
Management of Spotted Wing Drosophila 
with Emphasis on High Tunnel-grown, Fall-bearing Primocane Raspberries 
For more information:
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State Extension Specialist - Integrated 
Pest Management, Lincoln University 
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The Spotted Wing Drosophila (SWD) Dro-
sophila suzukii has very quickly become a 
devastating pest of berry crops in Missouri. 
Adults were first detected in monitoring traps 
in late June 2013. By early August, infesta-
tions of blackberry fruits had already been 
reported. By mid-August, SWD were reported 
infesting crops statewide. In addition to small 
fruit crops, this invasive insect pest also at-
tacks some stone fruits (cherry, nectarine, 
peach), high tunnel tomatoes and wild hosts 
(including pokeweed, autumn olive, crabap-
ple, nightshade, Amur honeysuckle and wild 
grape). Raspberries, blackberries, blueberries, 
elderberries and grapes are at the greatest risk. 

SWD flies look similar to the small vinegar 
flies that are typically found around or on 
fermenting fruits and vegetables. How-
ever, unlike those native vinegar flies, SWD 
females have a serrated egg-laying device 
called an ovipositor, which is used to cut a slit 
into the skin of intact fruit to lay their eggs. 
This makes SWD a more significant pest than 
other vinegar flies. The affected crops also 
ripen later in the summer when the fly popula-
tion increases, further increasing the risk. 

This article discusses IPM options to mini-
mize larval infestations by SWD to high tun-
nel raspberries in the fall. It is very important 
that farmers also learn how to identify and 
monitor for SWD and how to detect larval 
infestations. An identification and monitor-
ing guide is available at: http://www.lincolnu.
edu/web/programs-and-projects/ipm. Because 
SWD most likely have come to stay, success-
ful SWD control will require planning and 
implementation of a program that integrates 
multiple components.  

Exclusion: In high tunnels, screening 
might protect individual plants or crops. In 
Japan, extremely fine mesh with openings less 
than 0.98 millimeter (0.039 inches) wide (18 
mesh or finer) was able to protect blueberries. 
If screening is used, passive venting can be 
problematic; thus, some means of increasing 
air flow, such as using ventilation fans, will 
be required. Mesh screens will also exclude 
pollinating insects, and pollinator introduc-
tion will be needed if the crop is in bloom. 
Raspberries blossom and set fruit over a long 
period of time, especially with the primocane 
crop in a high tunnel, so it might not be prac-
tical to screen the crop without introducing 
pollinators into the tunnel. One option would 
be to use removable screens with Velcro®, 
allowing for attachment at fruit set and dur-
ing early development. If SWD are found by 
trapping inside the high tunnel, an insecticide 
application might provide SWD suppres-
sion for the rest of the season if exclusion is 
implemented.
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Integrated Pest Manage-
ment (IPM) options to 
manage SWD in high 
tunnels include monitor-
ing, sanitation, exclusion 
and timely application of 
insecticide sprays. For the 
2014 season, a monitoring 
program for susceptible 
crops is recommended 
throughout the harvest 
season. Research aimed 
at identifying additional 
management options 
will be conducted by the 
LUCE IPM Program. 
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Female Spotted Wing Drosophila.
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Drosophila (continued) LUCE
Cultural Controls:  (a) Canopy and Water Man-
agement: Thin the plant row to three to four strong 
canes per square foot, eliminating weaker shoots and 
opening the canopy. Consider a trellising system that 
similarly opens the canopy. This might make plantings 
less attractive to SWD and will improve spray cover-
age. Leaking trickle irrigation lines should be re-
paired, and overhead irrigation should be minimized. 
Allow the ground and mulch surface to dry before 
irrigating. 

(b) Sanitation: Removing overripe fruit from produc-
tion areas as soon as possible can minimize SWD egg 
lay and larval development. Growers in other regions 
of the country have sent pickers through fields with 
one container to collect good fruit and another con-
tainer to collect overripe fruit; again, this will help to 
minimize egg-laying and larval development sites. 
This practice might be better suited for small-scale 
situations, such as a tunnel. A final cleanup picking to re-
move the last berries from the bushes might be worthwhile. 
Infested fruit that remains in the field allows eggs and larvae 
to develop fully; consequently, it serves as a food source for 
increased fly populations. Another potential option is the 
removal of wild host plants near production fields that could 
support SWD populations. Another method that worked well 
at eliminating SWD in infested fruits is bagging fruit inside 
clear or black plastic bags.

