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The Monitoring of  
Stored Product Moth Populations 

 
This guidance applies to monitoring of the following species of stored product moths: 
 

 Mill, warehouse and tropical warehouse moths of the genus Ephestia spp. 

 Indian meal moths (Plodia interpunctella) 
 
Stored food commodities containing cereals, dried fruits and nuts are attractive to these species, with 
sites that process and store them (flour mills , cereal processors, chocolate manufacturers etc) 
inevitably at risk from their activity.  
 
The adult is a short-lived stage and, to enable the males to find the females in the time they have 
available, the male relies heavily on sex pheromones emitted by the female. Pheromones are highly 
species specific, so the sex pheromone emitted by the female of one species will not attract males of 
another. Pheromone traps use a synthetic version of this sex pheromone to attract males. They are 
designed only as a monitoring tool, NOT as a means of control.   
 

Pheromone traps designed as permanent monitors 

Sites that store or process vulnerable commodities should have in place a network of pheromone 
monitors. Numerous different devices are available for this purpose, some of which are shown below: 
 

                              Funnel trap                        Delta trap                                    X-lure trap           

          

 Funnel trap: a three-part trap into which moths are drawn through use of a pheromone lure at the 

top of the trap. Moths trapped inside may be more easily contained for counting by incorporating a 

sticky pad inside the trap. 

 Delta trap: a corrugated plastic trap containing a glue-board, onto which a pheromone lure is 

placed. 

 X-lure trap: a cardboard trap containing a glue-board which is itself impregnated with the 

pheromone. 

The relative merits of these devices could be debated at length. Funnel trap use predominates in the 

UK, whilst the sticky-type traps are almost universally preferred in some other countries. Our view is 

that sticky traps are probably more effective at catching moths (though not within a dusty 

environment) as a moth flying to the lure will almost certainly be caught on the glue, whereas it may 

not necessarily enter the funnel trap. However, if used properly, they all allow data to be gathered that 

allows effective monitoring of a site. 
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Lures 

For monitoring of moths within stored food commodities, the lure will typically be a combination one, 

designed to attract moths of the genus Ephestia, and the Indian meal moth Plodia interpunctella. A 

number of such lures are available, some of plastic construction, others made of rubber, some 

requiring renewal every 6 weeks, others every 3 months. Our suggestion is that a colour-coded lure, 

such as those shown below, be used. These lures are formulated to be effective for three months so, 

each quarter, lures should be renewed, and the colour recorded in the pest control records.  

 

Trap location 

As every building is unique it is impossible to provide universal guidance about the siting of permanent 

moth traps. However, a number of factors should be considered: 

 Traps will certainly be required in all areas where commodities vulnerable to moth infestation are 

stored or processed. 

 They should be placed away from windows, doors and ventilation plant, where airflow is likely to 

disrupt dispersion of the pheromone. For the same reason, locating them tight to a wall is usually 

not good practice. 

 They should not be placed so close to exposed or open product that moths are likely to be 

attracted to that product. 

 They should be placed in an approximate grid pattern, ideally at intervals of about 10 metres. Trap 

density could be less in lower risk, or less vulnerable areas. 

 High buildings, such as high-bay warehouses, may need traps sited at multiple heights, as thermal 

stratification of air may prevent the pheromone ‘plume’ from dispersing throughout the area 

being monitored if traps are sited only at low level. 

 

Inspection and data recording 

Traps must be inspected regularly. The minimum frequency should be six-weekly. Where moth activity 

is known or suspected this may be increased to monthly, fortnightly or even weekly. Accurate records 

should be kept of catches, and this data used to determine an appropriate plan of action. 

Should moth activity be recorded, and a source not be readily apparent, the temptation is often to 

initiate insecticide treatment, such as fogging. However, this is rarely the best course of action, with an 

intensive monitoring programme normally a far more appropriate option.  
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Moth locator monitors 

Your network of permanent monitors should be regarded as the early warning system. Having 

determined that you have moth activity in an area, and assuming that a source for this is not readily 

apparent, locator traps should be employed to narrow down the suspect commodity, area or item of 

process equipment. 

