
MATCOM © FAO under licence from ILO 1

Storage
A Self Study Guide for Members and Staff of Agricultural Cooperatives

LESSON TWO: Pest Control - Prevention

Objective: to learn about the different types of pests that can 
damage stored crops and how infestation can be prevented through 
pest-proofing techniques and adequate store hygiene and inspection.

Are rats and mice in your store something you must learn to live with? Are all those 
weevils really doing any harm? Those sparrows and pigeons in the roof - they always seem 
to come in. They make a mess but is it worth trying to stop them?

Are pests just a nuisance or are they eating away the cooperative's profits?

Pest damage causes obvious trouble; it also causes much more trouble that is less obvious

If you have been in the business for some time, you know that it is almost impossible to 
keep a produce store completely free of insects and other pests. But, have you ever tried 
to calculate the cost of feeding these pests and cleaning up after them... not to mention 
the cost of repairs to torn bags and rat holes? If you work it out you may be surprised!

It is always important to keep pest infestation down by good hygiene in the store. If you 
have to store produce for more than a month or two extra precautions and additional 
measures to control infestation are likely to be necessary. If you have calculated your 
losses you will be better able to decide how much might have to be spent on control 
measures to reduce the losses.

If you want your members to have confidence in your ability to handle their products and 
seed grain you cannot afford to ignore pests. How do you tackle the problem of 
infestation?
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Rodents

Rodents - rats or mice - in your store eat your produce and contaminate it with their 
droppings, urine and hair. They are a public health risk in addition to being very 
destructive. They are known to carry several serious diseases. They damage sacks and 
other containers in their efforts to get at the contents and attack a wide range of 
products. Just the spillage from containers they damage makes extra work for 
storekeepers and increases both the risk of contamination and your losses.

The damage and loss caused by rodents increases in proportion to their number. They 
multiply very fast - a store infested by 8 rats (four male, four female) can have a total
population of 1,000 rats at the end of a three-month period!

Although it may be useful to remember that an average rat will eat about ten kg of grain a 
year and a mouse one to two kg, estimating the number of rodents in a store and how 
much they "consume" is very difficult.

More serious than the amount they consume is the damage they cause by contamination 
and the spillage resulting from gnawed containers. The latter, at least, can be easily 
recorded and measured.

Insects

In tropical climates, insects are often the major cause of storage loss. They can damage 
and contaminate produce, eat a considerable quantity, produce heat and foster mould
growth.

Some insects actually feed and develop inside individual grains, leaving a distinct hole 
when they emerge. Others (like warehouse moth larvae) feed on broken grain or the germ 
of cereal grains. They can seriously reduce the quality - as well as the protein and vitamin 
content - of cereals and the future germination of seed grain.

Many insects, especially moths, have larvae that bind grain together in lumps, causing 
evident spoilage.
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Insect pests in stores are very small but increase in number very quickly 

For various reasons, signs of insect infestation in foodstuff and other produce may make it 
unacceptable to buyers and may cause a costly down-grading of its market value. Buyers 
do not want to spend money on expensive disinfestations treatment. In addition their final 
markets may not permit any sign of insects in foodstuff.

While a single insect may eat very little, like rodents they multiply rapidly. In total, they 
eat a lot!

You may get some idea of your loss due to insect pests if you compare samples of damaged 
and undamaged grain which is otherwise equal in volume, dryness and other 
characteristics. Weigh them. The difference reveals some of the loss. Suppose, for 
instance, that the damaged sample weighs 46 kg and the undamaged 50 kg. Your loss is 4 
kg out of 50 kg, or 8 out of 100, which means there is an 8% weight loss due to insect 
infestation. Although you paid a farmer for the 100 kg, when you sell it you get payment 
for only 92 kg. The value per kg may be reduced further by down-grading due to its 
condition. Who pays for the loss?  The cooperative does.

Assessing weight loss due to insect damage
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You can also make a rough estimate of weight loss due to infestation by visual inspection 
of grain. A weevil hole in each maize grain, for example, means a weight loss of about
10%. In wheat grains it is about 30% and in milled rice grains about 75%. These are very 
rough figures but they help us understand the relationship between percentage grain
damage and percentage loss.

