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Executive Summary 
Spotted wing drosophila (SWD) has been a major concern for all small fruit crops in British 
Columbia (BC) since its detection in 2009. Climate change is increasing the occurrence of mild 
winters and unpredictable summer weather that create ideal conditions for SWD, while also 
making it more difficult for growers to manage the pest. Milder winters cause higher starting 
populations of SWD going into the growing season, resulting in higher pest pressure. SWD females 
lay their eggs in ripe fruit, causing them to become unmarketable and resulting in high crop losses. 
SWD can multiply quickly, due in part to having a wide range of crop and non-crop host plants. 
Currently, the most effective and widely used method of management for this pest is regular 
insecticide applications from the beginning of fruit ripening until the end of harvest. Concerns 
about the risk of resistance development with the regular spray applications are increasing and 
there is a lack of product options for organic growers. Unpredictable summer weather is also 
making management with sprays less effective. Developing alternative management methods for 
SWD is much needed.  

Multiple studies have investigated mass trapping as an alternate management option for SWD in 
different parts of the world, and further work is needed to assess its potential. In this three-year 
study, mass traps were placed in hedgerows adjacent to four to ten blueberry fields of early to mid-
season varieties in the Fraser Valley, BC. Two trap types were tested, the Scentry IPM-MLT SWD 
trap (Scentry Biologicals Inc.) and the Trécé TR-SWD RT Mesh trap (Trécé Inc.), both baited with 
SC-SWD L pouch lures (Scentry Biologicals Inc.). The Scentry trap was determined to be more 
effective at catching higher numbers of SWD. Over three years of study, we concluded that mass 
traps were very effective at capturing SWD, even during the early spring season.  

The proportion of traps catching SWD showed a steady increase across the season in all years of the 
project, with 100% of the traps with SWD presence by the end of the trapping period each year. To 
assess mass trap efficacy, six to eight monitoring traps baited with apple cider vinegar were placed 
at various locations through the field. SWD numbers in these traps were found to vary considerably 
both within and between fields, however, a pattern was observed in three Bluecrop fields over 
years two and three, showing a higher SWD monitoring trap count in the control area (non-mass 
trapped hedgerow) compared to those with mass trapping treatment.  

To assess mass trap effectiveness at the field level, monitoring traps were placed in fields of the 
same variety to compare fields with and without mass traps in the same region. The only significant 
differences noted between fields with mass traps and those without was in year three where 
Bluecrop fields with mass traps had significantly higher levels of SWD than the regional mean. To 
measure direct impact to the crop, berries were collected from around monitoring traps and 
incubated to allow SWD to develop and emerge. Of the three years, only data from year two were 
usable, due to very low emergence in years one and three. The number of SWD emerging from 
berries in year two differed greatly between fields, with a range of 0-266 adults seen (from 100 
berries per collection). There was no clear relationship between numbers of adults that emerged 
from incubated berries and the location of the berries in relation to the mass trap area. In addition, 
there was no correlation between emergence from fruit and numbers of adults captured in the 
adjacent monitoring trap.  
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Cost analysis estimates showed that mass trapping is comparable, or less expensive than, current 
costs for SWD insecticide treatments. The cost of mass trapping is similar to three applications of 
one of the cheapest insecticides on the market. When compared to the most expensive product 
available, which organic producers rely on, mass trapping is four times less expensive.  

Although the methods trialed in this three-year study did not appear to reduce SWD infestations in 
the crop, adjustments could be made to improve the effectiveness of mass trapping, such as placing 
mass traps along the full perimeter of a field or switching to a fruit-odour based lure before the 
crop ripens. The promising results of this research suggest further studies would be worthwhile as 
spotted wing drosophila continues to be one of the pests of highest concern in all small fruit crops 
globally and continued work to refine management techniques is a top industry priority. 
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1. Introduction 
SWD females lay their eggs in ripe fruit, causing them to become unmarketable and resulting in 
high crop losses. SWD can multiply quickly, due in part to having a wide range of crop and non-crop 
host plants. Currently, chemical controls are the primary management tool for spotted wing 
drosophila (SWD), however, long-term concerns, including the evolution of resistance, 
deregistration of products and a lack of tools for organic growers, are driving a need for alternate 
management strategies. Climate change is increasing SWD pest pressure in British Columbia. The 
trend towards mild winters and unpredictable summer weather creates ideal conditions for SWD, 
increasing pest pressure early in the season and making management with sprays less effective. 
Mass trapping is a pest management tool that aims to reduce the population of a target pest by 
using a high density of traps, within or outside of the protected area, to attract high numbers of the 
pest, which will then be confined and die (El-Sayed et al. 2006). In agriculture, the goal is to reduce 
the pest population sufficiently to lower the economic impact on the crop of concern. It can be used 
alongside other methods of management, including chemical control, and therefore is not restricted 
by production type.   

Recent research on mass trapping has shown the approach has promise for controlling SWD, but 
the effectiveness of specific traps and trap placement needs to be better understood to make mass 
trapping a viable management strategy. In Maine, United States (USA), mass trapping in highbush 
blueberries resulted in an increased level of berry infestation in the area immediately surrounding 
a trap (Hampton et al. 2014). Whole field effects were not measured so it is not known if the 
increased pressure in a localized area of the field resulted in an overall decrease in pest pressure. In 
addition, the research plot sizes used in this study were very small (only six bushes) and there was 
no buffer zone between mass trap and control areas. A follow-up study again resulted in a localized 
increase in SWD infestation in berries, despite an attract-and-kill method being deployed rather 
than just mass trapping (Alnajjar et al. 2017). These studies demonstrate that placement of the 
mass traps within the field can increase risk to the crop and suggest placing traps along field 
perimeters or outside of the field to reduce this risk. In both studies, the traps used were shown to 
not be very efficient at capturing flies, which is essential for mass trapping to work effectively (Haye 
et al. 2016). 

