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Short Communication 

 

Biological control of pests 
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Abstract 

Biological pest control utilizes the balance in the predator and prey relationship that has been set by 

nature among almost all the organisms. Biological control may be defined as the use of natural enemies 

to suppress the pest species. The term natural enemy refers principally to the parasites and predators 

(mostly other insects) but may also include disease causing organisms. The pests of different crops also 

affect the total crop production in the country. Hence to minimize the losses caused by these pests and 

diseases, and integrated pest management programme is adopted. Biological control constitutes an 

important part of it. There are three different type of agents used for suppression of pests in a crop. These 

are insect predators, parasites and diseases of insects induced by microorganisms. 
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Introduction 

Biological pest control utilizes the balance in the predator and prey relationship that has been 

set by natureamong almost all the organisms. Biological control may be defined as the use of 

natural enemies to suppress the pest species. The term natural enemy refers principally to the 

parasites and predators (mostly other insects) but may also include disease causing organisms. 

Use of biological control as pesticides reduces the harmful effects of the use of chemical 

pesticides. Biological control is more suitable for present era due to reasons that it is 

comparatively non-polluting, environmentally safe and economically viable. In the intensive 

agriculture production, the new high yielding varieties are prone to a large number of diseases 

and pests. The high doses of insecticides and pesticides used, poses a problem of pollution, 

residual toxicity etc. The pests of different crops also affect the total crop production in the 

country. Hence to minimize the losses caused by these pests and diseases, and integrated pest 

management programme is adopted. Biological control constitutes an important part of it. 

 

Biological Control Agents 

There are three different type of agents used for suppression of pests in a crop. These are insect 

predators, parasites and diseases of insects induced by microorganisms.  

 

A. Predators: Predators of insects are animals which capture and consume them as a source of 

food. Many are other insects, but some other animals also feed on insects, either exclusively or 

a component of a more mixed diet. 

 

Insect predators and their prey: The predatory habit is quite widespread among different 

insect groups, and some species exists in most orders. Among these the lady birds are 

important as they attack mainly aphids, scale insects, and mealy bugs, many of which are 

serious pests of plants. The ground beetles, rove beetles and tiger beetles are predators of a 

diverse range of ground dwelling insects. A few orders of insects such as Neuroptera are 

exclusively predatory. Oily few flies, ants, bees and wasps are predatory. Spiders which are 

close relatives to insects are exclusively predatory. The predatory habit is also quite common 

in mites. The major groups of insect predators are given in table 1 along with their preys 
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Table 1: The major groups of insect predators and their prey 

 

Sl. No Group Stages which is predatory Main prey 

1 Lady bird beetles Larvae & adults Aphids, Scale insects Mealy bugs 

2 Ground beetles Larvae & adults Various soil dwelling insects 

3 Rove beetles Larvae & adults Various soil dwelling insects 

4 Tiger beetles Larvae & adults Various insects on ground surface 

5 Lace wings Larvae & adults Aphids 

6 Hover flies Larvae only Aphids 

7 Robber flies Adults & also larvae in some areas Various insects 

8 Many species of wasps & ants Adults but prey fed to larvae Various insects 

9 Predatory bugs from several families Nymphs & adults Various soft bodied insects 

10 Arachnid spiders Juveniles & adults Plant feeding mites 

 

B. Parasites: Insect parasites are those whose larvae feed 

internally or externally on the body of other insects. Insect 

parasites are always smaller than their hosts, while in 

predators insects are always bigger than the prey. Insect 

parasites invariably kill their host by the time their own 

development is complete: It is generally believed that a good 

parasite should have high searching power, short life-cycle, 

minimum super parasitism and specific in habit. An ideal 

natural enemy is that which could be mass produced easily, 

and reared on common hosts. Its climatic requirements should 

be close to that of pest, which is to be con- trolled. 

 

Parasitic insects: The parasitic mode of life is not 

widespread among all the insect groups but is confined for all 

practical purposes, to orders Hymenoptera and Diptera. In 

these groups, a large number of species are involved. The 

main families under these orders are listed in Table 2 along 

with their principal hosts. 

