was studied at doses 100 ppm, 200 ppm, 

300 ppm, 400 ppm, 500 ppm and 600 ppm which were 

made up to 100 ml using standard protocols [10]. Equal 

numbers of controls were also set up. At each tested 

concentration, two trials were made, and each trial 

consisted of four replicates and mortality was recorded 

after 24 hours. LC50 was calculated using probit analysis 

using the software IBMSPSS 20 for Windows. Data 

analysis was done by ANOVA followed by Tukey’s test. 

Results with P<0.05 were statistically significant. 

Biochemical Analyses  

Biochemical analyses were done using standard protocols. 

Estimation of total body protein [11]; free amino acids 

[12]; glycogen [13]; lipids [14] were done. Statistical 

analysis was performed using the software IBMSPSS 20 

for Windows. Data analysis was done by ANOVA 

followed by Tukey’s test. Results with P<0.05 were 

statistically significant. 

Qualitative Estimation of Phytochemicals 

The phytochemical screening of aqueous leaf extract of 

Clerodendrum infortunatum and Ailanthus excelsa were 

done as these two extracts exhibited significant larvicidal 

effect. Alkaloids (Wagners Test), Flavonoids (Alkaline 

Reagent Test), Tannins (Gelatin Test), Saponins (Froth 

Test), Terpenoids (Salkowski Test), Glycosides (Keller 

killani Test), Quinones (H2SO4 Test), Phenols (Ferric 

Chloride Test) were done using standard protocols [9]. 

III. RESULTS AND DISCUSSION 

Mortality 

The percentage mortality observed for aqueous extract of 

Clerodendrum infortunatum was 0.5%, 1%, 2%, 28.5% and 

46%at doses 200 ppm, 300 ppm, 400 ppm, 500 ppm and 

600 ppm respectively.  

For Ailanthus excelsa, percentage mortality was 0.5%, 1%, 

2%, and 4% at doses 300 ppm, 400 ppm, 500 ppm and 600 

ppm respectively.  

Mortality could not be observed in larvae treated with C. 

infortunatum at a dose of 100 ppm and for A. excelsa at a 

dose of 100 ppm and 200 ppm.  

For Aloe vera, the mortality was shown at 600 ppm only 

(5.5%) and for Sesbania grandiflora, the mortality was shown 
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at doses 500 ppm and 600 ppm (0.5% and 2.5%) respectively 

(Figure 3).  

No mortality was observed in larvae treated with S. 

grandiflora at doses 100 ppm, 200 ppm, 300 ppm and 400 

ppm; and for A. vera besides this, at a dose of 500 ppm also. 

In all control sets, larvae emerged normally without any 

mortality.  

Treated larvae showed 50% mortality at a concentration 

614.59 ppm (Table 1) and 9769.79 ppm (Table 1) in aqueous 

extracts of C. infortunatum and Ailanthus excelsa respectively.  

From the results, it is evident that C. infortunatum showed 

more larvicidal potential than other three plant extracts against 

the larvae of Asian tiger mosquito, Aedes albopictus. 

Biochemical Analyses 

Estimation of important biochemicals - total Protein, Amino 

acid, Glycogen and Lipid were also conducted in order to get 

information on the influence of the plant extracts on major 

metabolic events.  Fourth instar larvae of Aedes albopictus 

were treated with LC25 and LC10 dose of C. infortunatum using 

standard protocols. The results showed significant increase at 

LC10 and LC25 treated larvae in total body protein (86 ± 

10.583 [control], 156 ± 12.49 [LC10], 218 ± 22.5388 [LC25]); 

glycogen (4.5 ± 0.05774 [control], 6.5 ± 0.05774 [LC10], 8.0 ± 

0.05774 [LC25]) and lipid (54.0 ± 0.73205 [control], 99.0 ± 

24.9799 [LC10], 180 ± 15.5885[LC25]). The amount of free 

amino acid in the treated larvae (11.667 ± 0.02848 [LC10], 

8.92 ± 0.52577 [LC25]) showed decreased concentration when 

compared to control ones (18.9433 ± 0.5429) (Figure 4). 