In a study conducted in Florida, USA, from mid-April to early-June, three different alternative 
management methods for SWD were compared against an untreated control: perimeter mass 
trapping (5 meters apart) with RIGA® AG (Zurich, Switzerland) traps, border sprays and alternate 
row sprays (Spies and Liburd 2019). The yeast and sugar baited monitoring traps placed within the 
RIGA mass trapping and border spray treatment areas caught significantly less SWD than the 
alternate row treatment and control areas. Although there was no significant difference, nominally 
more SWD emerged from the berries collected in the control areas compared to the three 
treatments. This suggested that there may be some impact of the treatments on SWD movement 
into the field, however, overall pest pressure was low in the year of study, making it difficult to 
draw firm conclusions. Spies and Liburd (2019) discussed that the ideal window for mass trapping 
would be earlier in the season when the SWD populations are lower, preventing or delaying the 
build-up of this pest over the season. When selecting trap design, studies on multiple species, 
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including SWD, have shown that trap attractiveness, such as visual cues are an important 
consideration (Kirkpatrick et al. 2017).  

Research conducted in the Fraser Valley, BC in 2018 demonstrated that the trap/lure combination 
used in this study was highly effective at capturing SWD, catching an estimated 10x more flies than 
traps baited with apple cider vinegar (McFarlane et al. 2018).  In addition, the number of SWD 
emerging from berries collected directly in the mass trap area was lower than in any other 
locations, indicating that this tool may help reduce berry damage (McFarlane et al. 2018). 

SWD overwinter as adults in natural areas surrounding blueberry fields and, as berries ripen, they 
move into fields resulting in an increase in pest pressure from the edges to the middle of the field 
(Hueppelsheuser 2016). Adult females begin laying eggs once ripe berry hosts are available and 
SWD populations increase rapidly from there, with multiple overlapping generations being present 
between July and September in the Pacific Northwest (Gerdeman and Tanigoshi 2013). The 
movement of flies into the field makes the outer perimeter of the field an ideal target area for 
management. It has been noted that SWD pressure can be higher in fields that are bordering 
vegetative hedgerows of varying species of host and non-host plants (E.S. Cropconsult Ltd., 
unpublished data). With this knowledge, conducting mass trapping along these edges, where there 
is known increased SWD movement, will help in judging whether this alternative management 
method is feasible for high pressure sites. If mass trapping is shown to be effective in these 
situations, further exploration into adapting the protocol to be used in fields without clear 
vegetative hosts can be conducted. 

Placing mass traps outside of the field may result in creating a barrier that prevents, slows, or 
reduces SWD movement into the field, allowing a grower to begin spray applications later than 
current practice. If this trap placement is found to increase pest pressure to the crop close to the 
mass traps, this area could receive a chemical spray instead of requiring the whole field to be 
sprayed. Although initial research will likely be of most benefit in organic production (organic 
growers are particularly limited in available SWD management tools), it will also provide an 
alternate management option for conventional production where the costs of multiple chemical 
applications for SWD management are high. 

If successful, mass trapping could reduce pest populations during the early season, potentially 
reducing the number or frequency of sprays needed. This project builds on local research 
conducted in 2018 to further evaluate mass trapping as an effective tool for BC berry farmers. 

1.1 Project Objectives 
1. Evaluate the potential for using mass trapping as an on-farm non-chemical management 

tool for SWD and assess whether mass trapping can provide sufficient SWD population 
reductions within a field to mitigate crop losses 

2. Provide an alternative management option for SWD and take steps towards growers’ ability 
to adapt to climate change and its impact on pest levels 

3. Present a cost accounting estimate to demonstrate the cost to growers of implementing this 
method of management 
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2. Materials and Methods 
Each progressive year of this project, which took place from 2019 to 2021, had different trapping 
methods based on the previous years’ findings; details of the methods for each year are provided 
below. 

2.1 Mass traps 
A high density of traps (20-30) containing SC-SWD L pouch lures (Scentry Biologicals Inc.) and 
soapy water, in which to capture the flies, were placed 2-3 m apart along the hedgerow or outer 
edge of 4-10 organic and conventional blueberry fields close to an area identified as containing non-
crop spotted wing drosophila (SWD) habitat (Fig. 1; Table 1). The lures were replaced every four to 
six weeks based on the manufacturer’s recommendations. Fields of mid and mid-late season 
varieties—Draper, Bluecrop, 1613, and Liberty —were used, in addition to two Duke fields, which 
were selected based on delayed ripening due to elevation or very high SWD pressure. Mass traps 
were checked weekly or bi-weekly by trained field technicians and the presence/absence of 
female/male SWD, along with a categorical estimation of total number in mass traps (0, 1-10, 11-
50, 51-100, and >100 SWD per trap), were assessed. Mass trapping continued until berries were 
harvested (Appendix, Table A1). Participating growers were updated on SWD levels when 
information became available. 

  
Figure 1. (a) Scentry IPM-MLT SWD trap with SC-SWD L pouch lure (Scentry Biologicals) and soapy water 
catch solution, (b) multiple traps hung 2 m apart in a hedgerow as the mass trapping treatment area. 

Two indicator bushes in each field were flagged and assessed for crop stage each week. Photos 
were taken and compared to a blueberry growth stages chart from Michigan State University (MSU 
Extension n.d.).  

Years 1 & 2 

In the first two years of data collection (2019 & 2020), two trap types were used with the same lure 
to compare efficacy for mass trapping as well as overall usability for growers. These traps differed 
in colour (transparent/red and yellow) and shape (cylindrical and spherical), as well as cost. The 

b) a) 
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mass trapping area consisted of 10 Scentry IPM-MLT SWD traps (Scentry Biologicals Inc.) and 10 
Trécé TR-SWD RT Mesh traps (Trécé Inc.) that were placed 2 metres apart along a hedgerow or 
edge of the field in an alternating pattern (Fig. 2). In 2019, only two field sites were large enough to 
allow for three replicates of the mass trapping area and a related control area along the same edge 
of the field, and the other eight field sites had one replicate.  

 
Figure 2. Trécé PHEROCON© SWD trap placed in hedgerow for use as a mass trap. 

Year 3 

For the final year of the study (2021), some adjustments were made to increase the impact of the 
mass trapping treatment since in years one and two it had not been shown to reduce the 
dependence on chemical sprays. The number of mass traps per field were increased from 20 to 30, 
with only Scentry traps being used as these were the more effective trap type of the two tested in 
the study. The distance between traps was also increased from 2 to 3 metres. In addition, traps 
were placed very early spring (early March) to increase the time period for the mass traps to 
capture SWD. To accommodate for this, the number of fields being studied were reduced to four 
fields of two varieties—Duke and Bluecrop. All four fields were part of the study in 2020.  

