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Topic: Insects:  As a Predator and Parasitoids 

The successful management of an insect pest by means of another living 

organism (parasitoids, predators and pathogens) that is encouraged and 

disseminated by man is called biological control. In such programme the natural 

enemies are introduced, encouraged, multiplied by artificial means and disseminated 

by man with his own efforts instead of leaving it to nature. The insects having a 

behavior of predatory and parasitic nature are discussed under this topic.  

 
PREDATORS: Predators are free living organisms that feed on their prey, devouring 

them completely and rapidly. Or an organism that capture and feeds on other insects 

are called predator.   

Examples: 

1. Mantids, Chrysoperla, Predatory bugs,  

2. Vedalia beetle Rodolia cardinalis on cottony cushion scale,  

3. Australian lady bird beetle Cryptolaemus montrouzieri mealy bugs and scale 

insects. 

4. Anthocorid bugs used in sunflower thrips aphids eggs and young larvae of moths 

 
Characteristics of a good insect predator: 

1. A predator generally feeds on many different species of prey, thus being a 

generalist or polyphagous nature. 

2. A predator is relatively large compared to its prey , which it seizes and devours 

quickly. 

3. Typically individual predator consumes large number of prey in its life time Ex: A 

single coccinellid predator larva may consume hundreds of aphids. 

4. Predators kill and consume their prey quickly, usually via extra oral digestion. 

5. Predators are very efficient in search of their prey and capacity for swift 

movements. 



6. Predators develop separately from their prey and may live in the same habitat or 

adjacent habitats. 

7. Structural adaptation with well developed sense organs to locate the prey. 

8. Predator is carnivorous in both its immature and adult stages and feeds on the 

same kind of prey in both the stages. 

9. May have cryptic colorations and deceptive markings Ex. Preying mantids and 

Robber flies. 

Predatism: 

Based on the degree of use fullness to man, the predators are classified as on: 

1. Entirely predatory, Ex. Green lacewings, tiger beetles lady bird beetles except 

Henosepilachna genus. 

2. Mainly predator but occasionally harmful. Ex. Odonata and mantids occasionally 

attack honey bees. 

3. Mainly harmful but partly predatory. Ex. Cockroach feeds on termites. Adult blister 

beetles feed on flowers while the grubs predate on grass hopper eggs. 

4. Mainly scavenging and partly predatory. Ex. Earwigs feed on dead decaying 

organic matter and also fly maggots. Both ways, it is helpful. 

5. Variable feeding habits of predator, Ex. Tettigonidae: omnivorous and carnivorous 

but damage crop by lying eggs. 

6. Stinging predators. In this case, nests are constructed and stocked with prey, 

which have been stung and paralyzed by the mother insect on which the eggs 

are laid and then scaled up. Larvae emerging from the egg feed on paralyzed but 

not yet died prey. Ex. Spider wasps and wasps. 

 

 
 

 

Fig 1: Lady bird beetle (Coccinellids) and mantis 



 
 

 

 
 

Fig 2: Green lacewing (Chrysoperla carnea) feed on aphid and eggs 
 

PARASITE AND PARASITOIDS: 
 
Parasites: An organism which is depends and survives on another organisms 

throughout its all life stages. Ex. Head louse.  

 A parasite weakens or kills the host while feeding 

 Many parasites on a single host 

 Requires only one part of one host to reach maturity 
 

Parasitoids: An insect parasite of an arthropod that is parasitic in its immature stage 

killing the host in the process of development and adults are free living. Ex. 

Trichogramma, Bracon and Campoletis chlorideae. 

Characteristics of good parasitoids: 

A parasitoid should have the following qualities for its successful performance. 

1. Should be adaptable to environmental conditions in the new locally 

2. Should be able to survive in all habitats of the host 

3. Should be specific to a particulars sp. of host or at least a narrowly limited range 

of hosts. 



