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Abstract 
Crop loss to the turn of 30% in plants caused due to the insect pests infesting several crop plants. The use of 
chemical insecticides and pesticides in crop protection deteriotes soil health, water bodies and affects human 
health. Helicoverpa armigera (Hubner) is one of the serious pests which feed on more than 150 crops 
throughout the world. Nanotechnology is promising field of science having great application in the field of 
agriculture, especially in pest management. The application of nanotechnology as supplement for the existing 
practices or strategies like trap cropping, biopesticides and pheromones are discussed in this review. 
Keywords: Crop loss, insecticides, pesticides, Helicoverpa armigera, nanotechnology, biopesticides.   

Introduction 
Helicoverpa armigera (Hubner) (Lepidoptera: Noctuidae), 
is a highly polyphagous pest, feeding on tomato (Sharma 
et al., 2011), cotton (Malik et al., 2000), pigeonpea 
(Sreekanth and Seshamalakshmi, 2005), chickpea 
(Ahmad et al., 1989), okra (Sarate et al., 2012) and 
groundnut (Srivatsav et al., 2009) (Fig. 1). Several 
practices including chemical, biological and biopesticides 
were used for its management. The agricultural 
application of nanotechnology can suggest development 
of efficient and potential implications for overcoming of 
the management of pests in crops. Nanoparticles can be 
used in the preparation of new formulations like 
pesticides, insecticides, insect repellents, pheromones 
and fertilizers (Barik et al., 2008). This review deals with 
the biology of H. armigera along with the integrated 
practices for the management of H. armigera and the 
scope of application of nanotechnology.  
 
Life cycle of Helicoverpa armigera 
Helicoverpa armigera completes its life cycle within  
35-40 d, depending upon the crops on which it feeds on. 
The life cycle of this pest is being studied by Singh 
(1972). In July-Aug, the female moths developed from 
caterpillars fed on corn, chickpea, and capsicum laid 
1125.4, 1173.3 and 481.5 eggs respectively. In Aug-Sep, 
female moths, grown on okra, corn, tomatoes, tobacco, 
sunflower, lucerne and cabbage laid 996.0, 847.9, 955.2, 
771.7, 744.3, 673.7 and 540.0 eggs, respectively.  
The female obtained from caterpillars fed on tomato fruits 
laid about 900 eggs in all the summer months.  
The incubation period of eggs lasted 2.7 d in July-Aug. 
The development of caterpillars and the number of instar, 
depend on the type of food provided. In July-Aug, the 
female larvae on tomato fruits completed development in 
18 d and weighed around 432 mg, where the male moths 
weighed 444.5 mg. When fed on gram pods, female 
larvae had the shortest developmental time (9 d) 
attaining average weight of 479.75 mg; the male larvae 
too developed in 8.7 d and weighed 471.6 mg.  

 
Fig. 1. Helicoverpa armigera adults: (a) Male and (b) Female.

 

The rate of development on other food plants is relatively 
slower, being slowest in the case of sunflower (26 d).  
 
Rearing of H. armigera on artificial diet 
Rearing of H. armigera on artificial diet were done 
according to the protocol of NBAII (Singh et al., 2002). 
Helicoverpa armigera is reared on a semi-synthetic diet. 
The composition of the diet is  includes, Fraction A: 
Kabuli gram (105 g), Methyl Para-hydroxyl benzoate  
(2 g), sorbic acid (1 g), Yeast tablets (2 capsules). 
Fraction B: Agar agar (12.75 g), Fraction C: Ascorbic 
acid (3.25 g), Multivitamin (2 capsules), Vitamin E:  
2 capsules, Streptomycin sulphate (0.25 g). The room 
temperature should be 26 ± 1C and reletive humidity is 
maintained at 60-70%. Ingredients of fraction “A” are 
mixed in 390 mL of water and blended for 2 min. Fraction 
“B” is boiled in 390 mL of water and added to fraction “A” 
in the blender and the blender was run for a minute. 
Contents under fraction “C” are added and blended again 
for a minute. The diet is then dispended into sterilized 
glass vials or plastic container  to a height of 2.5 cm and 
plugged with cotton wool or pin holed lid.  
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The larvae are transferred at the rate of  single vial  or 
container  and the pupae  formed are collected after  
20-25 d. The compartments in the inner multicellular tray 
divide the diet in the basal tray into pieces. The larvae 
are then individually placed in the compartment through 
the hole. The lid lined with wire mesh is used for covering 
the holes of inner tray. The larval period  lasts for  
20-25 d,  pupal period 7-10 d, and adult longevity 7-10 d. 
 
