
Spotted Wing Drosophila, 
Drosophila suzukii 



Distribution 
• Native to southeast Asia 
• Found in Asia, Canada, Europe, Central America, and 

the United States 
• Established in Hawaii in the 1980s 
• Detected in continental United States in 2008 in 

Santa Cruz County, California 
– Has since been detected in many other states 

• It is commonly abbreviated as SWD 
– It is also known as cherry vinegar fly, the cherry fruitfly,  

cherry drosophila, and spotted wing wine fly 
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Presentation Notes
Drosophila suzukii Matsumara (Diptera: Drosophilidae) belongs to the genus commonly known as vinegar flies or lesser fruitflies.  This particular species was originally described from Japan and is found in southeast Asia in the eastern part of China, Taiwan, the Russian Far East, North and South Korea, northernmost part of India, Pakistan, Myanmar (Burma), and Thailand.  It was reportedly collected in Costa Rica and Ecuador in 1997-1998, but no verification of these records can be found.  It was first detected in the United States in Hawaii in the 1980s (though no noticeable damages have been reported).  The next detection was made in August 2008 in Santa Cruz County, California  where it was found on strawberries and caneberries (i.e. raspberries, blackberries, and the like).  Since 2009*, it has also been found in Alabama, Oregon, Washington, Florida, Michigan, North and South Carolina, Louisiana, Wisconsin, Montana, New Jersey, Utah, Virginia, Ohio, Tennessee, West Virginia, Georgia, Maryland, Rhode Island, New York, Vermont, Maine, New Hampshire, Connecticut, Pennsylvania, and Massachusetts.  Also since 2009, it has been found in Europe in Spain, France, Italy, Slovenia, Switzerland, and Portugal and in Canada in British Columbia, Alberta, Ontario, Quebec, Nova Scotia, and Manitoba.         The name spotted wing drosophila is commonly abbreviated as SWD.  In addition, these other common names are all found in the literature: cherry vinegar fly, the cherry fruitfly,  cherry drosophila, and spotted wing wine fly.  The common name cherry fruitfly should not be confused by the western cherry fruit fly, Rhagoletis indifferens Curran or the eastern cherry fruit fly, Rhagoletis cingulata (Loew) (both are Diptera: Tephrididae).Information sources:Anonymous.  2011a.  Spotted Wing Drosophila (Fruit Fly) Pest Alert.  Ministry of Agriculture, British Columbia.	accessed on 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.htmBeers, E., R.A. van Steenwyk, P.W. Shearer, W.C. Coates, and J.A. Grant.  2011. “Developing Drosophila suzukii management programs for sweet cherry in the western United States”. Pest Management Science, doi: 10.1002/ps.2279.	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1002/ps.2279/pdf.Bolda, M.P., R.E. Goodhue, and F. G. Zolam.  “Spotted Wing Drosophila: Potential Economic Impact of a Newly Established Pest”.  Agriculture and Resource Economics Update, v. 13, no. 3, pp. 5-8	accessed 10/10/2011 – 	http://giannini.ucop.edu/media/are-update/files/articles/v13n3_2.pdfCalabria, G., J. Máca, G. Bächli, L. Serra, and M. Pascual.  2010.  “First records of the potential pest species Drosophila suzukii (Diptera: Drosophilidae) in Europe”.  Journal of Applied Entomology, doi: 10.1111/j.1439-0418.2010.01583.x. 	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0418.2010.01583.x/pdf.Dreves, A. J., V. Walton, and G. Fisher.  2009. A New Pest Attacking Healthy Ripening Fruit in Oregon – Spotted wing Drosophila: Drosophila suzukii (Matsumura).  Oregon State University Extension Service, EM 8991.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/13090/em8991.pdf;jsessionid=2335D5DC564861AB1B14FC3986733B07?sequence=1Dreves, A. J. 2011a. IPM program development for an invasive pest: coordination, outreach and evaluation. Pest Management Science, 67: 1403–1410. doi: 10.1002/ps.2266	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1002/ps.2266/pdfDreves, A. J. and G.A. Langellotto-Rhodaback.  2011b.  Protecting Garden Fruits from Spotted Wing Drosophila.  Oregon State University.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/20883/em9026.pdfEuropean and Mediterranean Plant Protection Organization.  2011. Drosophila suzukii (Diptera: Drosophilidae): Spotted wing drosophila.  	accessed – 10/10/2011 – 	http://www.eppo.org/QUARANTINE/Alert_List/insects/drosophila_suzukii.htmHauser, M.  2011.  “A historic account of the invasion of Drosophila suzukii (Matsumura) (Diptera: Drosophilidae) in the continental United States, with remarks on their identification”. Pest Management Science. doi: 10.1002/ps.2265	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1002/ps.2265/pdfMann, R.S. and L.L. Stelinski.  2011.  Spotted Wing Drosophila Drosophila suzukii (Matsumura) (Insecta: Diptera: Drosophilidae).   Published as an EDIS document for the University of Florida, Publication #EENY492.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in887O’Neil, R. email message received – 10/7/2011.�Pajac and Bozena Baric. “Drosophila suzukii (Matsumura, 1931) - a potential pest of stone fruits in Croatia”.  Pomologia Croatica: journal of the Croatian Society of Agronomy (1330-6626) 16 (2010), 1-2, 43-49.	accessed 10/17/2011	http://hrcak.srce.hr/file/97470Steck, G.J., W. Dixon, and D. Dean. 2009.  Spotted Wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilidae), a fruit pest new to North America.  FDACS-DPI Pest alert.	accessed 10/17/2011 – 	http://www.freshfromflorida.com/pi/enpp/ento/drosophila_suzukii.html*List of States was given at the USDA Rapid Response Project W504 meeting, held November 9-10, 2011, in Portland, Oregon.



