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Quick detection and control of pests in
stored grain will help maintain grain

quality and reduce the threat of heavy insect
infestations. 

The CSIRO Stored Grain Research
Laboratory recommends a combination 
of effective storage management and 
pest control methods to reduce insect
infestations. 

Insect pests of stored grain include
beetles, moths, psocids and mites.  Beetles
are the most diverse group including species
which require whole grain or a hard
substrate (such as pasta) to develop, through
to species which feed on moulds growing on
water-damaged grain or residues.  

Beetles are commonly referred to by
farmers as weevils.  But weevils are only one
group of an array of beetle pests which can
infest stored grain.

A range of species
Beetles can vary in size from the comical-

looking Egyptian beetle (Blaps polychresta)
which can grow to 35 millimetres in length,
to tiny mould feeders which are often
difficult to see.  There are beetles that are
major pests of stored cereals and others of
pulses.  Some beetles will feed on many
types of grain while other species have
specific preferences.  

Storage conditions
The conditions under which different

beetles can survive and breed vary. 
The lesser grain borer (Rhyzopertha
dominica) readily adapts to a wide range 

of conditions and is able to breed on grain
stored from 20–38 degrees Celsius and at
moisture contents as low as nine per cent.  

Grain weevils (Sitophilus species) require
high moisture levels, generally more than
11%, before they are able to breed in 
stored grain. 

Often beetles which require high moisture
levels inhabit the surface of grain bulks
where moisture tends to accumulate and
during warmer months when grain
temperatures are higher.  These conditions
favour flour beetles (Tribolium species) and
they are commonly found infesting grain
bulk surfaces, feeding on broken kernels
and grain dust. 

Incidental beetle pests do not feed on
grain or grain products, for example 
mould feeders.  

Incidental pests also include beetles,
which inhabit bushlands and field crops 
but cannot survive in bulk stored grain. 
For example, the pea weevil (Bruchus
pisorum) completes its life cycle in the
paddock.  But mature peas are harvested
before many new adults emerge to lay their
eggs in the soil and stubble.  Other beetles
are victims of harvest, particularly where
crops have been windrowed. 

Primary beetle pests
Beetles which can attack whole grain 

are often referred to as primary pests. 
These beetles require a hard substrate in
which to develop and penetrate the seed 
coat of whole grain to complete their
development internally.  

Primary beetle pests cannot develop in
processed products.  The exception is pasta
products which provide a hard substrate.  

Primary beetle pests of stored cereals and
coarse grains are the lesser grain borer 

and grain weevils.  In Australia, there are
three weevil species which can infest 
grain.  Beetles which specifically attack
stored pulses include the bean weevil
(Acanthoscelides obtectus) and cowpea weevils
(Callosobruchus species).  

Beetle pests of stored pulses are a new 
and likely increasing problem in Australia.
They tend to prefer warm, moist grain 
to develop.  

The current trend to harvest pulse crops
earlier at higher moisture levels and to store
seed in bulk for longer periods may increase
the incidence of these beetles.  

Secondary beetle pests
Beetles which are unable to attack whole

grain can still survive and breed in stored
bulks by feeding on broken kernels and
grain dust.  These beetles are often referred
to as secondary pests.  

Stored grain which has been weathered
(split germ) or contains high screening
levels provides an accessible food source for
secondary beetle pests.  

The feeding activity of primary beetle
pests within a bulk also provides a food
source.  Flour beetles and saw-toothed 
grain beetle (Oryzaephilus surinamensis) are
commonly found co-infesting stored grain
with primary pests.  

Flour and saw-toothed grain beetles prefer
warm, moist grain about 30ºC and 13%
moisture content.  But these beetles can still
breed at temperatures as low as 20ºC and at
9% moisture.  

Flat grain beetles (Cryptolestes species)
prefer moist grain for their development 
and are a particular problem where water
aggregation has occurred.  Larvae of beetles
belonging to the family Dermestidae produce
a large number of cast skins during their
growth.  The presence of numerous skins 

Quick beetle detection maintains grain quality
by Len Caddick,

CSIRO

The lesser grain borer is a major pest of stored
grain in Australia.  It easily adapts to a wide 
range of stored grain temperatures and 
moisture conditions.
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True grain weevils have a distinct snout which they
use to bore into grain.  They require high moisture
levels before they can breed in stored grain.

• Increased chemical resistance and
the trend towards storing grain 
on-farm at high moisture levels has
resulted in increased beetle pest
populations.

• Quick detection and treatment of
beetles in stored grain will 
help maintain grain quality and
reduce the risk of heavy insect
infestations which can jeopardise
grain market sales.

• Successful insect control relies on a
combination of careful grain
handling and storage, effective silo
hygiene and pest control methods.
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is the most visible sign of infestation.
Several members of this family have adapted
well to stored grain environments and are
serious pests.  