Table 1. Details for the 11 study sites used in all years of the spotted wing drosophila (SWD) mass 
trapping trial including location, number of replicates, variety, management type, field edge 
characteristics, and years of inclusion. 

Field 
ID Location 

Number of 
replicates 
(2019 only) Variety 

Type of 
management 

Characteristics of mass trap 
edge 

Years 
included 

1 Pitt Meadows 1 Bluecrop Conventional 
Blackberries, coniferous and 
deciduous trees Years 1 & 2 

2 Matsqui 1 Bluecrop 
Organic (no 
spray) Blackberries, deciduous trees Years 1, 2 & 3 

3 
Columbia 
Valley 3 Duke Organic Natural forested area Years 1 & 2 

4 Delta 3 1613 Conventional Natural forested area Year 1 
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5 Langley 1 Liberty Conventional Blackberries, deciduous trees Years 1 & 2 
6 Langley 1 Bluecrop Conventional Natural forested area Years 1, 2 & 3 
7 Matsqui 1 Liberty Organic Natural forested area Years 1 & 2 
8 Aldergrove 1 Draper Conventional Natural forested area Years 1 & 2 
9 Aldergrove 1 Liberty Conventional Ornamental tree nursery Years 1 & 2 
10 Surrey 1 Bluecrop Conventional Natural forested area Years 1, 2 & 3 

11 Delta 1 Duke Conventional 

Blackberries, cherries, 
coniferous and deciduous 
trees Years 2 & 3 

 

2.2 Monitoring traps 
To test the efficacy of the mass trap treatment, six to eight Trécé fruit fly monitoring traps (the 
version without mesh) baited with apple cider vinegar were placed within the field at varying 
distances from the mass trap area (Fig. 3). Traps were placed in a paired design with one trap at the 
field edge and one trap approximately 20 metres into the field. In all three years of the study, 
monitoring traps were set up at the late green berry stage, which varied from late-May to mid-June 
depending on the season (Table A1, in the Appendix). 

 
Figure 3. Trécé SWD monitoring trap (version without mesh) baited with apple cider vinegar and hung in 
a blueberry bush. 

All traps were checked weekly by trained field technicians; if pesticide applications restricted entry, 
the field was checked within the week. The total count of female/male SWD in monitoring traps 
were recorded and the apple cider vinegar bait replaced. Trapping continued until berries were 
harvested (Table A1). Participating growers were provided with weekly updates on SWD numbers.  

 

Year 1 



 
 

10 
 

Three pairs of monitoring traps were placed in the field (Fig. 4). The ‘mass trap’ pair (traps 1 and 2) 
was placed in the field immediately next to the mass trapping area. The ‘control’ pair (traps 3 and 
4) was placed at least 40 metres from the last mass trap along the same side of the field. The pair of 
traps labelled ‘opposite’ (traps 5 and 6) was placed on the opposite side of the field to the mass 
traps.  

Years 2 & 3 

In addition to the same three pairs of monitoring traps, another pair labelled ‘adjacent’ (traps 7 and 
8) was placed on the edge adjacent to the mass traps (Fig. 4). 

In order to make a field level comparison between fields with mass traps and those without, one 
Trécé fruit fly monitoring trap (the version without mesh) baited with apple cider vinegar was 
placed in three to five fields of the same variety to act as an indicator of SWD levels for that variety 
in the region (Table A2). These traps were placed 20 metres into the field closest to the side of the 
field containing the most non-crop SWD habitat, to correspond most closely with the location of 
Trap 2 in the mass trap fields. These traps were also placed in the fields at the late green berry 
stage. In these traps SWD numbers were recorded and bait replaced weekly.  

 

Figure 4. Diagram of the spotted wing drosophila (SWD) mass trap within the hedgerow adjacent to a 
commercial blueberry field and monitoring trap placements in Year 3 of the study. In 2019, traps 7 and 8 
were not used. In 2019 and 2020, only 20 mass traps were set up, alternating between trap types 
(Scentry and Trécé).  

Statistical Analysis 
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The data from each pair of monitoring traps were combined during analysis, adding the edge traps 
and middle traps (20 m into the field) together. To evaluate the effectiveness of the mass traps 
within each field (i.e. comparing the monitoring trap pair near to the mass traps with the ‘control’, 
‘opposite’, and ‘adjacent’ pairs), mean trap catch values were compared observationally between 
trap pairs in each separate field of study. 

To compare between fields, monitoring SWD trap catches from mass trapped and regional indicator 
fields were compared in Years 2 and 3 using a generalized linear model with a Poisson distribution 
with time included as a term to account for repeated measures (R Core Team 2021). Although 
multiple monitoring traps were placed in mass trapped fields, only data from trap 2 were used for 
this analysis, as this corresponded most closely with the placement of the monitoring trap in each 
indicator field. Statistical analysis was only performed on varieties with multiple mass trapped 
fields, Bluecrop and Liberty. Data were separated by year as the experimental set up was altered 
between Years 2 and 3. All data were pooled across regions. 

2.3 Berry assessments 
For berry assessments, each collection event consisted of collecting 100 berries near the 
monitoring traps. Berries were placed in labelled containers, which were covered with breathable 
material (Reemay) to ensure airflow while preventing the escape of emerging SWD. Berries were 
incubated at room temperature (19-24°C) with natural light for five weeks (except in 2019) to 
allow SWD to develop and emerge. Containers were then placed in a freezer for approximately 20 
minutes to stop all fly movement, and the number of male and female SWD flies present were 
counted. 

Year 1 

Two berry collection events were done in 2019. The first collection event was timed to be as close 
as possible to first harvest, and the second took place two to three weeks after first harvest, 
depending on the availability of ripe berries in the field and the frequency of harvest. The berries 
were collected from a 5 m radius surrounding each monitoring trap (monitoring traps 1-6) (Table 
A1). In Year 1, challenges arose during the incubation process. Moisture levels in the containers 
were very high, which led to high levels of mould on the berries and pooling liquid. In addition, 
incubation periods were not consistent. This made it difficult to accurately assess the number of 
SWD that emerged from collected berries and the data were not usable. 

