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Abstract 

In the present study, Methanol extract of Argemone mexicana (satyanashi) and Calotropis procera (aak) were tested for 

antifeedant Indices against Helicoverpa armigera (Hübner) in gram field of Pali region of Rajasthan. Antifeedent index 

increased as methanol extract content increased. When 8% is used of Calotropis procera (aak), AFI was higher (77 %) while 

at 8 % concentration of Argemone mexicana (satyanashi), In comparison to the control group, the H. armigera larvae in their 

third instar had an AFI of 53%. Aak leaves consistently demonstrated a stronger antifeedant effect than Satyanashi leaves. 
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Introduction 

Helicoverpa armigera (Hübner) (Lepidoptera: Noctuidae) is 

a polyphagous pest of international plant agriculture that is 

multivoltine, cosmopolitan and economically significant. H. 

armigera larvae feed during their first and second instar on 

vegetative tissue like leaves or delicate branches before 

switching to most plant structures worldwide (including 

stems, leaves, flower heads, and fruits). (Reddy et al., 2004; 

Moral Garcia 2006; Rajapakse and Walter, 2007; Kotkar et 

al., 2009; Namin et al., 2014) [10, 7, 9, 6, 8]. Due to the 

development of resistance against numerous pesticides, 

conventional chemical-based methods to control this pest 

have failed in addition to raising environmental issues 

(Gunning et al., 1984; Kazzari et al., 2005) [3, 5]. Due to their 

insecticidal and insect repellent properties and lower 

environmental toxicity, botanical pesticides have attracted 

interest in the development of alternative pest management 

techniques. (Zahid et al., 2016) [15]. It is necessary to 

promote the use of straightforward plant extracts, such as 

leaf, flower, or fruit extracts, which are safe for non-target 

organisms like people.  

The perennial shrub, Calotropis procera (aak) and annual 

herb Argemone mexicana (satyanashi), was employed 

because of its biological effects on the pest H. armigera. 

This pest's anti-feeding behaviour has been investigated. 

The findings of this study will give important information 

for creating thorough pest management plans against H. 

armigera. 

 

Materials And Methods 

Collection of test insect 

The 3rd instar larvae of H. armigera are collected from 

gram fields in Pali region are subjected for antifeedent effect 

of Bio-pesticides like plant extracts on gram pod borer are 

also to be carried out simultaneously for evaluating how pod 

borer pests are controlled without affecting the soil as well 

as crops and ecological niche. 

 

Plant material extraction and collection 

Fresh leaves of Argemone mexicana (satyanashi) and 

Calotropis procera (aak) were taken from the plants and 

properly cleaned to eliminate dirt and other debris. The 

leaves were then shade dried until all moisture had vanished 

and the leaves had become crisp. Leaves were finely 

pulverised after drying. Soxhlet technique was used for 

extraction. (Sharma, 1988) [12]. Leaf powder weighing 50 g 

was extracted. The soxhlet device was used for two hours. 

The extract-containing solvent was then put through a 

rotating evaporator. 250 mg of the thick, dark green extract 

were collected in total. For antifeedant investigations, this 

extract was then made into a 250 ppm solution by diluting it 

in 1000 ml of methanol. It was then appropriately stored in 

dark bottles. 

 

Antifeedant effect 

The third instar of the test insect was used to study the 

antifeedant impact of plant extracts. At the necessary 

concentrations of 1%, 2%, 4%, and 8%, the testing was 

carried out using the leaf-dip method. The test insects' third 

instar underwent a three-hour pre-starvation period. To 

avoid carnivorous behavior, three duplicates of a single 

starved larva were released in each of the five beakers 

covered in muslin cloth, one for the experiment and one for 

the control. After 24 hours, observations were recorded. 

After 24 hours, leaves that had not been consumed were 

collected, and Waldbauer's (1968) [14] (Modified by Scriber 

and Slansky Jr. (1981) [11].  