4. Should be able to multiply faster than the host 

5. Should be having more fecundity 

6. Life cycle must be shorter than that of the host 

7. Should have high sex ratio and have good searching capacity for host 

8. Should be amendable for mass multiplication in the labs 

9. Should bring down host population within 3 years 

10. There should be quick dispersal of the parasitoid in the locality 

11. It should be free from hyperparasitism. 

Table 1: Types of parasitoid insects 

Types of parasitoids Scientific name Host insect 

Egg parasitoids Trichogramma chilonis 

Trichogramma japonicum 

Boll worms of cotton, 

sugarcane internal borer, 

rice stem borer, gram pod 

borer 

Telenomus remus Tobacco caterpillar, 

Egg-larval parasitoids Chelonus balckburni Spotted boll worm of cotton 

Larval parasitoids Campoletis chloridae Gram pod borer 

Larval-pupal parasitoids Isotima javensis  Top shoot borer of 

sugarcane 

Pupal parasitoids Trichospilus pupivora Coconut black headed 

caterpillar 
 Brachymeria nephantidis 

Nymphal and adult 

parasitoids 

Aphelinus mali Apple wooly aphid 

 Encarsia formosa Whitefly  

Ecto-parasitoid Epiricania melanoleuca Pyrilla of sugarcane 

 

Based on the site of parasitisation: 

1. Ecto-parasitoids: They attack its host from the outside of the body of the host. 

The mother parasite lays its eggs on the body of the host and after the eggs are 

hatched the larvae feed on the host by remaining outside only. Ex. Epiricania 

melanolenca, on pyrilla. 



2. Endo-parasitoids: They enters the body of the host and feeds from inside. The 

mother parasite either lays its eggs inside the tissues of the host or on the food 

material of the host to gain entry inside. Ex. Braconids & Icheneumonids, Apanteles 

flavipes on jowar stemborer larvae. 

Parasitism: It is the phenomena of obtaining nourishment at the expense of the host 

to which the parasite is attacked.  

Kinds of parasitisms: 

1. Simple parasitism: Irrespective of number of eggs laid the parasitoid attacks the 

host only once. Ex. Apanteles taragamae on the larvae of Opisina arenosella, 

Goniozus nephantids 

2. Super parasitism: It is a type of parasitism where more individuals of same 

species are present in a single host that can complete development in a normal way. 

Ex. Apanteles glomeratus on Pieris brassica, Trichospilus pupivora on pupae of 

black headed caterpillar. 

3. Multiple parasitism: Phenomenon of simultaneous parasitization of host 

individual by two or more different species of primary parasites at the same time. Ex. 

1. Bracon brevicornis, Eriborus trochanteratus and Goniozus nephantidis attack 

larvae of black headed caterpillar. 2. Trichogramma, Telenomous and Tetrastichus 

attack eggs of paddy stem borer.  

4. Hyper parasitism:  It is a type of parasitism in which a parasitoid attacks another 

parasitoid. Ex. Goniozus nephantidis is parasitized by Tetrastichus israeli, Most of 

the Bethylids and Braconids are hyper parasites. 

5. Adelphoparasitism/auto-parasitism: Female develops as a primary parasitoid 

but the male is a secondary parasitoid through female of its own species. This is also 

called as heteronomous hyperparasitoids. Ex. Chalcidoid, Encarsia formosa  

females develop on the whitefly while males become internal hyper parasites of the 

larvae females of their own species. 

 6. Cleptoparasitism: A parasitoid attacking a host already parasitized by another 

species of parasitoid. Ex. Pine shoot moth attacked by either Eurytoma pini or 

Rhyacionia buoliana one followed by another. 

7. Polyembryonic parasitism:  It is the phenomenon of an individual host by single 

larvae of a single parasitic species, but develops into several parasitoids within the 

host body. Ex. Potato tuber moth attacked by Copidosoma koehleri. 



 

Fig 3: Larval parasitoids Campoletis chlorideae on gram pod borer 

 

Fig 4: Egg parasitoids Trichogramma sp. on egg of gram pod borer 



 

 

Fig 5: Egg-larval parasitoid Bracon hebetor on Til hawk moth larva 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 6: Nymphal parasitoides (Epiricania melanoleuca) on Pyrila 

 

 

 



 
Table 1: Differences between insect predator and parasitoids 

S.No. Predator Parasitoids 

 It is a free living organism that feeds on their 
prey, devouring them completely and rapidly 

 

It is an insect that feeds on 
the body of another insect 
during the immature stage 
of the their life cycle and 
adult is a free-living insect 

1.  Its body have large in size Smaller in size 

2.  Very active in habits  
 

Usually sluggish one the 
host is secured 

3.  Feed upon large number of small insects every 
day 

Feed upon single host 
insect  

4.  Organs of low common sense organs and 
mouth parts are well develop 
 

Not very well developed 
and sometimes reduced 
even, ovipositor well 
developed and oviposition 
specialized 