For example: maize with 10% weevil-damaged grains would show at least 1% weight loss. 
Wheat with the same percentage of weevil-damaged grains would show about 3% loss. 
What would be the loss in milled rice with the same percentage damage?

Birds

Birds are usually less of a problem in stores than on standing crops or grain-drying floors 
but they can also damage bags and cause spillage (sometimes so much that stacks 
collapse). They contaminate stored produce and grains with their droppings, feathers and 
even their dead bodies. Some can also be responsible for the spread of disease. All create
a nuisance and unhygienic conditions in warehouses if not kept out!

Birds will perch and nest in your store if you let them in!

In the remainder of this lesson we will look at the precautions you should take to prevent 
pests and maintain adequate store hygiene.
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PRECAUTIONS: PEST-PROOFING

Your first action to guard against pest infestation is prevention. Pest-proofing your store 
should be done before any other control methods are used. Prevention in the long run, is 
cheaper and more effective. It is fairly easy to keep out rats and birds if your buildings are 
well built and have strong walls. It is harder to keep out mice; and few stores can be made 
completely insect-proof.

Keeping out rodents

Rats and mice usually enter a store at night through gaps under and around doors and door 
frames, through ventilators, broken windows, cracks in the walls, holes in the roof, spaces 
under the eaves, around pipes and cables that enter the building.  Remember that rats and 
mice can both jump and climb. All openings, even high up the walls, may become regular 
doorways for rodents.

All of these entry points can usually be sealed or screened to keep rats from getting in. 
Mice are more difficult to keep out because of their smaller size and because they are 
more often carried into a store in bags of produce.

Wooden doors and door frames should have metal plates, 300 mm deep, fitted at the 
bottom to prevent rats from gnawing holes. Strong wire mesh screens, with holes not 
bigger than a pencil diameter (6 mm), should be fitted to ventilators. Unnecessary gaps 
where walls meet the roof should be sealed with concrete or cement mortar reinforced 
with wire mesh or broken glass. (See lesson 3 for other control measures.)

Rat guards for pipes and cables: Rodent screening:
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Keeping out insects

It may be possible to keep the larger insects out of a store by fitting mosquito netting to 
ventilators and by closing all doors early in the evening ... before insects begin to take 
flight. Some insects, however, are small enough to get through mosquito netting, others fly 
in as soon as doors are opened and still others (like weevils and grain moths) enter as eggs 
or grubs (larvae) inside the grain. In general, insect-proofing is almost impossible; other 
control methods must be used. (See Lesson 3)

Keeping out birds

Birds often gain entry into a store in ways similar to that of rodents - through broken 
windows, open ventilators, under eaves, under badly fitting roof sheets, or through open 
doorways. 

Screens that are good enough to keep out rats and mice will also keep birds out. Make sure 
that the store doors are only left open when goods are moving in and out or when rapid 
ventilation is needed. Any high level openings that cannot be reached by rodents can be 
screened against most birds by carefully fitted strong wire or string netting, with 2 cm 
square mesh.

PRECAUTIONS: STORE HYGIENE AND INSPECTION 

It should be obvious that you have to do everything possible to prevent pests from entering 
your store. But you will probably never be completely successful in this. Therefore you 
must always be on the look-out for signs of pests. Once you discover an infestation you 
must know what control methods are most effective and take action immediately... before 
the problem gets worse.

Two things are essential:

1. Good store hygiene - tidiness and frequent cleaning - is basic. If your store is untidy 
and dirty, any other treatment will be a waste of time and money.

2. Since early warning of infestation is needed to avoid serious losses, you must carry out 
regular and thorough inspections. (These, like other measures, will be easier if your 
store is clean and tidy.)

Store hygiene

The following steps will help you to maintain good store hygiene:

 Arrange all goods and stacking of bags (see Lesson 5) in a way that facilitates all work, 
including cleaning.

 Keep the inside of the store neat. All working areas and gangways where spillage 
collects should be swept clean at the end of every working day.