U.S. Distribution 

Presenter
Presentation Notes
Distribution current as of August 2013.  map is based on NAPIS Pest Tracker and indicates where this pest has been found as well as established.  http://pest.ceris.purdue.edu/map.php?code=IOAPAUA# and based on information provided by Jim Price, Gulf Coast Research and Education Center, University of Florida.



Hosts 

Image citation: cherries – F. Dosba, INRA, Bordeaux, www.bugwood.org, #0725025;  peaches - Carroll E. Younce, USDA Agricultural 
Research Service, www.bugwood.org, #1304024;  persimmon - Forest & Kim Starr, Starr Environmental, www.bugwood.org, #5419354;  
raspberries - Deena Chadi, William Paterson University, www.bugwood.org, #5440220;  blueberries - Scott Bauer, USDA Agricultural 
Research Service, www.bugwood.org, #1321065;  strawberries - Ko Ko Maung, Asiatic Agricultural Industries Pte Ltd., 
www.bugwood.org, #5443625;  plums- Peggy Greb, USDA Agricultural Research Service, , www.bugwood.org, #1355013. 
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Presentation Notes
Most species of Drosophila feed on yeast which grow on fallen, overripe, damaged, and otherwise decaying fruit which makes them annoying, but not a pest that can cause damage to marketable fruit.  This species of Drosophila is unusual in that it preferentially attacks ripe and ripening fruit still attached to the plant before harvest, thus causing the fruit to become soft and otherwise unmarketable. Adults can also feed on fruit that has been previously damaged or dropped, however.Crop hosts of this species include blueberries and cranberries (Vaccinium spp.), marionnberries (Rubus ursinus), loganberries (R. loganobaccus), blackberries (R. laciniatus and R. armeniacus), raspberries (R. idaeus), strawberries (Fragaria ananassa), cherries (Prunus avium), peach (P. persica), nectarine (P. persica var. nectarina), apricot (P. armeniaca), plum (P. domesticus), persimmon (Diospyros kaki), figs (Ficus carica), Asian pears (Pyrus pyrifolia), and hardy kiwifruit (Actinidia spp.).  Other hosts include Oregon grape (Mahonia aquafolium), Elderberry (Sambucus aerulea), currant (Ribes spp.), dogwood (Cornus kousa), Surinam cherry (Eugenia uniflora), orange jasmine (Murraya paniculata), Chinese bayberry (Myrica rubra), loquat (Eriobotrya japonica), tomato (Lycopersicon spp.), mulberry (Morus spp.), Asian plum (Prunus spp.), boysenberry, Plumcot, Pluots, Flowering crabapple (Malus spp.), Hawthorne (Crateagus spp.), Mountain ash (Sorbus spp.), Wild rose, rose hips (Rosa spp.), Sea buckthorn (Hippophae rhamnoides), Soapberry (Sapindus spp.), Japanese honeysuckle (Lonicera japonica), Snowberry (Symphoricarpos spp.), Osage orange (Maclura pomifera), Nightshade (Solanum spp.), and Pokeweed (Phytolacca sp.).  According to the literature, the females will also lay eggs on already damaged apples, pears, table and wine grapes, and oranges (though this last one seems to be a rare host).  It may also lay eggs in some species of flowers in the absence of fruit.  This was seen on Camellia japonica and Stylax spp.    The potential to expand into other soft skinned fruit and maybe even vegetable hosts is unknown at this time.Information sources:Anonymous.  2011a.  Spotted Wing Drosophila (Fruit Fly) Pest Alert.  Ministry of Agriculture, British Columbia.	accessed on 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.htm.Anonymous.  2011c.  Spotted Wing Drosophila (Drosophila suzukii) in the Southern Interior Valleys of British Columbia.  Produced by the Okanagan Kootenay Cherry Growers Association, the field staff of Okanagan Tree Fruit Cooperative, and the B.C. Ministry of Agriculture. 	accessed 10/18/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.pdfBeers, E., R.A. van Steenwyk, P.W. Shearer, W.C. Coates, and J.A. Grant.  2011. “Developing Drosophila suzukii management programs for sweet cherry in the western United States”. Pest Management Science, doi: 10.1002/ps.2279.	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1002/ps.2279/pdf.Bolda, M.P., R.E. Goodhue, and F. G. Zolam.  “Spotted Wing Drosophila:Potential Economic Impact of a Newly Established Pest”.  Agriculture and Resource Economics Update, v. 13, no. 3, pp. 5-8	accessed 10/10/2011 – 	http://giannini.ucop.edu/media/are-update/files/articles/v13n3_2.pdfCalabria, G., J. Máca, G. Bächli, L. Serra, and M. Pascual.  2010.  “First records of the potential pest species Drosophila suzukii (Diptera: Drosophilidae) in Europe”.  Journal of Applied Entomology, doi: 10.1111/j.1439-0418.2010.01583.x. 	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0418.2010.01583.x/pdf.Dreves, A.J., V. Walton, and G. Fisher.  2009. A New Pest Attacking Healthy Ripening Fruit in Oregon – Spotted wing Drosophila: Drosophila suzukii (Matsumura).  Oregon State University Extension Service, EM 8991.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/13090/em8991.pdf;jsessionid=2335D5DC564861AB1B14FC3986733B07?sequence=1Dreves, A. J. and G.A. Langellotto-Rhodaback.  2011.  Protecting Garden Fruits from Spotted Wing Drosophila.  Oregon State University.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/20883/em9026.pdfEuropean and Mediterranean Plant Protection Organization.  2011. Drosophila suzukii (Diptera: Drosophilidae): Spotted wing drosophila.  	accessed – 10/10/2011 – 	http://www.eppo.org/QUARANTINE/Alert_List/insects/drosophila_suzukii.htmMann, R.S. and L.L. Stelinski.  2011.  Spotted Wing Drosophila Drosophila suzukii (Matsumura) (Insecta: Diptera: Drosophilidae).   Published as an EDIS document for the University of Florida, Publication #EENY492.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in887Pajac and Bozena Baric. “Drosophila suzukii (Matsumura, 1931) - a potential pest of stone fruits in Croatia”.  Pomologia Croatica: journal of the Croatian Society of Agronomy (1330-6626) 16 (2010), 1-2, 43-49.	accessed 10/17/2011	http://hrcak.srce.hr/file/97470Price, Jim.  Personal communication.Steck, G.J., W. Dixon, and D. Dean. 2009.  Spotted Wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilidae), a fruit pest new to North America.  FDACS-DPI Pest alert.	accessed 10/17/2011 – 	http://www.freshfromflorida.com/pi/enpp/ento/drosophila_suzukii.htmlWalsh, D.B., M.P. Bolda, R.E. Goodhue, A.J. Dreves, J. Lee, D.J. Bruck, V.M. Walton, S.D. O’Neill, and F. G. Zalom. “Drosophila suzukii (Diptera: Drosophilidae): Invasive Pest of Ripening Soft Fruit Expanding Its Geographic Range and Damage Potential”.	Accessed 10/18/2011 – 	http://extension.wsu.edu/swd/Documents/Drosophila%20suzukii%20Invasive%20Pest%20of%20Ripening.pdf	
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Damages 