Integrated Pest Management (IPM) for pest control 
There are several methods available to control 
Helicoverpa armigera. Trap cropping is a method of 
concentrating a pest population into a manageable area 
by providing with an area of a host crop or an area of a 
preferred host crop. For eg., H. armigera population on 
cotton, okra and pigeon pea can be greatly reduced by 
growing neem as a trap crop (Duraimurugan and 
Regupathy, 2005). Marigold was grown as a trap crop in 
tomato fields (Hussein et al., 2006). Several 
biopesticides are developed against H. armigera. Use of 
neem based pesticides such as Nimikrin, Nimbidin and 
Nimbicidine on chickpea (Jitendra kulkarni et al., 2009), 
can effectively control H. armigera.  Some wild soyabean 
cultivars such as 356, M4, M7, M9, Clark, Sahar, JK and 
BP (Naseri et al., 2009) showed resistance to this pest. 
There are transgenic crops such as cotton (John et al., 
2004), soyabean (David et al., 2000) maize (Deepak 
saxena and Stotzky, 2001), tomato (Li et al., 2007), 
cultivated throughout the world. Genetically modified 
cotton carrying Cry1Ac gene isolated from Bacillus 
thuringiensis, incorporated into the cotton plant, which 
often shows resistance to H. armigera. The pigeonpea 
pod damage inflicted by H. armigera was minimum with 
the application of neem seed kernel extract followed by 
Bt at an interval of 20 d from the pod initiation stage 
onwards (Bhushan and Nath, 2006). However, GM crops 
have drawbacks also. GM peas by adding a protein from 
beans that conferred resistance to express a Brazil nut 
protein was drawn from production after it was also found 
to be allergenic in tests (Suzie key et al., 2008).  
 
There are natural chemicals emitted in the form of 
volatile by virtually all known insects. Each insect species 
has its own unique signature scent that is pheromone. 
The controlling of H. armigera   using   pheromones is 
very efficient and environmentally safe. The fact that only 
male moths were caught by pheromones and the total 
numbers of adult moth catches were significantly higher 
by pheromones than light traps was reported by Mansoor 
et al. (2012). Pheromones in pests management aims at 
mating disruption by treating the crop with appropriate 
pheromone to prevent male moths from locating “calling 
females” and thus suppresses mating. The principle here 
is the development of slow release formulations, which 
maintain relatively release of pheromone for several 
weeks and thus disrupt mating. Trapping the male moths 
of target pest species, utilizing the species-specific 
pheromones facilitates early detection of the pest 
occurrence.  

 
IPM is thus, more complex for the producer to 
implement, as it requires skill in pest monitoring and 
understanding of the pest dynamics, besides the 
cooperation of all among the producers for effective 
implementation (Dhawan and Peshan, 2009). 
 
Use of nanotechnology in controlling H. armigera 
Nanotechnology is a recent discipline which has been 
used in pest control. The ingenuity of nanotechnology is 
the potential to precisely form matter to atomic level 
specificity. Thus, the major benefit of employing  
nano-based pesticides is the opportunity to enhance 
properties such as efficacy and specificity. The potential 
application and benefits of nanotechnology are 
enormous. These include insect pest management 
through the formulations of nanomaterials based 
pesticides and insecticides, bio-conjugated nanoparticles 
for slow release of nutrients and water.  Nanotechnology 
has promising application in nanoparticle mediated gene 
transfer. It can be used to deliver DNA and other desired 
chemicals into plant tissues for protection of host plants 
against insect pests (Torney, 2009).  
 
The pediculocidal and larvicidal activity of synthesized 
silver nanoparticles using an aqueous leaf extract of 
Tinospora cordifolia showed maximum mortality against 
the head louse Pediculus  humanus and fourth instar 
larvae of Anopheles subpictus and Culex-quinque 
fasciatus (Jayaseelan et al., 2011). Encapsulated 
citronella oil nano-emulsion is prepared by high-pressure 
homogenization of 2.5% surfactant and 100% glycerol, to 
create stable droplets that increase the retention of the 
oil and slow release. The release rate depends upon the 
protection time; consequently a decrease in release rate 
can prolong mosquito protection time (Sakulk et al., 
2009). Nanoencapsulation is a process through which a 
chemical is slowly but efficiently released to the particular 
host for insect pests control. Release mechanisms 
include dissolution, biodegradation, diffusion and osmotic 
pressure with specific pH (Vidyalakshmi et al., 2009).  
Nanopesticides, nanofungicides and nanoherbicides are 
being used efficiently in agriculture (Owolade et al., 
2008). Nanoparticles loaded with garlic essential oil are 
efficacious against Tribolium castaneum Herbst (Yang  
et al., 2009). Nanotube filled with aluminosilicate can 
stick to plant surfaces, while ingredients of nanotube 
have the ability to stick to the surface hair of insect pests 
and ultimately enter the body and influence certain 
physiological functions (Patil et al., 2009). 
 
Conclusion 
The potential application and benefits of nanotechnology 
are enormous. Nanotechnology in agriculture plays a 
very important role in the slow release effects which 
includes pest control with increased shelf-life to various 
applications in the agricultural fields. This review 
indicates the importance of nanoparticles, with respect to 
the life cycle of the pest controlling it biologically. 
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