Insecticidal Control: This pest is new to Missouri, so 
no research has been conducted within the state on the most 
effective treatments to manage SWD. In addition, SWD 
populations are building in some regions of the state due to 
the rapid reproductive potential of this fly, so control actions 
ought to be taken immediately using recommendations based 
on findings from other states. But before you spray, confirm 
that you have SWD in your area by placing monitoring traps 
or by inspecting fruit. Sprays must be timed to kill adults be-
fore they lay eggs, as sprays will not control larvae already 
in the fruit. After spraying an insecticide, take into account 
that fruit might still present infestations for a few more days. 
This is because eggs and larvae that were present in the fruit 
before spraying were not killed. Maintain monitoring traps, 
and reapply insecticides as needed in accordance with label 
restrictions. Always read product labels to make sure pesti-
cides are registered for use on raspberries. 

Pesticide Use in High Tunnels: In the Midwest states, 
the pesticide regulatory agencies vary in their interpreta-
tion of whether a high tunnel is a type of greenhouse. For 
example, Indiana considers a high tunnel to be a form of 
greenhouse. That means the pesticides one selects for high 
tunnel use must be appropriately labeled for greenhouse use. 
Other states consider high tunnels to be the same as fields 
when it comes to pesticide use. In Missouri, an intermedi-
ate approach is followed: a high tunnel is considered to be 
a greenhouse when the sides are closed, but a high tunnel is 
considered to be a “field” when the sides are open.

Specific Insecticide Options: For conventional farm-
ers, the most effective chemicals are the organophosphate, 
pyrethroid, and spinosyn classes of insecticides. Under field 
conditions, insecticides with fast knockdown activity have 
performed well at protecting fruit from SWD. Delegate 
25WG® and Radiant SC® are reduced-risk, broad-spectrum 
insecticides that have been labeled for control of SWD in 
various crops in all states. Both products maintain popula-
tions of most beneficial insects, do not result in mite flare-
ups, and have short re-entry (four hours) and preharvest 
(e.g., one day for Radiant® on strawberries) intervals. Neo-
nicotinoids such as Provado® and Actara® are considered 

Male Spotted Wing Drosophila on a raspberry fruit.
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Table 1 (on next page) lists the current insecticide options 
for SWD. Please note that both spinosad and spinetoram are 
naturally derived substances created through a fermentation 
process. However, spinetoram is a mixture of chemically 
modified spinosyns J and L and therefore is not approved for 
certified organic production. Spinetoram is the active ingre-
dient of Delegate® 25WG and Radiant® SC, two reduced-
risk, broad-spectrum insecticides that have been labeled for 
control of SWD in various crops in all states. Both products 
maintain populations of most beneficial insects, do not 
result in mite flareups and have short re-entry (four hours) 
and preharvest (e.g., one day for Radiant® on strawberries) 
intervals.

After Harvest
Materials with longer pre-harvest intervals can 
be used immediately after harvest to eliminate 
back populations that will feed on any remaining 
overripe or dropped fruit. Residual activity (the 
amount of time a pesticide continues to work after 
administered) has sometimes been reported to be 
shorter than what is listed on Table 1. (next page) 
so a close watch of traps for return of adults will 
be needed.

weakly active on SWD flies and are not recommended for 
control (according to Dr. Rufus Isaacs and collaborators at 
Michigan State University). For organic farmers, Entrust® 
(spinosad) is the only product with residual activity (five 
to seven days of control). Organic growers in the Pacific 
Northwest have used two to three applications of Entrust® 
to effectively protect fruit in the preharvest period. It is 
important to note that Entrust® provides about five days of 
residual control and Pyganic® provides about two days of 
control. Note also that Entrust® has a 9 oz./acre seasonal 
maximum (see Table 1. for more details). In some studies 
by Michigan State University, Azera® and Pyganic® were 
found to be weakly active options compared with Entrust 
(spinosad). Because the Entrust® label requires rotation to 
another product for resistance management, Pyganic® or 
Azera® can very well fit that need. While it doesn’t appear 
to provide residual control, Pyganic® applied at five-day 
intervals at the high labeled rate has shown to reduce SWD 
populations in California. 

Numerous SWD adults resting on blackberry fruit.
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