Image citation:   
Bottom right  and middle –  Martin Hauser, California Department of Food and Agriculture 
Left  -  British Columbia Ministry of Agriculture 
Top right – Oregon State University 

undamaged damaged 

“pin pricks” left by 
ovipositor 
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Females lay eggs under the skin of ripe fruit once fruit coloration begins (occasionally, you can find eggs on unripe fruits).    Damage to the fruit includes small holes (that look like pin pricks) left by the female’s ovipositor.  The small holes can cause soft spots and bruises on the fruit surface. There may even be fruit juice seeping from the holes.  Multiple ovipositions can occur when not many fruits are available and female population is high.    Additional damage to the fruit is caused by the feeding of the larvae causing the fruit to collapse around the feeding site.  This also allows for further decay by fungal and bacterial infections (such as brown rot and botrytis) and attack by secondary pests (such as beetles in the family Nitidulidae) that can also contribute to further deterioration of the fruit.    Yield loss estimates from 2009 observations range from negligible to 80%, depending on location and crop.  If we combined the production and farmgate value of cherries, raspberries, blackberries, blueberries, and strawberries for California, Oregon, and Washington (which represents 76% of the total U.S. production), a 20% yield loss due to SWD for these crops would be over $511 million (based on 2008 NASS numbers).Information sources:Anonymous.  2011a.  Spotted Wing Drosophila (Fruit Fly) Pest Alert.  Ministry of Agriculture, British Columbia.	accessed on 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.htm.Anonymous.  2011c.  Spotted Wing Drosophila (Drosophila suzukii) in the Southern Interior Valleys of British Columbia.  Produced by the Okanagan Kootenay Cherry Growers Association, the field staff of Okanagan Tree Fruit Cooperative, and the B.C. Ministry of Agriculture. 	accessed 10/18/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.pdfBolda, M.P., R.E. Goodhue, and F. G. Zolam.  “Spotted Wing Drosophila:Potential Economic Impact of a Newly Established Pest”.  Agriculture and Resource Economics Update, v. 13, no. 3, pp. 5-8	accessed 10/10/2011 – 	http://giannini.ucop.edu/media/are-update/files/articles/v13n3_2.pdfCalabria, G., J. Máca, G. Bächli, L. Serra, and M. Pascual.  2010.  “First records of the potential pest species Drosophila suzukii (Diptera: Drosophilidae) in Europe”.  Journal of Applied Entomology, doi: 10.1111/j.1439-0418.2010.01583.x. 	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0418.2010.01583.x/pdf.Caprile, J., M.L. Flint, M.P. Bolda, J.A. Grant, R. van Steenwyk, and D. Haviland.  2011. Provisionary Guidelines: Management of Spotted Wing Drosophila in Home Garden Situations.  UC IPM online.	accessed 10/17/2011 – 	http://www.ipm.ucdavis.edu/EXOTIC/drosophila.htmlDreves, A.J., V. Walton, and G. Fisher.  2009. A New Pest Attacking Healthy Ripening Fruit in Oregon – Spotted wing Drosophila: Drosophila suzukii (Matsumura).  Oregon State University Extension Service, EM 8991.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/13090/em8991.pdf;jsessionid=2335D5DC564861AB1B14FC3986733B07?sequence=1Dreves, A. J. and G.A. Langellotto-Rhodaback.  2011b.  Protecting Garden Fruits from Spotted Wing Drosophila.  Oregon State University.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/20883/em9026.pdfEuropean and Mediterranean Plant Protection Organization.  2011. Drosophila suzukii (Diptera: Drosophilidae): Spotted wing drosophila.  	accessed – 10/10/2011 – 	http://www.eppo.org/QUARANTINE/Alert_List/insects/drosophila_suzukii.htmLee, J.C., D. J. Bruck, H. Curry, D. Edwards, D. R. Haviland, R.A. van Steenwyk, and B.M. Yorgey.  2011.  “The susceptibility of small fruits and cherries to the spotted-wing drosophila, DrosophilaSuzukii”.  Pest Management Science, 67: 1358–1367. doi: 10.1002/ps.2225.	accessed 10/17/2011 – 	http://onlinelibrary.wiley.com/doi/10.1002/ps.2225/pdfPajac and Bozena Baric. “Drosophila suzukii (Matsumura, 1931) - a potential pest of stone fruits in Croatia”.  Pomologia Croatica: journal of the Croatian Society of Agronomy (1330-6626) 16 (2010), 1-2, 43-49.	accessed 10/17/2011	http://hrcak.srce.hr/file/97470Steck, G.J., W. Dixon, and D. Dean. 2009.  Spotted Wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilidae), a fruit pest new to North America.  FDACS-DPI Pest alert.	accessed 10/17/2011 – 	http://www.freshfromflorida.com/pi/enpp/ento/drosophila_suzukii.htmlWalsh, D.B., M.P. Bolda, R.E. Goodhue, A.J. Dreves, J. Lee, D.J. Bruck, V.M. Walton, S.D. O’Neill, and F. G. Zalom. “Drosophila suzukii (Diptera: Drosophilidae): Invasive Pest of Ripening Soft Fruit Expanding Its Geographic Range and Damage Potential”.	Accessed 10/18/2011 – 	http://extension.wsu.edu/swd/Documents/Drosophila%20suzukii%20Invasive%20Pest%20of%20Ripening.pdf	



