
Introduction
Most New Zealand grain is stored at small on-farm storage sites, with 
some larger grain storage and consolidation sites. No current information 
exists on the insect species present, their distribution, incidence or 
economic impacts. This is because, apart from grain intake information 
from mills, no new information has been published on grain storage 
issues in New Zealand since 1999 and the most recent surveys of grain 
storage facilities were carried out in the 1970-80s. 

Anecdotal comments suggest the effectiveness of insecticides may be 
declining in some instances in New Zealand. This is possible as many 
insect pests of stored grain have developed resistance to a range of 
insecticides in other countries. New Zealand primarily relies on a single 
organophosphate product, pirimiphos-methyl (Actellic®) to control insect 
pests in stored grain. 

The objectives of this survey were to:
• Determine the range of insect species that currently occur in stored 

grain in New Zealand.
• Provide guidance for a more comprehensive survey to quantify insect 

frequency and distribution.
• Assess the impact of pest control practices and the status of 

insecticide resistance in selected storage pests. 

Methods
A letter was sent to grain growers and companies on the FAR mailing list 
inviting them to participate in a survey on storage insect pests. Survey 
participants were asked to submit a grain sample for assessment 
along with information on location and insecticide treatments. It was 
possible that farmers and industry were more likely to send samples 
if they suspected insect infestation. Sixty samples were received from 
respondents, the majority were stored barley and wheat from Canterbury. 
Grain samples were sieved through a nest of sieves to separate any 
insects and mites from the grain. Insect identification was carried out 
by John Marris, Entomology Research Museum, Bio-Protection Centre, 
Lincoln University. 

Results and Discussion
About three quarters (73.3%) of the samples received were infested with 
one or more insect species (Table 1). A range of insect and mite species 
were extracted from stored grain samples (Table 2). The majority of insect 
species extracted were beetles. The most frequently collected group 
were Psocoptera (psocids, or booklice), which were present in 50% of 
all samples. Saw-toothed grain beetles (20%), flat grain beetles (12%) 
and minute mould beetles (12%) dominated the beetle pest species. 
Thrips, a likely contaminant from harvest were found in 15% of samples. 
Grain/rice weevils and moth pest species were not extracted from grain 
samples in this survey. 

Key points

• A significant number of the 
stored grain samples were 
infested with insect species 
so farmers should regularly 
monitor storage facilities for 
pests and treat as required.

• A survey was carried 
out in order to determine 
the range of insect species 
in stored grain 
in New Zealand.

• 60 grain samples were 
submitted from non-random 
sampling for assessment of 
insect infestation. 

• Two thirds of samples or 
their source storage facilities 
had been treated with 
insecticide in the previous 
12 months. In most cases 
that insecticide was the 
organophosphate product 
primiphos-methyl.

• Overall 73% of grain 
samples were infested with 
one or more species of 
insect or mite.

• Key insects found were 
saw-toothed grain beetle 
(20% of samples), flat grain 
beetles (12%), minute 
mould beetles (12%) and 
psocids (50%). 

• Mites were found in 12% of 
samples and thrips (a likely 
contaminant from harvest) 
in 15% of samples.
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Survey responses indicated that overall, 62% of 
stored grain samples or source storage facilities 
had been treated with one or more applications of 
insecticide. Of those treated, nearly 90% had been 
treated with products containing the organophosphate 
primiphos-methyl, predominantly in dust and smoke 
formulations. (Table 3). Fumigants e.g. phosphine, 
other organophosphate insecticides such as 
dichlorvos and maldison or pyrethroid insecticides 
such as permethrin were used at relatively few storage 
facilities. The range of products available in New 
Zealand for control of insects in stored grain is relatively 

limited, and the majority contain the active ingredient 
primiphos-methyl, either alone or in combination with 
another insecticide. Anecdotal comments suggest 
the effectiveness of insecticide applications may be 
declining in some instances in New Zealand, but there 
have been no documented cases of resistance to 
insecticide by stored product pests in New Zealand. 
Few studies have been carried out on the response 
of New Zealand populations of stored grain pests to 
insecticides, and there have been no local studies 
investigating suspected cases of resistance by stored 
grain insects to insecticides. 

Table 1. A summary of grain samples by crop type, August 2015.