 

Locator traps, such as the Demi-Diamond trap shown left (which can also be used as 

an effective permanent monitor), contain a pheromone impregnated glue-pad 

within a cardboard or plastic outer.   

These should be located at a higher density around the general building structure, 

or on or within particular items of storage or process plant. They should be 

inspected after a day or two, by which time, if moths are in the vicinity, some will 

have been caught. In this way moth activity may be more accurately determined. 

For example, assume that the permanent traps are showing moth activity around a bakery production 

area, but with no clear indication of where the problem is. Siting locator traps at 3-5 metre intervals 

along the length of the line from ingredients tipping / mixing all the way through to palletising should 

highlight specific hot-spots. Trap density can usually be reduced along the oven section as moths will 

not usually be a problem, but long lengths of conveyor should be treated with suspicion due to their 

tendency to trap food debris (on catch trays or structural ledges). 

 

Action thresholds and escalation procedures 

Thresholds triggering further action should be established on a site-by-site basis, ideally with reference 

to historical catch data, if reliable records are available. Thresholds may vary within a site, depending 

on the risk rating of individual areas. A high-risk packing area might have an action threshold of 2 

moths per week for example, whilst a lower risk storage area might have a threshold set at 5 or 10. 

Beware setting limits too high though, as any moth presence is likely to be indicative of a problem 

somewhere, and a single moth in raw materials or finished product can have serious consequences.  

Once a threshold has been exceeded then an action, or escalation, plan is required. This might 

encompass: 

1. A thorough inspection of the area to locate the source of infestation.  

2. If no source is located, and depending on the severity of the issue, then a more senior 

technical representative of the pest management service provider might attend site to 

investigate further, ideally, in conjunction with site personnel. 

3. Temporary locator monitors will probably need to be sited at a greater density than the 

permanent monitoring network provides. These should be inspected frequently, potentially 

every day. 

4. The escalation process should only be ended when trap catch falls below the threshold for 4 

consecutive weeks. 

Situations where infestation continues for a prolonged period, but with no root-cause found, are not 

uncommon. If the threshold is exceeded for more than 4 weeks, and/or increases by more than double 
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the catch of the previous week, then it is likely that a potentially serious problem exists. A technical 

specialist (possibly independent of the service provider) might be brought in to analyse the situation 

and help organise the search.  

 
 
Presenting the data 
Like any pest monitoring data, that for the storage moths must be analysed to be of any value. This 
will normally mean a graph of some description. However, to produce graphs that may be interpreted 
in a meaningful way the data may have to be transformed in some way first. 
 
First, each site should be broken down into its constituent areas. This might be by building, by floor, 
by zones within a floor etc. The data sets for each defined area should be handled separately. In this 
way a developing problem (with low counts) in one area will not be masked by an established problem 
(with higher counts) in another area. 
 
The table below shows a set of catch data from weekly counts, perhaps an aggregate catch from all of 
the traps in an area, for one year; week numbers are shown in black, with the catch for that week in 
red. 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 

0 0 0 0 0 0 1 0 1 0 0 0 5 

             

14 15 16 17 18 19 20 21 22 23 24 25 26 

1 6 10 14 8 29 33 7 5 10 12 8 8 

             

27 28 29 30 31 32 33 34 35 36 37 38 39 

9 7 14 24 12 14 19 24 10 15 14 12 8 

             

40 41 42 43 44 45 46 47 48 49 50 51 52 

19 14 12 5 7 2 4 7 1 0 1 2 0 

 
This data could simply be plotted as a graph of catch per week, giving the result below: 
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Although there is nothing inherently wrong with such a graph it suffers from the ‘noise’ that is 
inherent in biological data generated from many data points. Interpreting such graphs can be difficult. 
Noise can be ‘quietened’, and graph plot-lines made more intelligible, by grouping data together. The 
table below shows the same data set, but with the trap catches shown as an aggregate catch per four-
week period. 
 

1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32 33-36 37-40 41-44 45-48 49-52 

0 1 1 22 84 34 32 64 68 53 38 14 3 

 
The graph which results from this data set is shown below: 
 

  
Trends are now much clearer: 

 Numbers during the first 12 weeks of the year are negligible, reflecting the tropical origins of 
most stored product insect species. 