Qualitative Analyses of Phytochemicals 

Larvicidal activity of C. infortunatum is supported by the 

presence of certain phytochemicals such as alkaloids, 

flavonoids, tannins, glycosides, phenols (Table 2), which may 

contribute to their insecticidal effect as these secondary 

metabolites show variation among plants. 

Discussion  

The medicinal plant Clerodendrum spp. possesses 

insecticidal activity against various insect pests [15]. In this 

study, Clerodendrum aqueous extract caused 50% mortality 

in fourth instar larvae of Aedes albopictus at 614.59 ppm. 

The toxic components of Clerodendrum inerme disrupt the 

process of digestion and absorption in Aedes aegypti larvae 

[16]. Furthermore, the impact of Clerodendrum 

infortunatum against Oryctes rhinoceros [17], and 

Helopeltis theivora Waterhouse [18] were also available in 

the literature. The leaf powder of C. inerme reported to 

have insecticidal and growth inhibitory activities against 

Ae. aegypti larvae [19]. 

Proteins are the major biological factors that play an 

important role in insect growth, development and various 

other physiological processes. This study showed a 

significant increase in total body protein concentration after 

treatment. The protein level increased after treatment with 

the phenol extracts of Ziziphus jujube in Aedes aegypti 

larvae and pupae [20]. The increase may be due to the 

production of detoxifying enzymes or defense proteins. It is 

reported that, animal under toxic stress activates a 

compensatory mechanism, increases whole body protein 

content or may synthesize set of conserved polypeptides, 

collectively referred to as heat shock proteins to combat 

with the toxic stress and to nullify the toxic effect [21, 22]. 

 

Qualitative analyses showed a significant increase in both 

glycogen as well as lipid when treated with aqueous extract 

of Clerodendrum infortunatum. The carbohydrate level also 

increased in anopheline larval tissue after treatment with 

Artemisia annua and Azadirachta indica extract. However, 

after treatment with Azadirachta indica extract, lipid profile 

increased in anopheline and culicine larval tissue. All types 

of insecticides have some negative impact on the growth 

and development of the insect and affect the metabolic and 

biochemical processes. The larvae, thus, were unable to 

assimilate the food resulting in increase of carbohydrate 

content. Anopheles larvae treated with methanol extract of 

Azadirachta indica displayed an increase in lipid content. 

Culex larvae also showed elevations over control in lipid 

level after treatment with the same extract [23]. The 

increase in lipid content may be due to alteration in lipid 

peroxidation rate during the detoxification, induced by the 

insecticidal stress [24]. 

The decrease in free amino acids can be attributed to 

increased neuromuscular activity of treated larvae which 

resulted in higher demands for energy. As a result of this, 

high amount of free amino acids may enter into the TCA 

cycle and oxidized amino acids are reported to have a role 

in accelerating moulting in insects [25]. Depletion of amino 

acids showed a definite impact in physiology and moulting 

process producing morphological abnormalities in treated 

insects [26]. The increase in biochemical profile 

demonstrates the physiological stress induced by the extract 

and the disturbed metabolic activity of the larvae. The 

effect of extracts on the metabolism of treated larvae 

depends on the nature and action of different 

phytochemicals present in these extracts. 

Plants synthesize several secondary metabolites; among 

them some compounds are recognized as insecticidal 

molecules. The medicinal value of plants lies in some 

chemical substances that produce a definite physiological 

action on the body [27]. These chemicals may kill, retard or 

accelerate development or interfere with the life cycle of 

the insect in some other ways [28]. These chemicals can 

disrupt major metabolic pathways leading to rapid death. 
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The botanical insecticides are generally target-specific, 

readily biodegradable and usually lack toxicity to higher 

animals. According to Bowers et al. [29], the biological 

activity of the plant extract is due to various compounds 

like alkaloids, terpenoids etc. which are synthesized within 

plants in varying proportions. These compounds, either 

independently or jointly contribute to larvicidal activity of 

mosquitoes. Phytochemicals can thus be used as promising 

alternatives to synthetic insecticides as they are relatively 

safe, inexpensive and are readily available [30]. 