Year 2 

One berry collection event was done immediately following the first harvest of the fields. The 
berries were collected from the area between each of the four pairs of monitoring traps that were in 
place (monitoring traps 1-8), resulting in four collections per field. Assessments took place after 5 
weeks (±1 day) of incubation (Table A1). 

Year 3 
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Two berry collection events were conducted: just prior to the first harvest and just after the first 
major harvest of the field (Table A1). Collection locations and incubation timing was the same as 
Year 2. 

2.4 Cost analysis 
Based on findings from this project, a mass trapping method using Scentry traps and lures (the 
most effective combination in this study) that would be applicable to commercial blueberry 
production was defined to provide a cost analysis of mass trapping as a management tool. The cost 
for utilizing mass trapping as a management technique was estimated using a range of trap 
densities (5, 10, 15 m apart) and field edge lengths (100 m and 200 m), to provide growers with a 
range of costs and effectiveness. The minimum distance of 5 m was selected over the 2-3 m used in 
this study as it would be more cost effective.  

In addition to the cost of trapping supplies, mass trapping would require regular labour for upkeep. 
Trap set-up, which is during pre-bloom to pink-tip stage, is more time consuming than trap 
maintenance throughout the season. Trap maintenance includes replacing the soapy water catch 
solution every two weeks (depending on weather conditions) until berries begin to ripen, 
approximately 14 weeks of trapping. Based on manufacturer recommendations, lures should be 
replaced every four to six weeks. A single lure replacement done six weeks after set-up would allow 
for adequate efficacy until the end of the trapping period, which would continue for eight weeks 
more, for a total cost of two lures per trap. 

Pesticide product and labour costs were estimated based on discussions with industry members 
and blueberry growers.  
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3. Results 
3.1 Mass traps 
Year 3 had the highest proportion of spotted wing drosophila (SWD) caught in May and June for all 
three years, with 85% and 94% of traps capturing SWD, respectively (Fig. 5). In July of Year 2, 39% 
of traps had 11-50, 14% had 51-100 and 3% had over 100 SWD caught in them, which was the 
highest number of SWD caught in July of all years. This is the period when most varieties have 
ripening fruit, so an increase in SWD populations would be expected. Year 1 traps caught the most 
SWD in August and September compared to the later two years. The proportion of traps catching 
SWD showed a steady increase across the season in all years of the project, with 100% of the traps 
with SWD presence by the end of the trapping period each year (Fig. 5).  

Mass traps were able to catch some of the overwintering SWD population when placed in early 
spring of Year 3, with 15% of traps catching 1-10 SWD in March and 38% and 13% of traps catching 
1-10 and 11-50 SWD respectively in April (Fig. 5). 

 

Figure 5. Proportion of estimated number of spotted wing drosophila (SWD) per trap in five categories 
(0, 1-10, 11-50, 51-100, over 100) in Scentry mass traps for all three years of study.   

 

Trap type comparison 

In the first two years, two trap types (Scentry IPM-MLT SWD traps and Trécé TR-SWD RT Mesh 
traps) were compared to assess SWD mass trapping efficacy. The Scentry trap consistently caught 
more SWD than the Trécé trap throughout the trapping period. During May, 52% and 75% of 
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Scentry traps had SWD catches, compared to 44% and 58% of Trécé traps in Years 1 and 2 
respectively (Figs. 6ab). In August of each year, 35% of Scentry traps caught SWD in the top two 
categories combined (51-100 and >100 SWD), whereas only 11% and 20% of Trécé traps caught 
similar numbers of SWD (Figs. 6ab). 

a)

 
b)

 
Figures 6 a-b. Proportion of estimated number of spotted wing drosophila (SWD) per trap in five 
categories (0, 1-10, 11-50, 51-100, over 100) in Scentry and Trécé mass traps for Year 1 (a) and Year 2 
(b).   

3.2 Monitoring traps 
SWD numbers were found to vary considerably both within and between fields, and no consistent 
patterns were seen across multiple fields in relation to the mass trap treatment areas.  

Within fields 

In the field sites that were used for multiple years of the study (Fields 2, 6 and 10 were used all 
three years and Field 11 was used in years two and three), the maximum mean SWD trap catches in 
Year 1 were in ‘mass trap’ for Field 2, and ‘control’ for Fields 6 and 10 (Fig. 7a). In Years 2 and 3, the 
highest levels of SWD were in the ‘control’ for Fields 2, 6, and 10, and in ‘adjacent’ for Field 11 (Figs. 
7bc).  

In Years 2 and 3 after mid-July, Fields 2, 6, and 10 had higher SWD levels in the control area 
compared with the mass trap area (Fig. 7c). In looking across the whole study, the control area had 
the highest maximum mean catches in 30%, 40% and 75% of fields in each year respectively (Figs. 
B1ab). This may indicate that the mass traps were working and lowering the SWD pressure in the 
immediate vicinity, particularly as the number of mass traps was increased for Year 3. The 
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variability of data from the first two years of the study (Figs. B1ab) highlights a challenge in 
studying this pest, there are several factors that affect its distribution and abundance. However, 
there appear to be consistent patterns in terms of SWD pressure within a field across different 
seasons. For example, in Field 11 in both Years 2 and 3, traps in the ‘adjacent’ area caught the most 
SWD compared to all other monitoring trap locations. This is likely due to the fact that there is a 
large blackberry hedgerow bordering the edge of the ‘adjacent’ area in Field 11, which is an 
additional reservoir for SWD.  

a)

 
b)
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c)

 
Figures 7 a-c. Mean number of SWD trap catches by location within mass trapping fields 2, 6, 10 and 11 
across all three years of study. Note that Field 11 was not a part of the study in Year 1. 

Differences between varieties and field locations 

In Liberty fields, there was no significant difference between SWD counts in mass trapped fields 
compared with the regional mean (t=-0.508, p=0.612) (Fig. 8a). Field 5 showed the highest levels of 
SWD in all monitoring traps for the majority of the season, peaking in mid-August. The other two 
fields, Fields 7 and 9, were within range of the regional mean throughout the summer, with the 
exception of the final high Field 7 mean in early September.  

