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A B S T R A C T 
Calotropis procera plants have possessed so many bioactive compounds against agricultural insects. A large number of 
leaves were collected shade dried and powdered then prepared petroleum ether, methanol and aqueous solution at 
various concentrations. The antifeedant activity was assayed using a leaf cut choice and leaf dip assay method.  C. 
medinalis is one of the agricultural pests. This pest is highly infected in the paddy field and causes severe damages to 
paddy leaves. To apply the solvent extraction of various concentrations of C. procera against C. medinalis. From the 
results, after applying the solvent extraction to the reduced feeding area of the leaves. The leaf extract solution to 
prohibit the feeding activity on Cnaphalocrocis medinalis larvae methanol, petroleum ether and aqueous extracts in 
1000ppm concentration showed antifeedant activity as 85.42, 73.73 and 68.70% respectively. 
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Antifeedant is defined as a chemical that inhibits 

feeding without killing the insect directly while the insect 

remains near the treated foliage and dies through starvation 

[1]. The bioactive compounds of plant origin are considered as 

an ecologically safe alternative and the plant extracts with 

complex mixtures of compounds have been widely 

investigated for their insecticidal, repellent, ovicidal, 

antifeedant and antiopposition properties [2]. The antifeedant 

activity of botanicals against insects has been studied in many 

countries. Qualification of the antifeedant effect of botanicals 

is of great importance in the field of insect pest management 

[3]. From an ecological point of view, antifeedants are very 

important since they never kill the target insects directly and 

allow them to be available to their natural balance, Higher 

antifeedant index normally indicates a decreased role in 

feeding [4]. In general, the antifeeding effect of plant extracts 

depend mainly on insect species, however, the plant structure-

activity relationship associated with its components on insect 

feeding is complex and no clear trends emerge [5]. 

Natural antifeedants are mainly planted substances of 

various chemical groups, particularly effective insect 

antifeedants are triterpenes [6]. Sesquiterpene lactones and 

alkaloids, cucurbitacins, quinines and phenols [7]. The 

phytochemicals produced in response to insect pest attack, 

affect feeding and Ovi-position of insects on the plants [8]. 

Many authors reported that the antifeedant effect may also due 

to the chemical constitutes of plants such as alkaloids, 

flavonoids, terpenes, tannins and sterols [9]. Isolation of the 

bioactive ingredients responsible for such antifeedant activity 

and morphological deformities could possibly facilitate 

development of new formulations for effective activity at 

lower concentrations, thereby making them economically low-

cost products [10]. Antifeedant property of plant extracts 

brings about retardation of growth and ultimately results in the 

death of the insect. However, compounds which do not 

display antifeedant property are reported to have growth 

regulatory activity [11]. The antifeedant and insect growth-

regulating effects of M. azedarach extracts are known for 

many insects [12]. Rice is one of the prominent crops of the 

world and widely cultivated in India. China, Thailand, Japan 

and Indonesia are the other countries which widely cultivate 

paddy. In India. West Bengal is the leading rice producer in 

India which is followed by Uttar Pradesh, Telangana, Andhra, 

Punjab, Orissa, Bihar, Chhattisgarh, Tamil Nadu, Karnataka, 

Maharashtra, Assam and Haryana [13]. Tamil Nadu has 

achieved the position of being the premier paddy producing a 

state in India. In agriculture, insects affect directly the 

growing part of the crop and cause severe damage resulting in 

revenue loss. The rice leaf folder (RLF) Cnaphalocrosis 

medinalis (guenee), is a predominant foliage feeder and one of 

the most destructive pests, affecting in all the rice ecosystems 

in Asia [14]. The larvae fold the leaves longitudinally by 

stitching the leaf margins and feed by scraping the green 

mesophyll tissue from within the folded leaves. 

A number of plants were identified in several 

developing countries for their pesticidal activities. The plant is 

toxic and is one of the few plants not eaten by grazing 

animals. Due to its toxicity, the latex extracted from the stem 

has traditionally been used to make poison arrows. The latex 

is highly toxic to human eyes and produces sudden painless 

dimness of vision with photophobia. Latex of Calotropis 

procera was studied for its inflammatory effects using pedal 

oedema and air pouch models of inflammation in rats [15]. 

Calotropis procera belongs to the family Asclepiadaceae and 



is a soft wooded, evergreen perennial shrub and growing 

widely throughout the tropical and sub-tropical regions of 

Asia and Africa. This plant is popularly used in their latex in 

traditional medicine worldwide [16]. The use of the plants, 

plant extracts and pure compounds isolated from natural 

sources has always provided a foundation for modern 

pharmaceutical compounds [17]. Calotropis species is 

traditionally used for the treatment of bronchitis, pain, asthma, 

leprosy, ulcers, piles, spleen, tumors, liver, abdomen and 

dyspepsia; it is also used frequently for cold, fever, diarrhea, 

rheumatism, indigestion, eczema and jaundice. 