Identification 
• Eggs 

Image citation: 
Top right - Hannah Burrack, North Carolina State University, www.bugwood.org, #5444195 
Bottom right - British Columbia Ministry of Agriculture 
Left – Oregon State University 
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The eggs are 0.023in (0.6 mm) long and 0.007in (0.18mm) across, oval in shape, and are laid on or just under the surface of fruit.  They appear to be translucent, white and rather glossy.  The developing larvae become visible as it approaches emergence.  There are 2 filaments at one end of the egg which are visible on the surface of the fruit.  These filaments are breathing spiracles which are often fused at the tips making it look like a single thread. Information sources:Anonymous.  2011a.  Spotted Wing Drosophila (Fruit Fly) Pest Alert.  Ministry of Agriculture, British Columbia.	accessed on 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.htm.Beers, E.H., T. Smith, and D. Walsh,  2010.  Spotted Wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilida).  Washington State University, Orchard Pest management Online.	accessed 10/18/2010 – 	http://jenny.tfrec.wsu.edu/opm/displaySpecies.php?pn=165Dreves, A. J. and G.A. Langellotto-Rhodaback.  2011b.  Protecting Garden Fruits from Spotted Wing Drosophila.  Oregon State University.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/20883/em9026.pdfLee, J.C., D. J. Bruck, H. Curry, D. Edwards, D. R. Haviland, R.A. van Steenwyk, and B.M. Yorgey.  2011.  “The susceptibility of small fruits and cherries to the spotted-wing drosophila, DrosophilaSuzukii”.  Pest Management Science, 67: 1358–1367. doi: 10.1002/ps.2225.	accessed 10/17/2011 – 	http://onlinelibrary.wiley.com/doi/10.1002/ps.2225/pdfMann, R.S. and L.L. Stelinski.  2011.  Spotted Wing Drosophila Drosophila suzukii (Matsumura) (Insecta: Diptera: Drosophilidae).   Published as an EDIS document for the University of Florida, Publication #EENY492.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in887Pajac and Bozena Baric. “Drosophila suzukii (Matsumura, 1931) - a potential pest of stone fruits in Croatia”.  Pomologia Croatica: journal of the Croatian Society of Agronomy (1330-6626) 16 (2010), 1-2, 43-49.	accessed 10/17/2011	http://hrcak.srce.hr/file/97470Walsh, D.B., M.P. Bolda, R.E. Goodhue, A.J. Dreves, J. Lee, D.J. Bruck, V.M. Walton, S.D. O’Neill, and F. G. Zalom. “Drosophila suzukii (Diptera: Drosophilidae): Invasive Pest of Ripening Soft Fruit Expanding Its Geographic Range and Damage Potential”.	Accessed 10/18/2011 – 	http://extension.wsu.edu/swd/Documents/Drosophila%20suzukii%20Invasive%20Pest%20of%20Ripening.pdf
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Identification 
• Larvae 

Image citation: top and bottom left - Hannah Burrack, North Carolina State University, www.bugwood.org, #5444186 and 
#5444192 
top right – Oregon State University  
Bottom right –Elizabeth H. Beers, Department of Entomology, Washington State University from their publication. 

The larva pictured above is very close to 
pupation which means you will probably 
not see it at this stage. 