There was also no significant difference seen in Bluecrop fields in Year 2 (2020: t=1.069, p=0.291) 
(Figs. 8bc). All fields in both regions remained mostly within range of the respective regional mean. 
In Langley/Abbotsford, both the field and regional means fluctuated near the end of the summer, 
with Field 6 having the highest levels of SWD first (mid-July), then the regional mean (late-July) and 
finally Field 2 peaked in mid-August. The mass trap field in Delta/Surrey had marginally higher 
levels than the regional mean throughout the trapping period.  

In Year 3 Bluecrop fields, there was a significant difference between mass trapped fields and the 
regional mean (t=3.973, p<0.001), with mass trapped fields having higher levels of SWD than the 
regional mean (Figs. 8de). This appears to be primarily driven by Field 10 in the Delta/Surrey 
region, in which the regional mean was low, but the mass trapped field had higher levels of SWD. 
Field 6 in the Langley/Abbotsford region had the highest levels for the majority of July, but then 
SWD levels decreased, and the regional mean was then significantly higher for the rest of the 
summer. Field 2 had low levels of SWD throughout the trapping period.  

Overall, the data both within and between fields varied considerably, making it challenging to know 
if mass trapping is truly impacting the number of SWD present at the field level (Figs. B2abcd). 
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a) 

 
 b)

 
c) 
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d) 

 
e) 

 
Figures 8 a-e. Comparisons of the mean values of spotted wing drosophila (SWD) in monitoring traps 
between Bluecrop and Liberty mass trapping fields and indicator fields in the same regions in Years 2 and 
3.  

3.3 Berry assessments 
Of all three years, the SWD adult emergence was only at high enough levels in Year 2 to compare 
between treatments (Table C1). The numbers of SWD emerging from berries were different 
between fields, with zeros in Fields 3 and 8 (data not shown), and a maximum of 266 adults 
emerging from a collection in Field 1 in Year 2 berry collections (Fig. 9). Unlike with the monitoring 
traps, no clear patterns were seen in terms of emergence from different areas of the field in relation 
to the mass trapped area. Field 1 had the highest emergence of SWD from the ‘control’ area (266 
adults), whereas in Field 7, the highest emergence was from the area nearest to the mass traps (185 
adults) (Fig. 9). Different fields of the same variety (i.e., Bluecrop fields were 1, 2, 6 and 10, Liberty 
were 5, 7, and 9) did not have any consistent patterns in terms of SWD emergence from collected 
fruit (Figs. 9, 10). 
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Figure 6. Total spotted wing drosophila (SWD) emergence from berries collected near to the mass 
trapping treatment, non-treated control, opposite edge, and adjacent in Year 2. Note that the y-axis is at 
a different scale for each field, due to high emergence variability between fields. Fields 3 and 8 were 
omitted as they had no SWD emerge from collected berries.  

Berry emergence and monitoring trap comparison 

Interestingly, there was no clear relationship between numbers of adults that emerged from 
incubated berries and adult trap catches in the monitoring traps in the same area of the field (Fig. 
10). For example, Field 6 had high levels of adults emerging from berries, with a maximum of 168 
from the 100 berries collected from the Adjacent area, but low numbers caught in traps across the 
field, with a range of one to seven adults captured per trap (Fig. 10). A slight correlation in 
emergence compared to monitoring trap catches were seen in Fields 1, 10, and 11. In Field 1, there 
was very high emergence from berries in the ‘control’ area (266) and a high mean trap catch of 28.5 
SWD adults. In Field 10, the pattern was observed again with the highest emergence in the ‘mass 
trap’ and ‘control’ areas (11 and 8) and mean trap catches (6 and 4.5). In Field 11, the most (and 
only) SWD emerged in the ‘adjacent’ area (40) and the highest mean trap catch of 10.5. The trend 
was not observed in the other five fields where trap catches and berry emergence did not correlate 
both in terms of location within the field and the numbers themselves (i.e., a low trap count does 
not necessarily mean low emergence from fruit) (Fig. 10).  
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Figure 7. Comparisons of spotted wing drosophila (SWD) emergence from collected berries and the mean 
number of SWD caught in monitoring traps from the same locations within all fields in Year 2. SWD trap 
catches were from the same day that the berries were collected. Note that the scale of the y-axis varies 
between fields. Fields 3 and 8 were omitted as they had no SWD emerge from collected berries. 

3.4 Cost analysis 
Based on the recommended trap density and field edge length, the most expensive option for 
implementing mass trapping for SWD management would be placing traps 5 m apart along a 200 m 
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edge (Table 2). This option would require 40 Scentry traps and lures (the most effective trap type) 
and would cost $1,000 for trap and lure supplies, plus the time input for trap set-up and 
maintenance. This expense is just over three times the cost of the maximum number of Malathion 
applications in a season in a 10 ac field ($330), but almost four times less than the maximum cost of 
Exirel ($3,600) (Table 3). At the largest distance between traps along the shorter length of a field 
edge, there would only be seven mass traps used; just under one hour of maintenance and around 
$325 cost, which is comparable to the maximum cost of the cheapest product (Malathion) and the 
minimum cost of the most expensive product (Exirel, cyantraniliprole) (Tables 2, 3). Compared to 
Entrust (spinosad), currently the only product registered for SWD available to organic producers, 
mass trapping at the most expensive level is about half of the cost of the maximum applications in 
10 ac., and slightly below the cost of applying this product to 5 ac. (Tables 2, 3). 

The labour required for the most intensive mass trapping protocol is about 2.7 hours per season 
(Table 2). When compared to the length of time required to spray one acre of a field for SWD three 
to four times, utilising the more intensive mass trapping protocols requires more time (Tables 2, 3). 
However, in larger fields (>5 acres), the amount of time it takes for a product to be applied multiple 
times within this area would be greater than the time required for mass trapping (Table 3).  

 

Table 2. Labour (hours) and monetary (CAD) cost estimates of mass trapping for spotted wing drosophila 
(SWD) along one edge of a berry field at three densities (5, 10, 15 m) and two edge lengths (100, 200 m) 
over a 14-week trapping period. Costs are based on Scentry IPM-MLT SWD traps (Scentry Biologicals Inc.) 
containing SC-SWD L pouch lures (Scentry Biologicals Inc.). 

