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ABSTRACT 

Traditionally plant based repellents have been used in various field of pest control. Secondary 

metabolites that present in the botanicals are the reservoirs f insect repellents. So the present 

study focusing on the screening of leaf extracts of Clerodendrum infortunatum on repellent 

behaviour of fourth instar larvae of O. longicollis. O. longicollis is a monophagous pest of 

banana. The whole life cycle of the pest completed in this plant. Hence, the infestation due this 

pest should be discussable. The insects are collected from the field and reared in the laboratory 

conditions. The plant Clerodendrum infortunatum is a medicinal plant used for the treatment 

of various diseases in traditional medicines. The leaf extract of methanol and aqueous were 

taken used for the repellency studies. The results showed higher percentage of repellency were 

occurred after one hour. The methanol extract showed higher activity than the aqueous extract. 

So we can suggested C. infortunatum as a promising pesticide for future.  

Keywords: Odoiporus longicollis, Clerodendrum infortunatum, Repellency, biopesticides, 

behaviour 

  INTRODUCTION 

Now a days, interest to the plant based insecticides are popular and a potential source 

of insecticidal products. Chemical pesticide residues retain in the atmosphere and cause serious 

environmental problems. Hence, the researchers are turned towards the natural products based 
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studies (Murthy and Jamil, 2007). Many plants and plant products possess insecticidal 

properties.  

The secondary metabolites present in the plants are capable of controlling the pests. 

Insecticidal properties of plants are various types. Some of them are act as repellents. Olfactory 

response of insects are interrupted because of these. Usually insect repellents are work as a 

vapour barrier deterrent between the pest and the contact surface. Phytochemicals obtained 

from plants are usually less environmentally harmful than synthetic chemicals and it has 

renewed the interest in the research on phytocompounds, considering them as an ecologically 

safe alternative for synthetic insecticides (Shaalan, 2005). 

Banana pseudostem weevil, O. longicollis contain five larval instars and a cocoon 

forming pupal stage. The damage is done by both the larval and adult stages, moreover, the 

larval stages have done maximum destruction in nature before fruiting ( ).The fourth instar 

larvae is most active among the all developmental stages. So this stage is selected for the study.  

Clerodendrum infortunatum is commonly known as Indian Bhant tree. The present 

study focuses on the efficacy of leaf extracts of C. infortunatum on repellent behaviour of fourth 

instar larvae of O. longicollis. 

MATERIALS AND METHODS 

Collection and culture of insects 

Adult insects of Odoiporus longicollis were collected from the banana plantations at 

Kadakkal in Kollam district, Kerala. The weevils were reared in plastic containers 

(50cmx30cm) with pseudostem pieces (30cmx20cm). Eggs containing pseudostem were 

collected and kept in separate plastic containers. Newly hatched first instar grubs were 

transferred to separate plastic containers with fresh strips of pseudostem (2g/ larva). The 
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experiment was conducted using ten insects each in the control and treated cultures. Each 

experiment was carried out in six replicates. 

Preparation of plant extracts  

 The fine powder of 500 mg of C. infortunatum was sequentially extracted with 

methanol and distilled water for a period of 72 hrs and then filtered. The filtered content was 

then subjected to rotary vacuum evaporator until solvents were completely evaporated to get 

the solidified crude extracts. Thus the crude extracts thus obtained were stored in sterilized 

black coloured bottles maintained at 40C in refrigerator. Standard solution was prepared by 

dissolving particular weights that is required for the treatment in minimum amount of 

corresponding solvents. 