Stored crop 
product

Number of 
samples 
assessed

Percentage 
of total 

samples

Number 
infested with 

insects

Percentage 
infected with 

insects

Number 
treated with 
insecticide

Percentage 
treated with 
insecticide

Barley 30 50.8 23 76.7 19 63.3
Wheat 24 40.0 18 75.0 16 66.7
Maize 3 5.1 2 66.7 1 33.3
Other 3 5.1 1 19.6 1 19.6

Table 2. A summary of insects and mite species extracted from stored grain samples from the stored grain insect 
survey, August 2015.

Taxonomic group Number of samples 
infested

Percentage of total 
samples infested (n=60)

Oryzaephilus species (sawtoothed grain beetles) 12 20.0
Cryptolestes species (flat grain beetles) 7 11.7
Psocoptera species (psocids – book lice) 30 50.0
Latridiidae, several species (minute mould beetles) 7 11.7
Thysanoptera species (thrips) 9 15.0
Acari species (mites) 7 11.7
Undetermined beetle species (mainly body parts) 9 15.0
Samples with unidentified insect parts 5 8.3
Other 4 6.7

Table 3. A summary of insecticides used to treat stored grain or storage facilities from the stored grain insect 
survey, August 2015.

Insecticide product Active Ingredient Number treated with 
insecticides

Percentage treated

Actellic dust pirimiophos-methyl 171 37.0
Acetllic smoke2 pirimiophos-methyl 161 34.8
Actellic liquid pirimiophos-methyl 3 6.5
Actellic3 pirimiophos-methyl 5 10.9
Silo EC pirimiophos-methyl 1 2.2
Magtoxin2 Magnesium phosphate 2 4.3
Nuvos Dichlorvos 1 2.2
Malathion Maldison 1 2.2
Etec Silo Smoke2 permethrin 1 2.2
1 Actellic smoke and Actellic dust were both used at 10 storage facilities
2 Formulations used to treat storage structures rather than grain directly
3 Formulation used was not identified



Information about insect and mite species found in survey samples
Primary pests attack healthy seed and grain, secondary pests attack seed and grain which has been damaged by 
other insects or crushed/split.

Species identified: Oryzaephilus surinamensis (L.)
Common name: Saw-toothed grain beetle
Saw-toothed grain beetles are a common secondary 
pest of stored grain. Breeding occurs in temperatures 
ranging from 20-38ºC and relative humidity (RH) >10%. 
Development can be completed in 20 days at 30-
32.5ºC and 70-90% RH. Adults can live an average 
of 6-8 months at 30ºC and up to several years under 
cool temperate conditions (Rees, 2004). They are 
established and widespread in New Zealand.
12 Samples infested.
Photo: John Marris, Lincoln University.

Species identified: Cryptolestes ferrugineus (Stephens)
Common name: Rust-red grain beetle, flat grain 
beetle (depending on species)
Cryptolestes species are wide spread secondary pests 
of grain and grain products. They may also occur in 
milled grain residues. Depending on species, breeding 
occurs at temperatures about 15ºC and >50% RH. 
C. ferrugineus can complete its life cycle in 21 days 
at 35ºC and 90% relative humidity (Rees, 2004). C. 
ferrugineus is established in New Zealand.
7 Samples infested.
Photo: John Marris, Lincoln University.

Species identified: Psocoptera species
Common name: Psocids, booklice
Psocids are secondary pests which will eat almost any 
stored product of plant or animal origin (Rees, 2004). 
Some species are regarded as significant economic 
pests. Identification of psocid species is difficult and 
was beyond the resources of this project. The sieving 
process used for separating insects from the grain 
damaged many soft-bodied psocids. Psocids are 
thought to be common throughout New Zealand.
30 Samples infested.
Photo: John Marris, Lincoln University.

Species identified: Latridiidae species
Common name: Minute mould beetles
Insects in this family can be found in damp or poorly 
stored products. They are secondary pests that 
feed on fungi that grow on damp material. They 
are distributed worldwide and are generally of low 
economic importance (Rees, 2004). Several Latriid 
species are recorded as established in New Zealand 
and are associated with grain or flour.
7 Samples infested.
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Identification chart of common pests of stored grain
The following flow chart provides a useful guide for grain pest identification.

Can the 
insects walk 
up the side of 
a glass jar?

Do the insects 
have a snout?

Yes

No

Are the 
insects

Flattish, 
red-brown 
and...

Cylindrical Lesser grain borer

Ant like, less than 3 mm long, 
long antennae

Longer than 3 mm, short antennae

Flour beetle

Flat grain beetle

Weevil

No

Yes

Saw-toothed grain beetle