 

Distance 
between traps 
(m) 

Length of 
field edge 
(m) 

# of 
traps 

Time, initial 
set-up 
(4 min/trap) 

Time, 
maintenance 
(2 min/ 
trap/week) 

Trap set-up 
fee 
($14/trap) 

Cost of 
lures 
($11/lure) 

Total cost per 
field edge 

hrs $ 

5 
100 20 80 40 $280 $220 1.3 $500 
200 40 160 80 $560 $440 2.7 $1,000 

10 
100 10 40 20 $140 $110 0.7 $250 
200 20 80 40 $280 $220 1.3 $500 

15 
100 7 28 14 $98 $77 0.5 $175 
200 13 52 26 $182 $143 0.9 $325 
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Table 3. Labour (hours) and monetary (CAD) cost estimate of spotted wing drosophila (SWD) maximum 
allowed insecticide applications per pricing approximations of a selection of products registered for SWD 
in blueberries in 2021. 

Product 

Max # 
applications/ 
year 

Size of 
field 
(ac.) 

Cost/ac. Max cost/ac. 
hrs 
(.5/ac.) $ 

hrs 
(.5/ac.) $ 

Exirel 4 

1 0.5 $90 2 $360 
5 2.5 $450 10 $1,800 
10 5 $900 20 $3,600 

Entrust 3 

1 0.5 $75 1.5 $225 
5 2.5 $375 7.5 $1,125 
10 5 $750 15 $2,250 

Delegate 3 

1 0.5 $60 1.5 $180 
5 2.5 $300 7.5 $900 
10 5 $600 15 $1,800 

Harvanta 3 

1 0.5 $60 1.5 $180 
5 2.5 $300 7.5 $900 
10 5 $600 15 $1,800 

Capture 2 

1 0.5 $22 1 $44 
5 2.5 $110 5 $220 
10 5 $220 10 $440 

Malathion 3 

1 0.5 $11 1.5 $33 
5 2.5 $55 7.5 $165 
10 5 $110 15 $330 
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4. Discussion 
4.1 Mass traps 
Over the three years of this study, we found that the mass traps used were very effective at 
capturing spotted wing drosophila (SWD), even during the early spring. The Scentry traps were 
seen to be more effective in catching SWD at higher numbers than the Trécé Pherocon trap (Fig. 5). 
This trap type was also able to catch SWD in the early spring through to green berry, which 
potentially allowed for the overwintering SWD population to be reduced prior to the growing 
season, lessening the initial pressure to the crop (Spies and Liburd 2019). The Scentry SWD pouch 
lure has been observed as a more attractive bait than just apple cider vinegar or other yeast baiting 
systems and has been able to catch adults slightly earlier in the season in multiple crops, which 
allows it to be more viable as a mass trapping option (Cha et al. 2018; Harmon et al. 2019; Larson et 
al. 2021).  

As the season progresses, SWD females transition from focusing on feeding and fermentation 
odours to looking for egg-laying sites using fruit odours (e.g., ripening blueberries in a field) 
(Wallingford et al. 2017; Wong et al. 2018; Larson et al. 2021). This switch would alter what would 
be the most effective attractant to them at any given time. In this study, the same lure was used 
throughout the season, and this lure uses food and fermentation odours to capture SWD. As a result, 
the lure may lose its attractiveness to SWD as the season progresses thus reducing its effectiveness. 
Despite this, the number of SWD captured in mass traps reflected the exponential growth of SWD 
through each growing season, with trap catches increasing steadily throughout the summer (Fig. 6).  

A mass trapping pilot project found that mass traps could increase the SWD population 
immediately around the traps, which is why, in this study, the mass traps were placed outside of the 
actual blueberry field (McFarlane et al. 2018). SWD are highly mobile and are able to travel great 
distances, up to 9 km and further, to access food sources (Tait et al. 2018). For this reason, placing 
mass traps along just one edge of a field may not be enough to prevent entry of flies into the field 
from other directions, particularly once ripe fruit is available.  

4.2 Monitoring traps 
The monitoring traps were used to measure the impact of the mass trapping treatment both within 
and between fields. Consistent differences in SWD counts in traps near the mass trapping area, 
compared with those in the control area, would have indicated whether or not the mass traps were 
sufficiently reducing the SWD population. At the field level, significant differences between mass 
trapped and regional indicator fields would have indicated that this method could be utilised by 
growers to supplement, or perhaps replace, a spray application.  

Over all three years of the study, a trend emerged in two (Year 1) to three (Years 2 and 3) Bluecrop 
fields, with lower numbers of SWD captured in monitoring traps close to the mass trapping area 
compared to those in the control area (Fig. 7). Through all fields and varieties, it was surprising to 
see the amount of variability in the SWD numbers captured in traps from the same field. Traps just 
20 metres apart from each other could result in very different numbers. This variability makes SWD 
an incredibly challenging pest to study as it is difficult to draw clear conclusions about the 
effectiveness of a treatment. Data from Year 3 show some indication that the treatment was 
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effective as three out of four fields studied had higher levels of SWD in monitoring traps in the 
control area, the same three fields that showed this trend in Year 2. Although this result was not 
seen as clearly during the first year of the study, it is notable because the mass trapping treatment 
was increased for Year 3 both in number of traps and trapping period.  

In Year 3, Scentry traps were the only trap type used based on their higher effectiveness and the 
trap density was increased from 20 to 30 per field site. By increasing the number of mass traps, the 
impact of this treatment did seem to result in a larger difference between the mean monitoring 
SWD trap catches of the ‘control’ vs. ‘mass trap’ areas compared to Year 2, especially in Field 6 and 
Field 10 (Fig. 7). If this result could be repeated over more growing seasons, it would increase our 
confidence that mass traps could be deployed as a treatment for SWD. Spies and Liburd (2019) 
used monitoring traps as a method to observe any effect mass trapping would have on SWD 
populations compared to other management methods, using a yeast and sugar bait instead of apple 
cider vinegar, and were able to observe some differences in treatment efficacies based on this 
method. They observed that the yeast and sugar monitoring traps caught significantly less female 
SWD in the mass trap treatment compared with those in the alternate row sprays and control 
treatment plots (Spies and Liburd 2019). The monitoring trap levels in the border spray treatment 
area were also significantly lower than in the control treatment, however, there was no significant 
difference between the mass trapping and alternate row spray treatments. 