 Bioassay 

Repellency was assessed using filter papers. Test areas consisted of 10 cm 

Whatman Nº 1 filter papers cut in half. Each solution (1 mL) was applied to a half-filter-paper 

disc as uniformly as possible with a pipette. The other filter paper half was either treated with 

methanol, acetone or water leaf extracts. Extract-treated and control half-discs were air-dried 

to evaporate the solvent completely. Full discs were then re-made by attaching treated halves 

to untreated halves of the same dimensions with cello tape. Each filter paper was placed in a 

Petri dish and larvae were released at the centre of each filter paper disc and then covered. Each 

treatment was replicated four times and the percentages of insects present on treated (T) and 

control (C) areas were recorded after 1hr, 2hrs, 4hrs and 24 hrs.  

Repellency is calculated by using the formula, Repellency= [(C-T)/C] x100  

Where C=Mean number of insects on control discs,  

T= Mean number of insects on treated discs.  
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Statistical analysis 

Statistical analysis was done using SPSS 21. 

RESULTS 

  Methanol extract induces much repellent behaviour than aqueous extract. The 

percentage of repellency was 100% in methanol extract treated where as 85.71% in aqueous 

extract treated after 1 hr. After 2 hrs, it became 94.73% and 75% respectively. 91.89% 

repellency was observed after 2 hrs in methanol extract treated while it is 66.66% in next one. 

After 24hrs the percentage of repellency was decreased in both tests. 50.4% repellency was 

showed in methanol treated larvae while 34.7% in aqueous extract treated insects. 

Table 1: Effect of C. infortunatum leaf extracts on repellency of 4th instar larvae of O. 

longicollis 

Time duration Methanol extract  Aqueous extract 

After 1 hr 100% 85.71% 

After 2 hr 94.73% 75% 

After 4 hr 91.89% 66.66% 

After 24 hr 50.4% 34.7% 

 

Class 0----0.01 to 0.1 

Class I----0.1 to 20 

Class II----20.1 to 40 

Class III----40.1 to 60 

Class IV---60.1 to 80 

Class V----80.1 to 100 
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Figure 1: Effect of C. infortunatum leaf extracts on repellency of 4th instar larvae of O. 

longicollis 

 

 

DISCUSSION 

Botanical insecticides have long been touted as attractive alternatives to synthetic 

chemical insecticides for pest management because botanicals reputedly pose little threat to the 

environment or to human health. The body of scientific literature documenting bioactivity of 

plant derivatives to arthropod pests continues to expand, yet only a handful of botanicals are 

currently used in agriculture in the industrialized world, and there are few prospects for 

commercial development of new botanical products.  

Advantage of natural product based repellents is minimum impact on environmental 

systems. Most of the repellent affect on olfactory receptors (Talukdar. 2006).  Rahdari and 

Hamzei (2017) demonstrated the efficacy of M. piperita, R. officinalis, and Coriandrum 

sativum oils for applying in organic food protection due to repellent activity of essential oils 

on Tribolium confusum. Zhang et al. (2017) reported the repellent activities of six Zanthoxylum 
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species including Z. armatum, Z. dimorphophyllum, Z. dimorphophyllum var. spinifolium, Z. 

piasezkii, Z. stenophyllum, and Z. dissitum essential oils against two storage pests including T. 

castaneum and L. serricorne adults and the essential oils of these six Zanthoxylum species 

essential oils possessed significant repellent activities against T. castaneum and L. serricorne 

adults.  

Kimutai et al. (2017) demonstrated that the essential oils of Cymbopogon citratus and 

T. minuta on the sandfly, Phlebotomus duboscqi. However, the effectiveness of the repellents 

depends on multiple factors including the type of repellents (active ingredients), formulation, 

mode of application, environmental factors (temperature, humidity, and wind), the 

attractiveness of individual people to insects, loss due to removal by perspiration and abrasion, 

the sensitivity of the insects to repellents, and the biting density.  

CONCLUSION 

The selected leaf extracts of C. infortunatum induced significant level of repellent behaviour 

against the fourth instar larvae of O. longicollis. This indicating that, the plant has a pivot role 

in pest management system and can be used for further studies which should be useful for 

preparing a promising pesticide for the control Banana pseudostem weevil, O. longicollis. 
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