Amount of food consumed and percent (%) reduction is 

food intake is worked out using the following formula.  

 

Food consumed = Initial weight of food offered - 

Corrected final weight of food 

 

 
 

Here,  

 

Wc = Weight of food consumed in control  

 

Wt = Weight of food consumed in treatment. 
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Results 

The third instar larvae were used for the testing because 

they are the most voracious feeders and consume the most 

food compared to earlier stages. Data on feeding deterrence 

of Calotropis procera (aak) on 3rd instar larvae of H. 

armigera are presented in Table-1. 

Food consumption in the control group went up.; however, 

it declined in the treated group. At 1% concentration, 

Antifeeding Index (AFI) was 67% in 3rd instar larvae. At 

2% concentration, AFI was 70% in 3rd instar. At 4% 

concentration, AFI was 73% in 3rd instar. At 8% 

concentration, AFI was 77% in 3rd instar (Table-1). 
 

Table 1: Antifeedant effect of the Calotropis proceran (aak) leaf extract on 3rd instar larvae of Helicoverpa armigera collected from 

different sources. 
 

Treatment Treatment % Conc. (g/L) Consumed food (mg) (Control) Consumed food (mg) (Treated) Antifeedant (%) 

Methanol 

1% 300 100 67% 

2% 300 90 70% 

4% 300 80 73% 

8% 300 70 77% 

 

Data on feeding deterrence of Argemone mexicana 

(satyanashi) on 3rd instar larvae of H. armigera are 

presented in Table-2. 

Food consumption increased in the control group while 

declining in the treatment group. In third instar larvae, the 

Antifeeding Index (AFI) was 43% at 1% concentration. AFI 

in the third instar was 47% at 2% concentration. At 4% 

concentration, AFI was 50% in 3rd instar. At 8% 

concentration, AFI was 53% in 3rd instar (Table-2). 

 

Table 2: Antifeedant effect of the Argemone Mexicana (satyanashi) leaf extract on 3rd instar larvae of Helicoverpa armigera collected from 

different sources. 
 

Treatment Treatment % Conc. (g/L) Consumed food (mg) (Control) Consumed food (mg) (Treated) Antifeedant (%) 

Methanol 

1% 300 170 43% 

2% 300 160 47% 

4% 300 150 50% 

8% 300 140 53% 

 

Discussion 

As a result, the Antifeedant Index rose as the concentration 
of methanol extract fed larvae increased. Any agent that 
prevents insects from eating is referred to as an antifeedant. 
Antifeedants typically have negative effects on feeding 
behaviour, which leads to growth retardation and eventually 
insect death. (Hummel brunner and Isman, 2001) [4]. At 5% 
concentration, Hygropia auriculata ethyl acetate extract 
showed feeding deterrent activity (64.48%) against third-
instar Spodoptera litura larvae. (Baskar et al., 2011) [1]. AFI 
was 72.32% in the third instar larvae and 28.66% in the 
fourth instar larvae in the methanol extract of Lantana 
camara L. at a concentration of 5%. (Singh et al., 2019) [13]. 
When administered to larvae in their second and third instar, 
M. pulegium essential oil shown strong antifeedant effect at 
74.15% and 61.72%, respectively. (Boulamtat et al., 2020) 
[2]. Similar outcomes were seen in the current trial as well. 

  

Conclusion 

Due to environmental pollution, pest resistance and 
resurgence, and unfavourable impacts on non-target 
creatures brought on by the indiscriminate use of synthetic 
pesticides, plant-based natural products in insect pest 
management programmes have attracted a lot of interest in 
recent years. It has been demonstrated that a number of 
plant extracts or isolated active chemicals have antifeedant 
activity. Farmers have utilised plant-derived products in 
many nations since ancient times, which inspired scientists 
to look for environmentally benign insecticides in the plant 
kingdom. Some substances have an impact on how insects 
feed and prevent them from eating. 
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