 
Table 2: The main parasitic families of insects and their principal hosts 

 

Sl. No Order Family Principal hosts 

1 Hymenoptera Ichneumonide Larvae of holometabolous insects, specially Lepidoptera (in this case hyper-parasites) 

  Braconidae Larvae of holometabolous insects also aphids 

  Encyrtidae Larvae and pupae of Lepidoptera 

  Eulophidae Scale insects & mealy bugs 

  Aphelinidae Aphids and scale insects 

  Pteromalide Larvae and pupae of Lepidoptera & coleoptera 

  Trichogrammatidae Insects eggs of various orders 

2 Diptera Tachinidae Larvae of lepidoptera, Coleoptera, some hemiptera 

 

Species and stages of host attacked 

Most parasitic insects have a narrow range of hosts and some 

are confined to only a single host species. In applied 

biological control, it is always desirable to have a parasite 

confined to the pest species which is to be controlled. 

Parasitic insects are specialised in attacking a particular stage 

of the life cycle of the host. Hence, some are exclusively 

larval parasites, while others confine to pupal or egg stage. 

Majority of success obtained in biological control is mainly 

by parasites Trichogramma spp. is an egg parasite and is 

utilized in India for the control of sugarcane borers, and 

bollworms of cotton.  

 

C. Diseases of insects  

Insects suffer from diseases caused by micro-organisms in a 

similar way to higher animals, and such diseases often induce 

high natural mortality in insect populations. The causal agents 

are pathogens, and include bacteria, fungi, viruses and 

protozoa. Besides the micro-organisms, nematodes which 

attack insects are also sometimes important. The study of 

insect diseases has also been important with regard to 

domesticated insects which man has cultured over the ages, in 

particular the silkworm and honeybee.  

 

A. Trichogramma to control sugarcane borers, cotton boll 

worms, and apple codling moth, etc. Trichogramma spp are 

most important and widely used parasitoids for control of 

variety of lepidopterous pests through- out the world. It is 

used for sugarcane (early shoot, internode, stalk and top 

borers etc) cotton bollworms (i.e., spotted, pink ballworms, 

Heliothis armigera) and apple codling moth etc. 

Trichogramma is an egg parasitoids. The tiny adults 

parasitoids remain active in field locate the host eggs and 

parasites them, i.e. the parasitoids lays its own eggs within the 

eggs of the pest. On hatching, the parasitoid larvae feeds on 

the host eggs and completes its development within. A single 

parasitoid can thus destroy over 100 eggs of the pest. 

Trichogramma kills the pest in egg stage itself before the pest 

could cause any damage to the crop. It is purely beneficial 

insect. Release of 40,000 to 1,00,000 parasitoids/acre are 

recommended. The parasitoids are supplied by BCRL in the 

form of "Tricho Card", each card carries 20,000 

Trichogramma parasitoids. 

 

B. Parasitoids for coconut black headed caterpillar 

The caterpillar feeds on green portions on the underside of 

leaves, mostly lower fronts. Two larval parasitoids, namely 

Gonizus nephentidis and Bracon brevicornis have been found 

promising for controlling the pest. Releases of 1200 to 1800 

parasitoids/acre/season are recommended. 

 

C. Lady bird beetles to check mealy bugs and scale insects 

The species of ladybird beetles, namely, Cryptolaemus 

montrouzieri Symnus Coccivora, and Nephus spp. can give 

effective control of mealy bugs infesting coffee, citrus, grape 

Vine, mango etc.These insects hardly moves, builds up thick 

colonies on leaves, stem, fruits etc. and suck sap from the 

plants. Besides this, they secretes a sticky substance known as 

"honey dew" on which "Sooty moulds" fungus develops. 

Similarly other two species of beetles, Chilocorus nigritus 

and Pharoscymnus homi destroys scale insects of sugarcane, 

in coffee, sapota, other crops. A minimum release of 600 
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ladybird beetles/acre is recommended. The releases are made 

at the first visible sign of infestation. 

 

D. Parasitoids to control citrus/coffee mealy bug 

An exotic parasitoids namely Leptomastrix dactylopii has 

given good results controlling mealy bug, Planococcus citrii. 

It is a specific parasitoid actively searches for mealy bugs in 

the fields and lays its eggs in the mealy bugs. The adult can 

live 30-40 days and each female can lay up to 200 eggs. A 

minimum release of 2000 parasitoids/acre/season is required. 

 

E. Parasitoids to control housefly and other filth flies 

The pupal parasitoids namely spalangia spp. and 

Pachycrepoideus vindermmiae have been found to be 

promising and are being mass multiplied, and released in 

sufficient numbers to suppress fly populations in poultry, 

dairies, piggery, dumping yards etc. 

 

Advantages of biological control 

Biological control has the advantage that, once established, it 

is permanent, self-perpetuating and no further expenditure is 

involved, and moreover it is safe. Insects never become 

resistant against biological control of agents. 
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