Fortunately only one of these exotic
species, the warehouse beetle (Trogoderma
variabile) has become established in
Australia and is particularly widespread in
New South Wales.  But it does not tend to
attack whole grain.    

Carpet or museum beetles (Anthrenus
species) are serious pests of  woollen fabrics,
furs and skins.  Hide beetles (Attagenus
species) are pests of hides and leather
products.  But both species can also breed on
high protein foodstuffs and are occasionally
found in grain residues. 

Cleaning and hygiene
Thorough cleaning of equipment and

machinery immediately after harvest,
combined with good hygiene around the
storage area, is the first step in controlling
insect pests in stored grain.  

If insects have no refuge in which to hide
when grain stores are empty, the risk of 
infestation of freshly harvested grain is
significantly reduced.  

Remove residues from silos following
outloading, wash the structure and apply a
treatment using an inert dust prepared as a
slurry or contact insecticide prepared for
structural use.  

Structural treatment is essential where
insects were detected in grain during the
previous season. 

Cooling using aeration
Grain temperatures of about 30ºC favour

insect survival and development, particularly
when grain moisture content is more 
than 11%.  

Both temperature and grain moisture
content can be manipulated during storage
using aeration to create a less favourable
environment for insects.  

Grain temperatures less than 20ºC
hamper the development of beetle pests and
at less than 15ºC insect development stops
or takes place slowly. 

Cooling and moisture management can
be achieved using an efficiently designed
aeration system, comprising a suitable fan,
rated to deliver the required airflow.  

It is  essential to have ducting and vents to
enable efficient distribution and airflow
through the silo. 

Screenings and weather damage
Leaving grain to dry on the head to

achieve low moisture contents at harvest
results in weathering and quality losses.  

The exposed germ of weathered grain and
higher screenings level, containing broken
and split kernels, provide a readily accessible
food source for insects.  

Removing screenings from weathered
grain may reduce the rate at which insects
develop in storage. 

High-quality grain attracts premiums but
it is also more storable and less prone to
insect attack, compared with weathered
grain, stored under similar conditions.

Treating insect infestations
Insect infestations can be readily detected

using traps and sampling devices and
controlled using an approved treatment.  

It is likely grain held in storage without
the use of a fumigant or chemical protective
treatment would become infested within
weeks of harvest.  

Increasing resistance to chemicals used to
control beetle pests and a trend toward more
on-farm grain storage at higher moisture
levels, has resulted in an increased incidence
of insect pests.  

Sealed silos maintained to manufacturer’s
specifications offer a significant barrier to
insect entry.  But without complementary
hygiene around the storage area and 
insect-free grain placed into the silo,
infestations are likely to occur. 

Cooling alone using ambient air is not an
efficient way to kill insects since they can
adjust to cold conditions and will start to
multiply if the grain gets warm.  

If live insects are detected at silo out-turn,
growers are likely to be faced with at least a
two-week delay in moving grain due to
treatment and venting time for fumigants
and an even longer withholding period for
chemical protectants.  

In adequately sealed silos, fumigation
treatment using phosphine is recommended.
Carefully adhere to the safety procedures,
dosage rate, and exposure time specified on
the label.

It is important to remember phosphine
does not control insects effectively when
grain temperatures are less than 15ºC.  

In unsealed or partially sealed silos, the
options are limited to inert dust (for use on

grain destined for seed or livestock feed) or
residual chemical protectants registered for
use on the specified grain type.  

Grain is best treated during loading at
harvest. Grain already held in storage 
would need to be turned into an adjoining
silo while the dust or chemical protectant 
is mixed.  

Carefully adhere to safety procedures,
application rate, and withholding time
specified on the product label.  

Investigate the limitations associated with
the sale of grain treated with inert dusts and
chemical protectants.  

For example, grain protectants are not
currently permitted for use on stored pulses
or oilseeds.

Turning grain in silos
In silos without aeration, turning grain

during storage can even out grain
temperature and moisture content and
disrupt the formation of potential ‘hot spots’
by insects.  

Moisture movement in stored grain largely
results from fluctuating temperatures at the
peak and adjacent to silo walls and hopper,
compared with more stable temperatures in
the middle of the grain bulk.

In stores without aeration, moisture can
move rapidly from warm to cool areas.  

Condensation often occurs on the inside 
of a silo roof, resulting in moisture damage
and moulding.  

The peak area of a silo is therefore
particularly prone to moisture damage 
and insect infestation.

Sample the surface of a grain bulk
regularly to check for insects, rising
moisture levels and mould damage.  

Take care when sampling stored grain and
for safety reasons, do not enter filled bin type
stores to carry out an inspection.  

For more information contact Len Caddick,
CSIRO Stored Grain Research
Laboratory, by email on len.caddick@
csiro.au, phone (02) 6246 4214 or fax
(02) 6246 4202.

Flour beetles are prolific breeders and often inhabit
the high-moisture peak of a stored grain bulk.

The pest status of cowpea weevils may increase as
pulses are stored at higher moisture levels.
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