IV. CONCLUSION AND FUTURE SCOPE 

The present study highlights the effect of aqueous extract of 

Clerodendrum infortunatum as potent larvicide against the 

mosquito vector Aedes albopictus. Result of this preliminary 

screening study and subsequent biochemical analyses clearly 

demonstrates the larvicidal effect as well as metabolic 

imbalance induced by this plant extract on mosquito larvae. 

In the field of IMM, this preliminary study opens the 

possibility of further investigations on evaluation, 

identification and isolation of major bioactive components 

of this plant extract. This can be incorporated into integrated 

mosquito control strategies. Further research in this area 

would eventually facilitate the application of this extract as 

an effective eco-friendly larvicidal agent in breeding sites 

around human dwellings. 

Figures and Tables 

 

Figure 1: Eggs and Adult of Aedes albopictus 

 

 

Figure 2: A: Clerodendrum infortunatum;   B: Ailanthus 

excelsa ; C: Aloe vera ;  D: Sesbania grandiflora 

 

*ppm - parts per million 

Mean ± SE followed by the same letter in each plant do 

not differ significantly  

Figure 3: Mean Values of Percentage Mortality after 

treating fourth instar larvae of Aedes albopictus with C. 

infortunatum and A. excelsa 

Table 1: Lethal Concentration Values of Aqueous extracts 

on fourth instar larvae of Aedes albopictus  

Aqueous 

Extracts 

LC50 (ppm) LCL UCL 

C. infortunatum 641.6 596.942 714.134 

A. excelsa 9769.8 2695.529 1,30,19,301.447 

A. vera 12,200.2 3103.613 2,53,86,391.630 

S. grandiflora 24,665.6 3371.092 ** 

 

**not determinated 

LC50: lethal concentration that kills 50% of the exposed 

larvae 

UCL: upper confidence limit (95% fiducial limit) 

LCL: lower confidence limit (95% fiducial limit) 

 

A B 

C D 
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Lc10: lethal concentration that kills 10% of the exposed larvae. 

Lc25: lethal concentration that kills 25% of the exposed larvae. 

Mean ± SE followed by the same letter in each group do not 

differ significantly  

 

Figure 4: Mean Values of biochemical analyses of fourth instar 

larvae of Aedes albopictus after treating with C. infortunatum 

 
Table 2: Qualitative Analyses of phytochemicals on aqueous extracts 

 

Phytochemicals Clerodendrum 

infortunatum 

Ailanthus 

excelsa 

Alkaloids + - 

Flavonoids + - 

Tannins + - 

Saponins - + 

Terpenoids - - 

Glycosides + + 

Quinones - - 

Phenols + - 

 

         ‘+’Present, ‘-’ Absent 

ACKNOWLEDGMENT  

We express our sincere gratitude to the University of Kerala; 

Thiruvananthapuram, India for financial assistance under 

Junior Research Fellowship. The authors express their 

sincere thanks to the entire authors in reference list for 

support to this research. 

 

 

                                         REFERENCES 

 
[1] European Centre for Disease Control, ―The climatic suitability for 

dengue transmission in continental Europe‖, Stockholm: ECDC; 

2012. 

[2] R.I. Rose, ―Pesticides and public health: integrated methods of 

mosquito management‖, Emerg Infect Dis, Vol. 7, pp.17-23, 2001. 

[3] E.A.S. Shaalan, D. Canyonb, M.W.F. Younesc, H. Abdel Wahaba, 

A.H. Mansoura, ―A review of botanical phytochemicals with 

mosquitocidal potential‖, Environ Int, Vol. 3, pp.1149-66,2005. 

[4] R.S. Rattan,‖ Mechanism of action of insecticidal secondary 

metabolites of plant origin‖, Crop Protec, Vol.29, pp. 913-20, 

2010. 

[5] K.L. Knight, A. Stone, ―A catalogue of the mosquitoes of the 

world (Diptera: Culicidae)‖, Entomological Society of America, 

Maryland: The Thomas Say Foundation, pp. 611, 1977. 