larva 
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larva 
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The larvae are about 0.003in (0.07mm) long upon hatching and seemingly legless and headless.  They are white to cream in color, though they can also appear to be transparent, and cylindrical in shape (the body tapers at both ends).  They also have black mouthparts and elevated posterior spiracles which are tan in color.  The internal organs of the larvae are visible particularly after it begins eating.  They undergo 3 instars before pupating and are up to 0.25in (6mm) long at maturity.  Typically, you will see the larvae as it appears in the fruit images above.  The other image is of a larvae that is about to pupate.  You will probably not see the larvae at this stage.   Information sources:Anonymous.  2011a.  Spotted Wing Drosophila (Fruit Fly) Pest Alert.  Ministry of Agriculture, British Columbia.	accessed on 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.htm.Beers, E.H., T. Smith, and D. Walsh,  2010.  Spotted Wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilida).  Washington State University, Orchard Pest management Online.	accessed 10/18/2010 – 	http://jenny.tfrec.wsu.edu/opm/displaySpecies.php?pn=165Dreves, A.J., V. Walton, and G. Fisher.  2009. A New Pest Attacking Healthy Ripening Fruit in Oregon – Spotted wing Drosophila: Drosophila suzukii (Matsumura).  Oregon State University Extension Service, EM 8991.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/13090/em8991.pdf;jsessionid=2335D5DC564861AB1B14FC3986733B07?sequence=1Mann, R.S. and L.L. Stelinski.  2011.  Spotted Wing Drosophila Drosophila suzukii (Matsumura) (Insecta: Diptera: Drosophilidae).   Published as an EDIS document for the University of Florida, Publication #EENY492.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in887Pajac and Bozena Baric. “Drosophila suzukii (Matsumura, 1931) - a potential pest of stone fruits in Croatia”.  Pomologia Croatica: journal of the Croatian Society of Agronomy (1330-6626) 16 (2010), 1-2, 43-49.	accessed 10/17/2011	http://hrcak.srce.hr/file/97470Walsh, D.B., M.P. Bolda, R.E. Goodhue, A.J. Dreves, J. Lee, D.J. Bruck, V.M. Walton, S.D. O’Neill, and F. G. Zalom. “Drosophila suzukii (Diptera: Drosophilidae): Invasive Pest of Ripening Soft Fruit Expanding Its Geographic Range and Damage Potential”.	Accessed 10/18/2011 – 	http://extension.wsu.edu/swd/Documents/Drosophila%20suzukii%20Invasive%20Pest%20of%20Ripening.pdf
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Identification 
• Pupae 

Image citation: 
Top right and bottom - Elizabeth H. Beers, Department of Entomology, Washington State University from their 
publication. 
Left – Hannah Burrack, North Carolina State University 

pupae 
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The pupae measure 0.08 to 0.12in (2 to 3mm) in length, are cylindrical in shape, and are initially gray-yellow turning reddish brown in color as it hardens.  They also have two small finger-like projections on one end.  Pupation can occur either inside or on the outside of the fruit. Information sources:Anonymous.  2011a.  Spotted Wing Drosophila (Fruit Fly) Pest Alert.  Ministry of Agriculture, British Columbia.	accessed on 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.htm.Dreves, A.J., V. Walton, and G. Fisher.  2009. A New Pest Attacking Healthy Ripening Fruit in Oregon – Spotted wing Drosophila: Drosophila suzukii (Matsumura).  Oregon State University Extension Service, EM 8991.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/13090/em8991.pdf;jsessionid=2335D5DC564861AB1B14FC3986733B07?sequence=1Mann, R.S. and L.L. Stelinski.  2011.  Spotted Wing Drosophila Drosophila suzukii (Matsumura) (Insecta: Diptera: Drosophilidae).   Published as an EDIS document for the University of Florida, Publication #EENY492.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in887Walsh, D.B., M.P. Bolda, R.E. Goodhue, A.J. Dreves, J. Lee, D.J. Bruck, V.M. Walton, S.D. O’Neill, and F. G. Zalom. “Drosophila suzukii (Diptera: Drosophilidae): Invasive Pest of Ripening Soft Fruit Expanding Its Geographic Range and Damage Potential”.	Accessed 10/18/2011 – 	http://extension.wsu.edu/swd/Documents/Drosophila%20suzukii%20Invasive%20Pest%20of%20Ripening.pdf
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Identification 
• Adults 

Image citation:  
Right and left - Gevork Arakelian, Los Angeles County Department of Agricultural Commissioner/Weights and Measures 

