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In order to explain how these are made and work, it is necessary to look into 
some technicalities. The subject is extremely complex and the successful 
application of scientific research in this area depends on a very deep 
understanding of the part of the scientists. Fortunately, however, the effects are 
easier to understand.  

The bollworm, like all other living things, is susceptible to attack by viruses and 
the natural biopesticide used in this project makes use of this fact. One particular 
virus attacks only the bollworm and a few of its close relatives so it can be used 
to kill the pest without doing damage to other insects, animals or humans. It is, 
therefore, extremely safe and can be used with other parts of the IPM package.  

The particular groups of viruses of interest for use in insect control are rod-
shaped and so are called baculoviruses (the old Greek word baculo means "rod") 
and about 30 different commercial products based on these are registered as 
insecticides. The group used in this case is called nuclear polyhedrosis viruses 
(NPV) and the particular virus (because it only attacks the bollworm – 
Helicoverpa armigera) is known as the Helicoverpa armigera NPV - (HaNPV)  

Viruses are extremely small and can not normally be seen with an ordinary 
microscope so they are difficult to identify without the use of sophisticated 
equipment such as the electron microscope. However, one of the very useful 
features of HaNPV is that, at one stage of its life-cycle, the individual virus 
particles collect together in bundles of about 30, protected by a kind of crystalline
skin, so that they can be seen and identified under an ordinary microscope. It is 
also at this stage that the virus is highly infectious to the insect but it is also very 
stable and it can remain infectious in this form for many years.  

In order for the virus to attack, the clusters, called occlusion bodies (OBs) must 
be eaten by the bollworm caterpillar so must be put onto the cotton plant. Once 
inside the insect, the crystalline skin dissolves and the virus begins to multiply 
and infect the whole of the caterpillar’s body. Over a period of days more of the 
OB form is produced and some are left by the caterpillar on the cotton plant 
while it is feeding. The infection eventually kills the caterpillar but by this time 
more than 1,000 million OBs will have been produced in each insect. It is this 
astonishing rate of production of the virus which makes it attractive to use as a 
biopesticide.  

In order to make a supply of pesticide, dead insects are collected and ground up. 
This releases many millions of virus OBs which can be used to make up a spray 
for use on the cotton plants. Even if the caterpillars filled with OBs are eaten by 
predators such as birds, the OBs will pass through the birds without harming 
them but will still remain infectious to the bollworm, so the birds help to spread 
the pest control over wider areas.  

Effects of the IPM programme  

The programme of insect control, which was supported by the Crop Protection 
Programme of the UK government’s Department For International 
Development, has made it possible for farmers themselves to make use of NPV 
pesticides by developing a simple way of mass-producing the virus. A manual on 
the laboratory methods for the production of the virus has been produced and 
training courses have been held in India to enable 15 commercial producers to 
make biopesticide products based on NPVs.  

The practical results of the work in the field have been spectacular. In Tamil 
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