[6] Y.M. Huang, ―The subgenus Stegomyia of Aedes in Oriental 

region with key to species (Diptera: Culicidae)‖, Contrib. Amer 

Ent., Medical Entomology Studies XI., Vol.  15, Issue. 6, pp. 5-79, 

1979. 

[7] R.C. Wilkerson, Y.M. Linton, D.M. Fonseca, T.R. Schultz, D.C. 

Price, D.A. Strickman, ―Making Mosquito Taxonomy Useful: A 

Stable Classification of Tribe Aedini that Balances Utility with 

Current Knowledge of Evolutionary Relationships‖, PloS one, Vol.  

10, Issue. 7, e0133602.67, 2015.          

[8] J.F. Reinert, R.E. Harbach, I.J. Kitching, ―Phylogeny and 

classification of Aedini (Diptera: Culicidae), based on 

morphological characters of all life stages”, Zool J Linn Soc-

Lond., Vol. 142, Issue.3, pp. 289-368, 2004. 

[9] J.B. Harborne, ―Phytochemical Methods- A guide to modern 

techniques of plant analysis”, Chapman & Hall publications, 

London, 3
rd

 ed. 1998. 

[10] World Health Organization, ―Guidelines for Laboratory and Field 

Testing of Mosquito Larvicides‖, 

WHO/CDS/WHOPES/GCDPP/13, WHO, Geneva, Switzerland, 

2005. 

[11] M.M. Bradford, ―Rapid and Sensitive Method for the Quantization 

of Microgram Quantities of Protein Utilizing the Principle of 

Protein-Dye Binding”, Analytical Biochemistry, Vol. 72, pp. 248-

254, 1976. 

[12] O.H. Lowry, N.J. Rosenburgh, A.L. Farr, R.J. Randall,” Protein 

measurement with folin phenol reagent‖, J Biol Chem., Vol. 193, 

pp. 265–275, 1951. 

[13] M. Dubois, K.A. Gilles, I.K. Hamilton, P.A. Rebers, F. Smith, 

―Calorimetric determination of sugars and related substances‖, 

Anal. Chem., Vol. 28, pp. 315-356, 1958. 

[14] J.M.S. Floch, M. Less, G.H.S. Stanely, ―A Simple Method for the 

Isolation and Purification of Total Lipids from Animal Tissue‖, 

The Journal of Biological Chemistry, Vol. 226, pp. 497-500, 1957. 

[15] R. Pandey, R.K. Verma, M. Gupta, ―Neoclerodane diterpenoids 

from Clerodendrum inerme‖, Phytochemistry, Vol. 66, pp. 643- 

648, 2005. 

[16] P. B. Patil, V. L. Kallapur, S. N. Holihosur, ―Evaluation of 

Clerodendrum inerme Gaertn. Plant extract against Aedes aegypti 

L. Mosquito”, International Journal of Natural Products Research, 

Vol. 2, Issue. 2, pp. 36-38, 2013. 



  Int. J. Sci. Res. in Biological Sciences                                                                         Vol. 6(1), Feb.  2019,   ISSN: 2347-7520 

  © 2019, IJSRBS All Rights Reserved                                                                                                                                      225 

[17] C. Sreelatha, P.R. Geetha, “Pesticidal effects of Clerodendron 

infortunatum on the fat body of Oryctes rhinoceros (Linn.) male”, 

Journal of Biopesticides, Vol. 4, Issue.  1, pp. 13-17, 2011. 

[18] S. Roy, A. Mukhopadhyay, G. Gurusubramaniam, “Antifeedant 

and insecticidal activity of Clerodendron infortunatum Gaertn. 

(Verbinaceae) extract on tea mosquito bug, Helopeltis theivora 

Waterhouse (Hetoraptera: Miridae)”, Research on Crops, Vol. 10, 

Issue. 1, pp. 152-158, 2009. 