Female Male 
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Adults resemble the typical fruit fly you would find in your kitchen or wherever there is fruit that is past its prime (Drosophila melanogaster).  These adults are 0.08 to 0.16in (2 to 4mm) in length (with females being slightly larger than males) and have a yellowish-brown body, short, stubby antennae that are branched, and red eyes.  The abdomen has black horizontal stripes on each segment.  They also have one pair of wings that are clear except for a single dark spot found along the leading of the male’s wings (though occasionally you come across males without a spot).  These spots are not visible when the male first emerges, it takes 8-10 hours for the spots to appear.  The males also have two darkened bands on the forelegs (which are the sex combs if you look at it under a microscope).  There are two of these per leg, each on a different tarsal segment.  Females have neither the spots nor the combs, but they do have a saw-like ovipositor they use to cut open the skin on the fruit and lay their eggs inside with.  The ovipositor (and in particular the heavily sclerotized teeth) can be seen with a hand lens or microscope, especially when it is extended.       Overwintering adults have been noted to appear darker.  Confirmation of the identity if this species should be by a specialist, however.  �Information sources:Anonymous.  2011a.  Spotted Wing Drosophila (Fruit Fly) Pest Alert.  Ministry of Agriculture, British Columbia.	accessed on 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.htm.Anonymous.  2011c.  Spotted Wing Drosophila (Drosophila suzukii) in the Southern Interior Valleys of British Columbia.  Produced by the Okanagan Kootenay Cherry Growers Association, the field staff of Okanagan Tree Fruit Cooperative, and the B.C. Ministry of Agriculture. 	accessed 10/18/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.pdfBeers, E.H., T. Smith, and D. Walsh,  2010.  Spotted Wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilida).  Washington State University, Orchard Pest management Online.	accessed 10/18/2010 – 	http://jenny.tfrec.wsu.edu/opm/displaySpecies.php?pn=165Calabria, G., J. Máca, G. Bächli, L. Serra, and M. Pascual.  2010.  “First records of the potential pest species Drosophila suzukii (Diptera: Drosophilidae) in Europe”.  Journal of Applied Entomology, doi: 10.1111/j.1439-0418.2010.01583.x. 	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0418.2010.01583.x/pdf.Dreves, A.J., V. Walton, and G. Fisher.  2009. A New Pest Attacking Healthy Ripening Fruit in Oregon – Spotted wing Drosophila: Drosophila suzukii (Matsumura).  Oregon State University Extension Service, EM 8991.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/13090/em8991.pdf;jsessionid=2335D5DC564861AB1B14FC3986733B07?sequence=1European and Mediterranean Plant Protection Organization.  2011. Drosophila suzukii (Diptera: Drosophilidae): Spotted wing drosophila.  	accessed – 10/10/2011 – 	http://www.eppo.org/QUARANTINE/Alert_List/insects/drosophila_suzukii.htmHauser, M.  2011.  “A historic account of the invasion of Drosophila suzukii (Matsumura) (Diptera: Drosophilidae) in the continental United States, with remarks on their identification”. Pest Management Science. doi: 10.1002/ps.2265	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1002/ps.2265/pdfMann, R.S. and L.L. Stelinski.  2011.  Spotted Wing Drosophila Drosophila suzukii (Matsumura) (Insecta: Diptera: Drosophilidae).   Published as an EDIS document for the University of Florida, Publication #EENY492.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in887Pajac and Bozena Baric. “Drosophila suzukii (Matsumura, 1931) - a potential pest of stone fruits in Croatia”.  Pomologia Croatica: journal of the Croatian Society of Agronomy (1330-6626) 16 (2010), 1-2, 43-49.	accessed 10/17/2011	http://hrcak.srce.hr/file/97470Steck, G.J., W. Dixon, and D. Dean. 2009.  Spotted Wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilidae), a fruit pest new to North America.  FDACS-DPI Pest alert.	accessed 10/17/2011 – 	http://www.freshfromflorida.com/pi/enpp/ento/drosophila_suzukii.htmlWalsh, D.B., M.P. Bolda, R.E. Goodhue, A.J. Dreves, J. Lee, D.J. Bruck, V.M. Walton, S.D. O’Neill, and F. G. Zalom. “Drosophila suzukii (Diptera: Drosophilidae): Invasive Pest of Ripening Soft Fruit Expanding Its Geographic Range and Damage Potential”.	Accessed 10/18/2011 – 	http://extension.wsu.edu/swd/Documents/Drosophila%20suzukii%20Invasive%20Pest%20of%20Ripening.pdf



Life Cycle 

Image citation: 
Adult – Lyle Buss, Department of Entomology and Nematology, University of Florida 
Egg and ovipositor  - Elizabeth H. Beers, Department of Entomology, Washington State University from their publication. 
Larvae – Oregon State University 
Pupae -  British Columbia Ministry of Agriculture 
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The life cycle varies according to temperature, but in Japan, the number of generations per year has been noted at 13.  The fly was observed to oviposit for 10-59 days (laying 7-16 eggs per day), averaging 384 eggs per female during her lifetime.  The eggs hatched within 2-72 hours with the larvae matured in 3-13 days.  Pupation can take place either inside or on the skin of fruit and lasted for 3-15 days.  The adults can live 3 to 9 weeks.  Based on these numbers, a single life cycle can range from 7 to 90 days.However, in one experiment, it was also noted that in a lab (held at a constant temperature), one generation takes 50 days to complete at 12°C (54°F), 21-25 days at 15°C (59°F), 19 days at 18°C (64°F), 8.5 days at 25°C (77°F), and 7 days at 28°C (82°F).  In more northern climates, such as British Columbia, this pest could have up to 5 generations per year while California and Oregon predict 3 to 10 generations per year.  Another observation noted that the development cycle is between 8 and 14 days (averaging 10 days, at 25°C or 77°F).  Experiments conducted to establish heat and cold tolerance indicate that spotted wing drosophila has a heat average lethal temperature of 32°C (90°F) and a cold average lethal temperature of -0.8°C (just under 32°F). The preferred temperature of this pest seems to be between 20 and 25°C (68 and 77°F).  However, the presence of this pest in Florida at the height of its summer indicates that the heat tolerance of this pest may be higher than first thought.  Though in another publication, it indicates that sterilization occurs at these high temperatures which may account for why this pest has not become as problematic in Florida as it has elsewhere.  Information sources:Anonymous.  2011a.  Spotted Wing Drosophila (Fruit Fly) Pest Alert.  Ministry of Agriculture, British Columbia.	accessed on 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.htm.Beers, E.H., T. Smith, and D. Walsh,  2010.  Spotted Wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilida).  Washington State University, Orchard Pest management Online.	accessed 10/18/2010 – 	http://jenny.tfrec.wsu.edu/opm/displaySpecies.php?pn=165Calabria, G., J. Máca, G. Bächli, L. Serra, and M. Pascual.  2010.  “First records of the potential pest species Drosophila suzukii (Diptera: Drosophilidae) in Europe”.  Journal of Applied Entomology, doi: 10.1111/j.1439-0418.2010.01583.x. 	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0418.2010.01583.x/pdf.Caprile, J., M.L. Flint, M.P. Bolda, J.A. Grant, R. van Steenwyk, and D. Haviland.  2011. Provisionary Guidelines: Management of Spotted Wing Drosophila in Home Garden Situations.  UC IPM online.	accessed 10/17/2011 – 	http://www.ipm.ucdavis.edu/EXOTIC/drosophila.htmlDreves, A.J., V. Walton, and G. Fisher.  2009. A New Pest Attacking Healthy Ripening Fruit in Oregon – Spotted wing Drosophila: Drosophila suzukii (Matsumura).  Oregon State University Extension Service, EM 8991.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/13090/em8991.pdf;jsessionid=2335D5DC564861AB1B14FC3986733B07?sequence=1Dreves, A. J. and G.A. Langellotto-Rhodaback.  2011b.  Protecting Garden Fruits from Spotted Wing Drosophila.  Oregon State University.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/20883/em9026.pdfEuropean and Mediterranean Plant Protection Organization.  2011. Drosophila suzukii (Diptera: Drosophilidae): Spotted wing drosophila.  	accessed – 10/10/2011 – 	http://www.eppo.org/QUARANTINE/Alert_List/insects/drosophila_suzukii.htmKanzawa, T.  1941.  “Studies on Drosophila suzukii Mats.”.  The Review of Applied Entomology, vol. 29, page 622.  Mann, R.S. and L.L. Stelinski.  2011.  Spotted Wing Drosophila Drosophila suzukii (Matsumura) (Insecta: Diptera: Drosophilidae).   Published as an EDIS document for the University of Florida, Publication #EENY492.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in887Pajac and Bozena Baric. “Drosophila suzukii (Matsumura, 1931) - a potential pest of stone fruits in Croatia”.  Pomologia Croatica: journal of the Croatian Society of Agronomy (1330-6626) 16 (2010), 1-2, 43-49.	accessed 10/17/2011	http://hrcak.srce.hr/file/97470Steck, G.J., W. Dixon, and D. Dean. 2009.  Spotted Wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilidae), a fruit pest new to North America.  FDACS-DPI Pest alert.	accessed 10/17/2011 – 	http://www.freshfromflorida.com/pi/enpp/ento/drosophila_suzukii.htmlWalsh, D.B., M.P. Bolda, R.E. Goodhue, A.J. Dreves, J. Lee, D.J. Bruck, V.M. Walton, S.D. O’Neill, and F. G. Zalom. “Drosophila suzukii (Diptera: Drosophilidae): Invasive Pest of Ripening Soft Fruit Expanding Its Geographic Range and Damage Potential”.	Accessed 10/18/2011 – 	http://extension.wsu.edu/swd/Documents/Drosophila%20suzukii%20Invasive%20Pest%20of%20Ripening.pdf
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Diapause and Dispersal 
• Can overwinter in the adult stage in colder 

