
Any facility where food is 
processed, stored or sold 
is vulnerable to infestation 

by a diverse range of pest species. 
Where products containing cereal 
matter, dried fruits or nuts are 
involved, the range of pests that may 
be encountered is vast, including 
many species of beetles, moth and 
mite, collectively known as the stored 
product insects (SPI). A range of 
food and pheromone based devices 
are available for monitoring such 
pests, and an essential component 
of an integrated pest management 
programme is to carry out such 
monitoring. 

During our inspections of food 

premises, and audit of their pest 
control records, very rarely do we see 
any serious attempt being made to 
analyse and interpret the mountain 
of pest monitoring data that has 
often been collected. So what are 
the objectives of a monitoring 
programme?

n To provide early warning of 
incoming infestation, or escalation of 
existing infestation.
n To determine the distribution of 
infestation.
n To assist in evaluation of the 
success of control measures.

For a monitoring programme to work 

the target must be mobile, so that it 
can be attracted to the monitor, and 
that monitor must have something 
of interest to the target. Using two 
examples from the food industry we 
will, in the rest of this article, examine 
techniques that allow such objectives 
to be fulfilled, through taking the raw 
monitoring data and presenting it in 
two very different ways.
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Dealing effectively with pests involves understanding where they are, and 

when they are likely to prove troublesome. And, as with many aspects of 

life, a map can prove very useful 
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graphical analysis
The storage moths are amongst the 
most problematic of the SPI, and 
recent years have seen several major 
product recalls because of them. 
Several closely related species are 
responsible for most such incidents. 
The Ephestia group includes the mill, 
warehouse and tropical warehouse 
moths, whilst Plodia interpunctella, 
the Indian meal moth, is probably 

now the most important of all the 
storage moth species.

Storage moths are obviously highly 
mobile, so if we have a suitable 
attractant and trap then we can lure 
them to it. Luckily, we have a highly 
attractive material to attract them; the 
sex pheromone of the female moth. 
This is highly attractive to the male, 
and when incorporated into a trap, 
such as a funnel trap, is probably the 
most effective monitor that we have 
for any of the pest species that we 
deal with. 

The facility in question for this 
example is a packer of retail fl our. 
Newly constructed in 2001, we had 
the opportunity to monitor it from 
the beginning. Data was collected 
by the pest control contractor, from 
twelve funnel traps, and passed to 
us for analysis. Although the target 
inspection frequency was four-weekly, 
inspection intervals often varied 
wildly (a good reason for taking this 
sort of data gathering in-house). 

Individual traps were also sometimes 
missed or inaccessible. Thus, to 
standardise the monitoring results, 
each data set was corrected, by simple 
division, to catch per trap, per week. 
(Incidentally, this is something that 
none of the pest control web-based 
reporting systems that are now 
available seem able to do, a major 
disadvantage where data is presented 
without human interpretation.) 
The results were then presented 
in graphical form (Figure 1), and 
updated monthly as each new data set 
was gathered.

So what does this graph tell us? 
Many things, if only we care to look!

n Moth infestation established 
rapidly and increased steadily.
n Being a species of tropical origin, 
living in a largely ambient temperature 
UK site, activity during the winter 
and early spring was negligible, but 
increased steadily as temperatures rose.
n Activity as early in the year as April 
and May was a useful predictor of 
activity during the peak moth months 
that follow. 
n The data for 2004 illustrate a two-
peak trend that we have observed 
in many other sites, and which we 
believe to illustrate a two-generation 
per year cycle in moth activity that is 
apparent in many UK sites.

On a practical level, despite 
warnings given in 2002 and 2003 that 
trouble lay ahead, insuffi cient action 
was taken, with the result that 2004 

‘Despite warnings 

given in 2002 and 2003 

that trouble lay ahead, 

insuffi cient action was 

taken... 2004 saw an 

explosion of infestation’
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FIgURE 1: MOTH INfEsTATION INfORMATION

FIgURE 2: TRAP DATA
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saw an explosion of infestation, and 
a corresponding surge in customer 
complaints. Action was then taken, 
which included detailed inspection, 
modifi cation and cleaning of packing 
bins and machinery, regular heat 
treatment of the packing plant itself, 
and several insecticide treatments 
of the surrounding building fabric. 
Monitoring data obtained since 
confi rms the effectiveness of the 
actions taken.

The moral? Collect monitoring 
data, interpret it, and act on what it is 
telling you. The presence of even a few 
moths in traps in April will usually be 
a harbinger of things to come, so don’t 
ignore them! 

However, graphical analysis will 
only provide a picture of year-by-
year progress towards achieving 
the objectives that we established 
earlier. It will not provide information 
concerning the distribution of pests 
within a facility. For that we have to 
use a very different approach.

Spatial analysis
Anyone who has ever looked at an 
Ordinance Survey map will be familiar 
with the presentation of spatial 
analysis data as a contour map. The 
contours depict points of equal value, 
whatever they may be: Isobars; points 
of equal pressure. Isotherms; points of 
equal temperature etc., derived from 
the Greek ISO, literally meaning equal.

IsoPest, a service provided by 
Acheta Consulting Ltd, is the 
application of contour mapping 
technology to pest monitoring data. 
Critically, it allows hot-spots of 
infestation to be highlighted, and 
so enables treatments to be better 
targeted. How does it work?

The same pre-requisites apply 
concerning the monitoring 
programme as for graphical analysis; 
the target pest must be mobile, so 

that it can be attracted to the monitor, 
and a monitor must be available with 
something of interest to the target. 
Cockroaches obviously satisfy the 
fi rst criterion, and there are a range of 
monitors available which satisfy the 
second. 

The facility in question in this 
instance is a hot and humid food 
processing area, containing numerous 
lagged tanks, pumps and heat 
exchangers. It had experienced a long-
standing and deep-seated infestation 
of German cockroaches. 

To obtain the detailed information 
concerning spatial distribution of 
the pest a high density of monitors 
was required. 25 sticky-type traps, 
incorporating a cockroach attractant, 
were located for just one week. This 
period was found to be suffi cient, and 
longer term monitoring was, anyway, 
impossible, due to the environmental 
conditions in the area. Catch data 
from the monitors was then plotted 
in the form of a contour map (Figure 
2). By overlaying this on a detailed 
site plan the foci of infestation were 
very clear. Intensive treatment using 
gel-baits was undertaken immediately, 
and the monitoring exercise repeated 
two weeks later. The results speak for 
themselves (Figure 3). 

This technique has been used 
successfully on a diverse range of species, 
including the storage moths, a species 
of stored product beetle that fl ies, so 
is readily attracted to a pheromone 
trap, and house-fl ies. It is undoubtedly 
applicable to many more species and 
situations. Even where a contour map is 
not really necessary to highlight the hot-
spots, the picture that it provides can still 
be of immense benefi t. As the hygiene 
manager for one the site commented, 
“I had a good idea where the hot-spots 
were, but simply taking the contour map 
to my manager freed up the resources to 
get what was needed done.”
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looked at an Ordnance 
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with the presentation of 
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FIgURE 3: TRAP DATA AfTER TREATMENT