 

MATERIALS AND METHODS 

 

Plant collection and solvent extract 

Calotropis procera plant leaf were collected from 

Thiruvannamalai District. The plant material was identified by 

using the book of Medicinal Plants by S.G. Joshi. Large 

quantity of C. procera were collected and washed thoroughly 

in clean water, and kept in shade for air-drying. They were 

then dried in the laboratory and were individually ground to a 

fine powder. The powder material was weighed and mixed in 

various solvent as aqueous, methanol and petroleum ether for 

preparation of extracts (the ratio of 1:10 w/v). The mixture 

was stirred for 30 minutes and left to stand for a period of 72 

hours each and then filtered. The filtered content was then 

subjected to evaporation in a rotary evaporator until solvents 

were completely evaporated to get the solidified solvent 

extracts. After this they were preserved in tightly corked 

labeled bottles and stored in a refrigerator until further use. 10 

mg of plant extracts were dissolved in 1 ml acetone and then 

dissolved in 10 ml distilled water to get 1000 ppm as stock 

solution. Concentrations of 200, 400, 600, 800 and 1000 ppm 

were prepared from stock solution. 

 

Antifeedant activity 

Antifeedant activity was assayed using a leaf cut choice 

- test [18], [19] and ‘leaf dip assay’ method [20]. The fresh 

ADT-43 paddy leaves measuring 8cm length were dipped in 

the test tube at various concentration (200, 400, 600, 800 and 

1000 ppm) and after 30 minutes shade drying the leaves were 

arranged in Petri dish (15cm dia) plant extract of C. procera 

against the larvae of C. medinalis lined with a moist filter 

paper disc. The control leaves were treated with distilled water 

alone. The IV and V instar larvae were allowed to feed on the 

treated leaf discs only once and the experiment was continued 

for 48h. The test was carried out in glass Petri dish (15cm via) 

closed with another Petri dish. At each tested concentration 

three replicates of two individually kept larvae were tested. 

The larvae were allowed to feed for 48h and unfed areas of the 

left-over leaf discs were measured by graph method and 

percent feeding and antifeedant activity calculated based on 

the formula of [21]. 

 

Percent 

feeding = 

Area given for feeding – Corrected 

area left × 100 

Area given for feeding 
 

 

Antifeedant 

activity 

(%) = 

Left disc consumed by the larvae 

in control – Left disc consumed by 

the larvae in treated 
× 100 

Left disc consumed by the larvae 

in control + Left disc consumed by 

the larvae in treated 

Statistical analysis 

All data were subjected to analysis of variance 

(ANOVA) implemented in SPSS package and the means were 

separated using Duncan's multiple range test [22]. All the 

observed effects were considered for statistical significance at 

P < 0.05. 

 

RESULTS AND DISCUSSION 

 

C. medinalis treated with three solvent extracts of C. 

procera leaves were tested the properties of antifeedant 

activity and presented in (Table 1, Fig 1). Highest antifeedant 

activity of 85.42% was observed in methanol extract at 

1000ppm concentration and lowest effect of 34.23% was 

observed in aqueous extract at 200ppm concentration in 

methanol extract showed good antifeedant activity with 

increasing concentrations as 45.24% (200ppm), 50.98 

(400ppm), 59.61% (600ppm) 77.30% (800ppm) and 85.42% 

(1000ppm). Next to methanol extract, petroleum ether 

possesses antifeedant properties as 38.16% (200ppm) 42.12% 

(400ppm), 51.10% (600ppm), 66.16% (800ppm) and 73.73% 

(1000ppm). Aqueous extract were observed lowest antifeedant 

activity with comparing of other two extracts, as 34.23% in 

200ppm, 43.66% in 400ppm, 53.56% in 600ppm, 65.74% in 

800ppm and 68.70% in 1000ppm. Maximum antifeedant 

activities of 85.42, 73.73 and 68.70% were found in methanol 

> petroleum ether > aqueous respectively at 1000ppm 

concentration. The percent leaf area feeding was decreased 

with increasing concentrations. Percent feeding was ranging 

from 82.66% (control) to 6.50(1000ppm) in methanol extract 

31.16% in 200ppm, 26.83% in 400ppm, 20.91% in 600ppm, 

10.58% in 800ppm and 6.50% in 1000ppm were observed 

feeding activity in methanol extract. Next to methanol extract, 

petroleum ether and aqueous extracts almost same feeding 

activity in all concentrations at 200, 400,600,800 and 

1000ppm as 37.00, 33.66, 26.75, 16.83, 12.5 and 40.50, 32.41, 

25.00, 17.08 and 15.33% in respectively (Fig 2). All the plant 

extracts were found to protect leaf area when compared to 

control. 