climates 
– If they emerge in late summer or fall 

• Remain active from April to November 
– In places like Florida, they are active year round 

• Dispersal by  
– Wind 
– Transportation of infected fruit   

• Most effective means 
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In colder climates, spotted wing drosophila are likely to overwinter as adults (if they emerge in late summer or fall).  Evidence of this is based on laboratory studies and continuation of captures during warm winter days.  This is an area that is currently being researched.  In colder climates, they remain active from April to November.  In places like Florida, however, SWD is active all year long and all stages can be found even during the winter months.    According to some sources, spotted wing drosophila adults can be dispersed by wind; however, travel across greater distances is expected to be achieved by the shipment of infested fruit from one area to another.  Plants that do not bear fruit are not considered a risk in the transportation of this pest. Information sources:  Anonymous.  2011a.  Spotted Wing Drosophila (Fruit Fly) Pest Alert.  Ministry of Agriculture, British Columbia.	accessed on 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.htm.Calabria, G., J. Máca, G. Bächli, L. Serra, and M. Pascual.  2010.  “First records of the potential pest species Drosophila suzukii (Diptera: Drosophilidae) in Europe”.  Journal of Applied Entomology, doi: 10.1111/j.1439-0418.2010.01583.x. 	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0418.2010.01583.x/pdf.Hannah Burrack, personal communication.Kanzawa, T.  1941.  “Studies on Drosophila suzukii Mats.”.  The Review of Applied Entomology, vol. 29, page 622.  Pajac and Bozena Baric. “Drosophila suzukii (Matsumura, 1931) - a potential pest of stone fruits in Croatia”.  Pomologia Croatica: journal of the Croatian Society of Agronomy (1330-6626) 16 (2010), 1-2, 43-49.	accessed 10/17/2011	http://hrcak.srce.hr/file/97470Price, Jim.  Personal communication.