5.  Stronger, larger and usually more intelligent 
than the prey 
 

Smaller and not markedly 
more intelligent than the 
host 

6.  Life cycle long  Life cycle short  

7.  Attack on the prey is casual and not well 
planned 
 

Planning is more evident 

8.  Seizes and devours the prey rapidly 
 

Lives on or in the body of 
the host killing it slowly 

9.  Attack on prey is for obtaining food for the 
attacking predator itself, excepting in wasps 
which sting the caterpillars to paralyze and 
provide them as food in the nest for the young 

It is for provision of food for 
the off spring 

10.  A single predatory may attack several hosts in 
a short period 

A parasite usually 
completes development in 
a single host in most cases 

11.  May have cryptic colourations and deceptive 
markings 

Not found more deceptive 
markings 

12.  Ex. Green lacewings, Preying mantids, 
Antlions, dragonflies etc. 

Ex. Trichogramma spp, 
Bracon sp. Apanteles sp 
etc. 

 

Some successful examples in biological control of pests: 

• Control of cottony cushion scale, Icerya purchasi on fruit trees by its predatory 

Vedalia beetle, Rodolia cardinalis in Nilgiris. The predator was imported from 

California in 1929 and from Egypt in 1930 and multiplied in the laboratory and 

released. Within one year the pest was effectively checked. 



• For the biological suppression of Water Fern, Salvinia molesta, the weevil, 

Cyrtobagous salviniae, was imported from Australia in 1982. Exotic weevil, C. 

salviniae was released for the control of water fern, S. molesta in a lily pond in 

Bangalore in 1983-84. Within 11 months of the release of the weevil in the lily 

pond the salvinia plants collapsed and the lily growth, which was suppressed by 

competition from salvinia resurrected. 

• Biological Control of Water Hyacinth, Eichhornia crassipes, three exotic natural 

enemies were introduced in India viz., hydrophilic weevils – Neochetina bruchi 

and N. eichhorniae (Argentina) and galumnid mite Orthogalumna terebrantis 

(South America) in 1982 for the biological suppression of water hyacinth. 

• Apple woolly aphis, Eriosoma lanigerum in Coonor area by Aphelinus mali 

(parasitoid).  

• Control of shoot borers of sugarcane, cotton bollworms, stem borers of paddy and 

sorghum with the egg parasitoid, Trichogramma australicum @ 50,000/ha/week 

for 4-5 weeks from one month after planting.  

• Centrococcus isolitus on brinjal; Pulvinaria psidi on guava and sapota; 

Meconellicoccus hirsutus on grape and Pseudococcus carymbatus on citrus 

suppressed by Cryptolaemus montrouzieri. Parasites can be grouped as 

furnished below 

Techniques involve in biological control: 

Biological control practices involve three techniques viz., Introduction, 

Augmentation and Conservation. 

1. Introduction or classical biological control: It is the deliberate introduction and 

establishment of natural enemies to a new locality where they did not occur or 

originate naturally. When natural enemies are successfully established, it usually 

continues to control the pest population. 

2. Augmentation: It is the rearing and releasing of natural enemies to supplement 

the numbers of naturally occurring natural enemies. There are two approaches to 

augmentation. 

a. Inoculative releases: Large number of individuals are released only once during 

the season and natural enemies are expected to reproduce and increase its 



population for that growing season. Hence control is expected from the progeny and 

subsequent generations and not from the release itself. 

b. Inundative releases: It involves mass multiplication and periodic release of 

natural enemies when pest populations approach damaging levels. Natural enemies 

are not expected to reproduce and increase in numbers. Control is achieved through 

the released individuals and additional releases are only made when pest 

populations approach damaging levels. 

3. Conservation: Conservation is defined as the actions to preserve and release of 

natural enemies by environmental manipulations or alter production practices to 

protect natural enemies that are already present in an area or non use of those pest 

control measures that destroy natural enemies. 

Important conservation measures are: 

 Use selective insecticide which is safe to natural enemies. 

 Avoidance of cultural practices which are harmful to natural enemies and use 

fauorable cultural practices. 

 Cultivation of varieties that favour colonization of natural enemies 

 Providing alternate hosts for natural enemies. 

 Preservation of inactive stages of natural enemies. 

 Provide pollen and nectar for adult natural enemies. 
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