For two of three years of the study, there are also data available from regional indicator fields. 
These showed very high levels of variability making it difficult to conclude what impact, if any, the 
mass traps had. Statistically, Bluecrop fields in Year 3 that had mass traps placed alongside them 
had higher SWD levels than the regional mean; however, this result is driven by a single field with 
very high levels of SWD, which reduces its reliability, particularly given the low sample size (n=3 
fields). Given the variability of these data, we can conclude that mass trapping does not have any 
significant field-level impacts. Multiple factors affect SWD distribution and abundance, including 
micro-climate, availability of ripe fruit, and non-crop habitat (Kenis et al. 2016; Tait et al. 2018). If 
mass trapping was having any impact at the field level, it was outweighed by these other factors 
and was not measurable.  

4.3 Berry assessments 
Measuring berry infestation is considered the most accurate way to understand crop damage due to 
SWD. Unfortunately, only one year of berry incubation data were useful for interpretation and again 
no clear patterns were seen when comparing berries collected near the mass traps and those from 
other areas of the field. Besides being quite different from field to field, regardless of variety and 
location, there was also little correlation between the emergence of SWD from berries and trap 
catches in the same area of the field (Fig. 10). Berry incubations were also used by Spies and Liburd 
(2019) who found low numbers of emerged adults and non-significant differences between 
treatments, which did not support their conclusion from the yeast and sugar-baited monitoring 
traps. Both studies highlight an important component of SWD research, which is that multiple 
factors need to be measured to assess the effectiveness of a treatment, but also that we urgently 
need to gain a better understanding of the relationship between trap catches and crop infestation. 
Traps that can more accurately track adult SWD in the field are also needed. Given the high 
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variability we see within fields, accurate traps would allow future chemical management to become 
more targeted to certain ‘high risk’ areas of fields, thus saving time and product, in addition to 
reducing impacts to non-pest insects.  

The wide variability observed in this study between the monitoring trap locations in comparison to 
both the mass trap treatment and of other fields of the same variety and region can likely be 
attributed to the differences of individual fields themselves (Fig. 8). Each field has different 
vegetation in the hedgerow adjacent to where the traps were placed (Table 1), as well as different 
surrounding habitat. The wide host range and dispersion capabilities of SWD continue to make this 
pest a top management concern for growers.  

4.4 Cost analysis 
Depending on the products growers would be applying in their fields, the most extensive mass 
trapping protocol estimated for a single field edge would be comparable to the monetary cost of 
applying the maximum number of sprays allowed in 5 acres of blueberries (Tables 2, 3). When 
compared strictly to the time it would take a worker to apply any of the SWD chemical products 
mentioned to 5-10 acres of blueberries, mass trapping is a more efficient management option, 
especially when other overhead labour costs associated with applying pesticides, which can vary 
based on grower, are considered (Tables 2, 3). These costs can include: time spent receiving 
pesticide applicator certificates and pesticide safety training; training on machinery use; mixing 
products and sanitizing equipment before and after applications; and renting spray equipment. 

With a focus on trapping along a single 100-200 m edge of blueberry field adjacent to 
overwintering habitats for SWD, mass trapping the early emerging SWD population may be a 
relatively low-cost option. One variable that can increase the cost of this management option would 
be increasing the edge size or decreasing the spacing between each trap. This method may be more 
feasible for smaller scale growers (10 acres or less), especially those who are organic. Entrust, the 
only product option for organic growers, is expensive. Even at double the maximum recommended 
mass trapping protocol (80 traps), the expense would still be less than applying Entrust the 
maximum number of allowable times per year (Tables 2, 3). 

Mass trapping could also be used in conjunction with other management methods, including 
pesticide applications. Delaying the entrance of SWD into a field in the early spring may result in 
creating a barrier that prevents, slows, or reduces SWD movement into the field, allowing a grower 
to begin spray applications later than currently practiced. If this trap placement is found to increase 
pest pressure to the crop close to the mass traps, this area could receive a chemical spray instead of 
requiring the whole field to be sprayed. Although this method would likely be of most benefit in 
organic production (organic growers are particularly limited in available tools), it will also provide 
an alternate management option for conventional production, in which the costs of multiple 
chemical applications to manage SWD are high. 
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5. Next Steps 
Mass trapping along the entire perimeter of a field would be a better approach to attempt in future 
studies. This would allow mass trapping to take place in areas directly adjacent to overwintering 
populations as well as surrounding berry fields or other spring host sites (Spies and Liburd 2019). 
Using the same or similar mass trap and lure type would be feasible for the early season, but a 
switch to a different lure type (i.e., fruit odour-based) a week or so before berries ripen may aid in 
better attracting the egg-laying females to the traps rather than the crop (Wallingford et al. 2017; 
Wong et al. 2018; Larson et al. 2021). 

 

6. Conclusion 
The objectives of this three year project were: to evaluate the potential of spotted wing drosophila 
(SWD) mass trapping as an on-farm non-chemical management tool by assessing if sufficient SWD 
population reductions could be achieved to mitigate crop losses; provide information on an 
alternative management option for SWD as climate change increases SWD pressure and reduces the 
effectiveness of insecticides; and demonstrate the cost to growers of implementing this method of 
management.  

The mass traps were found to be effective in catching large amounts of SWD throughout the three 
trapping seasons, even when set-up in early March in Year 3. There was no consistent relationship 
observed across all field sites between the mass trapping treatment and the monitoring trap and 
berry assessments used to assess the impact SWD had on the adjacent blueberry crop. However, 
there was consistency observed in three Bluecrop fields across multiple years of the study where 
the mass trap treatment area had lower mean SWD catches in the monitoring traps compared to the 
control area. This suggests that the mass traps were drawing more SWD away from the fields in the 
area surrounding, potentially reducing the amount of adult SWD in the adjacent crop. 