[19] S.R. Yankanchi, S.R. Patil, ―Field efficacy of plant extracts on 

larval populations of Plutella xylostella L. and Helicoverpa 

armigera Hub. and their impact on cabbage infestation”, Journal 

of Biopesticides, Vol. 2, Issue.1, pp.32-36,2009. 

[20] U. Devi, D. Bora,‖ Growth inhibitory effect of phenolic extracts of 

Ziziphus   jujube Mill. in dengue vector Aedes aegypti (L) in 

parent and F1 generation‖, Asian Pacific Journal of Tropical 

Medicine, Vol. 10, Issue. 8, pp. 787-791, 2017. 

[21] R.G.H. Downer, ―Fat body and metabolism‖, In: Bell W.J., 

Adiyod K.G. (eds.), The American cockroach, New York, 

Chapman & Hall, pp. 52-60,1981.   

[22] L. Zhao, W.A. Jones, “Expression of heat shock protein genes in 

insect stress responses‖, Invert Surviv J, Vol. 9, Issue. 1, pp. 102-

109, 2012. 

[23] P. Sharma, L. Mohan, K.K. Dua, C.N. Srivastava, ―Status of 

carbohydrate, protein and lipid profile in the mosquito larvae 

treated with certain phytoextracts”, Asian Pacific Journal of 

Tropical Medicine, pp. 301-304, 2011. 

[24] N. Senthilkumar, P. Varma, G. Gurusubramaniam, ―Larvicidal 

and adulticidal activities of some medicinal plants against the 

malaria vector, Anopheles stephensi (Liston).‖, Parasitol Res, Vol. 

104, pp. 237- 244, 2009. 

[25] P.S. Chen, ―Amino acid and protein metabolism in insect 

development‖ Advain insect Physiol, Vol. 3, pp. 53-132, 1966. 

[26] N.D. Pandey, K.K. Mathur, S. Pandey, R.A. Tripathi, ―Effect of 

some plant extracts against pulse beetle, Callosobruchus chinensis 

Linnaeus.”, Ind J Ent, Vol. 48, pp. 85-90, 1986. 

[27] P. Ramesh, A. Subramani, ―Effect of antimicrobial activity of 

Eupatorium odoratum against clinical microbes‖, International 

Journal of Scientific Research in Biological Sciences, 

Vol.5, Issue.5, pp.30-35,2018. 

[28] A.E. Bell, L.E. Fellows, S.J. Simmonds, ―Natural products from 

plants for the control of insect pests‖, In:  E. Hdgson and R.J.  

Kuhr, eds., Safer Insecticides Development and Use 

MorcelBekker, U.S.A., 1990. 

[29] W.S. Bowers, B. Sener, P.H. Evans, F. Bingol, Erdogani, ―Activity 

of Turkish Medicinal Plant against Mosquitoes Aedes aegypti and 

Anopheles gambiae”, Insect Science and its Application, Vol. 16, 

Issue. 3-4, 339-342, 1995. 

[30] J. M. Murthy, P.U. Rani, ―Biological activity of certain botanical 

extracts as larvicides against the Medicinal Plant Extracts against 

Aedes aegypti‖, Journal of Biopesticides, Vol. 2, Issue.1, pp.72-76, 

2009. 

 

 

 

 

 

 

 

 

AUTHORS PROFILE 

Indusree O.G, currently doing her Ph.D. 

programme in Vector Biology, Department of 

Zoology, University College, 

Thiruvananthapuram, Kerala, India.  

 

 

Chandana J.S, now doing her Ph.D. 

programme in Pest Management, Department 

of Zoology, University College, 

Thiruvananthapuram, Kerala, India. 

 

Dr. Ajitha V.S. awarded her M.Phil., Ph.D. 

and Post Doctorate in Zoology. She is 

currently working as Assistant Professor of 

Zoology, University College, 

Thiruvananthapuram; Kerala. She joined 

teaching profession in 2010. She published 

more than 13 research papers in reputed International and 

National journals and now doing research on insect pests and 

vectors. She has 13 years of research experience and has four 

research scholars working under her supervision. 

 

 

 