 Insect numbers start to increase around weeks 12/13, probably from individuals that have 
over-wintered. 

 These peak at around week 20, with numbers then dropping; the first generation has mated, 
laid eggs and died. 

 A second generation produces a second peak later in the year. 

 Numbers decline rapidly as autumn progresses into winter. 
 
The ‘two-peak’ trend of the graph above is common for storage insect species with a short-lived adult 
stage, in countries with a temperate climate. The seasonality would obviously be reversed in the 
southern hemisphere. Three or even four peaks may be found in warmer locations or, perhaps, in hot 
factories where temperature varies little with season. 
 
If graphs have been generated by aggregating catches from a number of traps (and this is normally the 
best approach), then it is very important that the individual trap data is not ignored. It is often the 
case that catches are dominated by certain traps, the locations of which would require specific 
investigation, perhaps including the use of locator traps. 
 
For the same reason it is important that catch analysis, graphing and interpreting results is done as 
close to the time of service as possible. In the example above reaction to rising moth counts is 
required as soon as the rise occurs, not one month later. This is because graphing not only provides a 
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picture of what has happened, it can also help to predict what might happen in the future. For 
example, the graph below shows the catch data for a three year period: 
 

 
 
‘Smoothing’ this by plotting catch as per four-week period gives the graph below: 
 

 
 
It is clearly evident that there has been a steadily increasing population over the three years and, 
critically, this is apparent in those parts of the year when activity is lowest and control efforts are most 
likely to be effective.  
 
Spatial analysis and presentation of catch data 
The analysis techniques described above all concern the presentation of data by time; week-by-week 
and month-by-month. Monitoring data can also be presented spatially, providing a visual indication of 
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‘hot-spots’ of activity. With suitable software, contour maps of monitoring data can be generated, and 
overlaid onto a site plan. 
 
An example plot for a manufacturing area is shown in the map below. Hot-spots of activity are clearly 
visible, and are likely to indicate specific pockets of infestation, potentially pockets that are buried 
inside equipment or ducting, and which may not be readily found during visual inspection. 
 

 
 
 
Control measures 
Once moth activity has been identified and located then detailed cleaning and, perhaps, spot-
treatment with insecticide should be sufficient to eradicate it. Modifications to plant and, particularly, 
electrical cabling, are also a frequent part of the control programme. 
 
It should be highlighted that insecticide ‘space’ treatment, for example fogging, will normally have 
little part to play in a successful moth control programme, achieving little more than knockdown of 
flying moths, and exposed larvae.  
 
We have discussed how pheromones are used for monitoring; there are also pheromone based 
control systems now on the market. These typically involve flooding an area with large quantities of 
the sex pheromone, so making it considerably more difficult for male moths to find a female (and 
therefore mate) within their limited life span.  
 
The colour coded dispensers of one such system are renewed every three months to ensure that a 
steady stream of the pheromone is released. 
 

                
 
The ‘mating disruption’ techniques are likely to be most effective where infestation is primarily 
associated with the building fabric (high level ledges or inaccessible voids between bins for example). 
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Where infestation is ‘buried’ within bins or plant then male and female moths are likely to be in close 
proximity, and may have little difficulty finding each other.  
 
It should also be borne in mind that such systems will inevitably cause pheromone trap ‘shutdown’, as 
moths unable to find each other will also be unable to find a pheromone trap. Thus they may mask 
areas of infestation, particularly within plant, making the monitoring of such activity much less 
reliable. In such situations we would advocate periodic suspension of the mating disruption system so 
as to allow any residual activity to be identified.    
  

 

For further advice and guidance please contact: 
Dr John Simmons, Acheta Consulting Ltd, Church View, Front Street,  
Churchill, North Somerset, BS25 5NB, UK 
Mobile 07855-944049 
 
John.simmons@acheta.co.uk 
 
 

This document was produced by  Acheta Consulting Ltd and is intended as guidance only. Every effort has been made to ensure that all 

information provided is correct. Acheta Consulting Ltd excludes all liability that you may suffer or incur arising out of the use of this guidance, 

save where such liability arises because of the negligence of Acheta Consulting Ltd. 
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