High variability in field ecology and the dispersibility of SWD are likely the main factors that make 
assessing the effectiveness of mass trapping such a challenge. Despite some trends being observed 
in the monitoring trap catches, no clear observations could be made from the berry assessments. 
Due to the variability in the data, it was difficult to fully assess the impact of the mass trapping 
treatment on the infestation of the blueberry crop in the research sites, therefore making it 
challenging to measure if this is an effective management option for growers to mitigate crop 
losses.  

Results in Bluecrop fields indicated mass trapping can have a distinct impact on SWD levels. 
However, adjustments to the trapping protocols, such as potentially using the mass traps in a 
perimeter set-up or switching to a fruit-odour based lure before the crop ripens, would likely 
improve the effectiveness.  

The global soft-fruit research community continues to put substantial effort into discovering the 
best way to manage SWD because of the significant and wide-ranging damage the pest inflicts. It is 
clear that spotted wing drosophila will need a multi-faceted approach to bring it to manageable 
levels and with further research mass trapping has potential to be a valuable management tool.  
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Appendix A – Trapping and berry collections 
Table A1. Period of trapping for the mass traps and monitoring traps at each site in Years 1, 2 & 3. Note 
that only one berry collection was conducted in Year 2, signified as ‘n/a’. 

Field 
ID Location Variety Year Mass trapping 

period 
Monitoring 
trapping period 

Berry collections 
1st event 2nd event 

1 Pitt Meadows Bluecrop 
1 May 20-Aug 26 June 10-Aug 26 July 15 Aug 5 
2 April 27-Aug 10 May 25-Aug 10 Aug 3 n/a 

2 Matsqui Bluecrop 
1 May 8-Aug 23 June 7-Aug 23 July 12 Aug 2 
2 April 30-Aug 13 May 28-Aug 13 Aug 5 n/a 
3 Mar 9-Aug 9 June 14-Aug 9 July 26 Aug 9 

3 Columbia Valley Duke 
1 May 22-Aug 21 June 12-Aug21 July 10 July 31 
2 April 30-Aug 20 May 28-Aug 20 Aug 13 n/a 

4 Delta 1613 1 May 21-Aug 20 May 30-Aug 20 July 16 Aug 6 

5 Langley Liberty 
1 May 23-Aug 29 June 6-Aug 29 Aug 8 Aug 29 
2 April 28-Sept 1 May 25-Sept 1 Aug 25 n/a 

6 Langley Bluecrop 
1 May 23-Aug 22 June 6-Aug 22 July 11 Aug 1 
2 April 29-Aug 18 May 25-Aug 18 Aug 12 n/a 
3 Mar 9-Aug 9 June 14-Aug 9 July 26 Aug 9 

7 Matsqui Liberty 
1 May 22-Sept 5 June 14-Sept 5 Aug 9 Aug 30 
2 April 30-Sept 3 May 28-Sept 3 Aug 27 n/a 

8 Aldergrove Draper 
1 May 24-Aug 9 June 14-Aug 9 July 19 Aug 9 
2 April 30-Aug 11 May 28-Aug 11 Aug 4 n/a 

9 Aldergrove Liberty 
1 May 23-Sep 11 June 12-Sept 11 Aug 7 Aug 28 
2 April 29-Sept 1 May 27-Sept 1 Aug 25 n/a 

10 Surrey Bluecrop 
1 May 24-Aug 23 June 7-Aug 23 July 12 Aug 2 
2 May 1-Aug 18 May 26-Aug 18 Aug 11 n/a 
3 Mar 9-Aug 6 June 18-Aug 6 July 23 Aug 6 

11 Delta Duke 
2 May 1-July 28 May 26-July 28 July 21 n/a 
3 Mar 9-July 20 June 15-July 20 July 6 July 20 

 

Table A2. Location and period of trapping for regional indicator fields in Years 2 & 3. 

Year Combined Region Variety 
Number of 
indicator fields 

2 Delta/Surrey Bluecrop 5 
2 Delta/Surrey Duke 5 
2 Langley/Aldergrove Bluecrop 5 
2 Langley/Aldergrove Draper 3 
2 Langley/Aldergrove Duke 5 
2 Langley/Aldergrove Last Call 1 
2 Langley/Aldergrove Liberty 3 
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2 Pitt Meadows Bluecrop 5 
2 Pitt Meadows Liberty 2 
3 Delta/Surrey Bluecrop 3 
3 Delta/Surrey Duke 5 
3 Langley/Aldergrove Bluecrop 5 
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Appendix B – Monitoring trap and indicator field comparisons 
a) 
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b) 

 
Figures B1ab. SWD trap catches by location within all mass trapping fields Years 1 and 2. 

a) 
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b) 

c)  

d)  

 
Figures B2abcd. Comparisons of monitoring trap catches between Duke and Draper mass trapping fields 
and indicator fields in the same regions in Years 2 and 3. 
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Appendix C – Year 3 Berry assessment data 
Table C1. Year 3 berry assessment results from two collection events from all four field sties. Note Field 6 
and 11 had no SWD emergence from either berry collection. 

Region 
Field 

Number 
Collection 
number 

Collection 
Location 

Total Number of 
Emerged SWD 

Langley/Abbotsford 2 1 Adjacent 0 
Langley/Abbotsford 2 1 Control 0 
Langley/Abbotsford 2 1 Mass Trap 0 
Langley/Abbotsford 2 1 Opposite 0 
Langley/Abbotsford 2 2 Adjacent 25 
Langley/Abbotsford 2 2 Control 14 
Langley/Abbotsford 2 2 Mass Trap 12 
Langley/Abbotsford 2 2 Opposite 1 
Langley/Abbotsford 6 1 n/a n/a 

Delta/Surrey 10 1 Adjacent 0 
Delta/Surrey 10 1 Control 1 
Delta/Surrey 10 1 Mass Trap 0 
Delta/Surrey 10 1 Opposite 0 
Delta/Surrey 10 2 Adjacent 1 
Delta/Surrey 10 2 Control 5 
Delta/Surrey 10 2 Mass Trap 0 
Delta/Surrey 10 2 Opposite 0 
Delta/Surrey 11 1 n/a n/a 
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