 

Table 1 Percent antifeedant action of leaf extracts of 

Calotropis procera on fourth instar larvae C. medinalis 

Leaves 

extracts 

Concen

tration 

(ppm) 

Leaf area 

consumed 

(cm2) 

Percent 

feeding 

Antifee

dant 

index 

Petroleum 

Ether 

Control 9.92±0.16a 82.66 - 

200 4.44±0.02b 37.00 38.16 

400 4.04±0.15c 33.66 42.12 

600 3.21±0.01d 26.75 51.10 

800 2.20±0.03e 16.83 66.16 

1000 1.50±0.01f 12.5 73.73 

Methanol 

Control 9.92±0.16a 82.66 - 

200 3.74±0.02b 31.16 45.24 

400 3.22±0.01c 26.83 50.98 

600 2.51±0.02d 20.91 59.61 

800 1.27±0.02e 10.58 77.30 

1000 0.78±0.02f 6.50 85.42 

Aqueous 

Control 9.92±0.16a 82.66 - 

200 4.86±0.01b 40.50 34.23 

400 3.89±0.02c 32.41 43.66 

600 3.00±0.02d 25.00 53.56 

800 2.05±0.18e 17.08 65.74 

1000 1.84±0.01f 15.33 68.70 
 

Different alphabets notified significant level at 0.05% DMRT 
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Plant substances acting as antifeedants are found in all 

the compound groups of secondary plant metabolism. Several 

plant secondary metabolities are known antifeedants and they 

possess various chemicals such as triterpenes, sesquiterpenes, 

lactones and alkaloids, cucurbitacines, quinines and phenols. 

Some plant families include numerous species containing 

bioactive substances, amongst which are voluble oils 

especially terpenes are reported to contain antifeedant 

properties against various lepidopteran agricultural pests [23]. 

Antifeedants offer first line of crop protection against 

notorious insects. Any substances that reduces food 

consumption by an insect can be considered as an antifeedent 

or feeding deterrent [24]. The most antifeedents, the modes-

of-action are directed at the taste cells. A typical gustatory 

sensillum in an insect contains receptors selective for 

deterrents and others for stimulants (such as sugars and amino 

acids). Although most antifeedent likely act by stimulating a 

deterrent receptor, that in turn sends a signal (do not feed) to 

the feeding centre in the insects central nervous system, some 

antifeedents are throught to block or otherwise interfere with 

the perception of feeding stimulant [25]. The antifeedant and 

oviposition deferent activities were more prominent than the 

knock down effects [26]. In case of leaf hoppers and plant 

hoppers, disruption of growth resulted in reduction in size and 

weight of insects after feeding on plants treated with crude or 

commercial neem formulations. Consequently, the proportion 

of nymphs becoming adults was also affected [27]. However, 

in lepidopterous insects larval pupal intermediaries were 

observed. Aqueous extracts of Calotropis procera and Datura 

stromonium display about 90% feeding against H. armigera 

[28]. This study displays 69% feeding against Cnaphalocrocis 

medinalis larvae with aqueous extract. Leaf extracts of 

Calotropis procera against Musca domestica to indicate the 

antifeedant properties which may be due to the different 

compounds present in the extract possessing different 

bioactivities [29]. 

 

   

Fig 1 Percent antifeedant effect of Calotropis procera  Fig 2 Percent feeding activity of Calotropis procera 

 
In this study also evaluated the various solvent extract 

of C. procera leaves against C. medinalis pest. The percentage 

of feeding was decreased with increasing concentrations, in 

the same time antifeedant activity increased with increasing 

concentrations [30]. Methanol extracts showed high 

antifeedant deferent at 1000ppm (85.42%) concentration, on 

the other two solvent extracts has contain moderate activity 

followed by petroleum ether (73.73%) and aqueous (68.70%) 

extract [31]. Antifeedant and larvicidal activity of acetone, 

chloroform, ethyl acetate, hexane and methanol peel, leaf and 

flower extracts of Citrus sinensis, Ocimum canum, Ocimum 

sanctum and Rhinacanthus nasutus against lepidopterans 

suggest their potential as an ideal ecofriendly approach for the 

control for the agricultural pests [32]. Whereas the observation 

of this study reveals C. procera plants have been performed 

good antifeedant properties against C. medinalis larvae. 

Combination of an antifeedant with a physiological 

toxin is another choice to develop a sustainable pest 

management strategy based on plant products [33]. The 

toxicity effect may be attributed to the secondary metabolities 

[34], which have been isolated from various plant parts. These 

tend to affect insects in several ways such as disrupting major 

metabolic pathways and causing rapid death, acting as 

deterrents, photostimulants or antifeedants or modifying 

oviposition [35]. The methanol extracts of C. procera leaves 

applied very effective control of C. medinalis on the paddy 

field. 

 

CONCLUSIONS 
 

All the plants are possessing many bioactive 

compounds. These bioactive materials are acts as antifeedant 

deterrent and larvicidal activities. Chemical pesticides are 

controlling of the pest infection but reduced the soil quality. 

Hence, now a days the alternative method of plant materials to 

be used controlling of pest and maintained soil quality. The 

leaf extracts of C. procera prohibit the feeding area on paddy 

leaves for C. medinalis larvae. In furthermore, this plant 

extracts are controlling of C. medinalis as well as maintained 

toxic free environment. 
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