 When the store is empty, or when space permits, all wall and roof trusses should be 
swept down. Cracks in the floor or walls should be cleaned out and, if possible, 
repaired. 

 When a stack is broken down the stacking platforms or other dunnage should be lifted, 
taken outside and swept down. The floor space it occupied should also be cleaned.
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 Spillage that can be saved should be collected separately, re-bagged and labelled. 
Spillage that may have become contaminated by insecticides should be labelled as such 
until it is proved safe for use. These bags in particular should then be inspected 
regularly for signs of infestation. Dirty sweepings should be burned, not just thrown 
outside. 

 Keep the area outside your store clean and free from weeds, store spillage and rubbish.

 Do not allow crops to be grown close to store walls. Rats and mice are encouraged by 
anything that provides cover for their movements.

 Do not allow dumping of old sacks, broken pallets, rusty drums, or other rubbish 
outside the store. Such items harbour rats.

 Do not allow your store to become overloaded with re-bagged spillage awaiting tests 
for wholesomeness. If your local advisers cannot decide on this, the suspect grain 
should be removed elsewhere, destroyed or safely dumped.

Inspection

Rodents- what should you look for?

Rats and mice are not usually seen in the store in the daytime unless they are present in 
large numbers. You must look for signs of their presence and activity.  Entry holes, new 
spillage from torn bags, droppings on the floor around the walls (and particularly in the 
corners), pieces of torn sacking, and partly eaten grain on bags or on the floor are all signs 
of rats and mice. Use a flashlight to inspect dark places.

The illustration on page 1 shows some of the tell-tale signs to look for.

Birds – what should you look for?

The presence of birds in stores is usually obvious. If they are not seen, scattered spillage 
around the bottom of stacks may indicate bird activity on the top. Check for damaged
bags, broken windows, torn mesh or gaps at the eaves of the store.

Insects - what should you look for?

If you find - without actually searching - live or dead insects on or around the stacks and a 
whitish dust on the bags, then the infestation is already heavy and considerable damage 
will have been done. A heavy moth infestation may cause hanging strands of "silk", insect 
droppings webbed together and even extensive sheets of silk webbing on the bags. You will 
also see insects flying above and around the infested stacks, especially in the late 
afternoon when they are most active.

Your job, however, is to locate the signs of infestation before this stage - before the 
damage is serious. Therefore, frequent, regular and careful inspection is necessary.  
Examine bags closely for signs of insects. Lift those at the top of the stacks and look 
beneath them. Look in the ears of the bags and in crevices and corners in the store,
especially where grain or other foodstuff has lodged. Check for evidence of heating. Lift a 
few bags and feel underneath. Noticeable heating means either too much moisture in the 
produce or a heavy insect infestation deeper in the stack.

Look for the small brown or blackish beetles and the slightly larger grey or brown-and-
white warehouse moths that are the most common and troublesome pests. If you find tiny, 
papery brown-and-white "shells" - the cast skins of beetle larvae, which periodically shed 
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their outer skin like snakes - then beware! All beetle larvae shed their skins but if you find 
masses of them in spillage between bags or in cracks in the wall you probably have the
Khapra beetle in your store. This is a very destructive insect, which is also very difficult to 
control and you should obtain advice from your local crop protection services.

If you find large black or dark brown beetles, about half the length of your finger-nail, it 
probably means that you have old infested food residue somewhere. Look for them and
clean them out! Cockroaches are a sign of damp or dirty corners or cracks in the walls. 
These insects are rarely a problem in clean, dry storage places.

Take samples out of the bags and look for insects in the grain. You will probably not 
discover any live insects in the grain until the infestation has reached an advanced stage 
although you may find dead insects and damaged grains earlier. 

Using a simple sampling spear:

Using a long sampling spear:

When you take samples, make sure that they are "representative" (taken from various parts 
of the stack and the bags) and that you have enough samples. Then count the number of
insects per kilogram, and record your findings. If the number of insects is high, or 
increases between inspections, some action is needed!

When in doubt about what to do, ask for assistance from the agriculture department.