Monitoring 

Image citation:  
Trap and adult on trap - Hannah Burrack, North Carolina State University, www.bugwood.org, #5444190 and #5444191 
Fruit with ovipositioning holes - - Gevork Arakelian, Los Angeles County Department of Agricultural 
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Fly traps can be used to determine the presence of SWD, but it is unclear how effective traps are at tracking population fluctuations.  Attractiveness of baits used in the trap may vary according to the crop as well as the time of year.  You should monitor for this pest before fruit begins ripening (which is hopefully before the fly begins laying its eggs). Many recipes for attractants have been used.  For example, ripe bananas, strawberry puree, real apple cider, wine, and yeast mixtures (which is 1 package of brewer’s yeast, 4 teaspoons of sugar, and 12 oz. of water) have all been used to catch adult flies. The mixture of yeast, sugar, and water alone reportedly worked very well.  Another recommendation was a mixture of ethanol, acetic acid, and phenylethanol in 1:22:5 ratios.  The use of apple cider vinegar (do not use white vinegar!) and red wine together as bait was shown to be very effective in another study (2 parts vinegar to 3 parts wine with at least 12% alcohol).  Another option suggested was the use of a Spinosad-based pesticide that will both attract and kill fruit flies.  The traps that use these attractants are fairly simple to construct.  For example, you can use a large can or wide-mouthed jar (i.e. the size of a large jar of peanut butter) with a funnel placed inside.  The funnel reduces the number of flies that would otherwise escape from your trap.  You can also use a plastic bottle  (such as a deli container) or an empty 2 Liter soda bottle and punch holes (about 0.5cm or 3/16in in diameter) in the screw top lid or on the sides of the container (preferred).  These bottles can be hung from the tree using string or wire.  Yellow sticky cards can be placed along inside the of the bottle to help prevent flies from escaping.  If you do not have yellow sticky cards, you can always use a few drops of dish soap added to your mixture as a surfactant to help prevent the flies from escaping.  There are also fly traps available from various distributors that you can purchase.  The amount of bait that you put in the trap is not much, about 0.25 to 2 inches is all you will need.    It was recommended to place the traps in shady areas and/or in the canopy (at the level of the ripening fruit).  You need to clean and reset the traps at least once a week in order to determine population levels and to keep your traps operating efficiently. To remove the flies, pour trap contents in a colander or over a fine screen or through a coffee filter and dispose of the liquid (do not pour on the ground as this will attract more flies).  Then dump the remains into a white container (white background makes the insects easier to see) so that you can sort them. You can also use a sweep net to catch the flies. Be sure to sweep close to the fruit on the tree (without damaging them) as well as fruit that has dropped to the ground.  Because you are trying to get an idea of population size, it would be best to empty the sweep net over a bucket of soapy water and collect the flies from there.  Sweep netting should be done in the early morning or at dusk.  If flies are detected in sweep nets, populations are already very large.You should also inspect the fruit for puncture marks left by the ovipositing female and for live larvae.  Gently squeeze the fruit to see if juice leaks out.  If it does, open the fruit and inspect it for larvae.  This inspection technique doesn’t work very well for aggregate berries (raspberries, blackberries, etc.), so just opening the fruit and looking for the larvae is best.  A good resource for how to do this with different fruits can be found at http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/19525/em9021.pdf?sequence=1.If you need the flies identified to species, arrange to submit your sample with your local county extension agent.  They will give it to your local Department of Agriculture or another reliable source for identification.  You can also submit samples to your local or regional National Plant Diagnostic Network (NPDN) lab. Information sources:Anonymous.  2011b. Guidelines for Monitoring Spotted Wing Drosophila in British Columbia in Berries in 2011.  Ministry of Agriculture, British Columbia.	accessed 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd_monitoring.pdfAnonymous.  2011c.  Spotted Wing Drosophila (Drosophila suzukii) in the Southern Interior Valleys of British Columbia.  Produced by the Okanagan Kootenay Cherry Growers Association, the field staff of Okanagan Tree Fruit Cooperative, and the B.C. Ministry of Agriculture. 	accessed 10/18/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.pdfBeers, E.H., T. Smith, and D. Walsh,  2010.  Spotted Wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilida).  Washington State University, Orchard Pest management Online.	accessed 10/18/2010 – 	http://jenny.tfrec.wsu.edu/opm/displaySpecies.php?pn=165Beers, E. , R.A. van Steenwyk, P.W. Shearer, W.C. Coates, and J.A. Grant.  2011. “Developing Drosophila suzukii management programs for sweet cherry in the western United States”. Pest Management Science, doi: 10.1002/ps.2279.	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1002/ps.2279/pdf.Bruck, D.J.,  L. K. Tanigoshi, B. S. Gerdeman, G. Hollis Spitler, J. DeFrancesco, and A. J. Dreves.  2011. Current Recommendations for Managing Spotted Wing Drosophila (SWD), Drosophila suzukii, in PNW Blueberries.  Washington State University.   	accessed 10/13/2011-	http://mtvernon.wsu.edu/ENTOMOLOGY/pests/FINAL-SWD-Blueberry-Management-Plan-5-26-2011AJD.pdfCalabria, G., J. Máca, G. Bächli, L. Serra, and M. Pascual.  2010.  “First records of the potential pest species Drosophila suzukii (Diptera: Drosophilidae) in Europe”.  Journal of Applied Entomology, doi: 10.1111/j.1439-0418.2010.01583.x. 	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0418.2010.01583.x/pdf.Caprile, J., M.L. Flint, M.P. Bolda, J.A. Grant, R. van Steenwyk, and D. Haviland.  2011. Provisionary Guidelines: Management of Spotted Wing Drosophila in Home Garden Situations.  UC IPM online.	accessed 10/17/2011 – 	http://www.ipm.ucdavis.edu/EXOTIC/drosophila.htmlDreves, A.J., V. Walton, and G. Fisher.  2009. A New Pest Attacking Healthy Ripening Fruit in Oregon – Spotted wing Drosophila: Drosophila suzukii (Matsumura).  Oregon State University Extension Service, EM 8991.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/13090/em8991.pdf;jsessionid=2335D5DC564861AB1B14FC3986733B07?sequence=1Dreves, A. J. and G.A. Langellotto-Rhodaback.  2011b.  Protecting Garden Fruits from Spotted Wing Drosophila.  Oregon State University.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/20883/em9026.pdfLandolt, P.J., T. Adams, and H. Rogg.  2011. “Trapping spotted wing drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilidae), with combinations of vinegar and wine, and acetic acid and ethanol”.  Journal of Applied Entomology, doi: 10.1111/j.1439-0418.2011.01646.x.	Accessed 10/17/2011 – 	http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0418.2011.01646.x/pdfMann, R.S. and L.L. Stelinski.  2011.  Spotted Wing Drosophila Drosophila suzukii (Matsumura) (Insecta: Diptera: Drosophilidae).   Published as an EDIS document for the University of Florida, Publication #EENY492.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in887Price, J. F.and C.A. Nagle.  2010.  Spotted Wing Drosophila New in Florida Berry Culture. ).   Published as an EDIS document for the University of Florida, Publication #ENY857.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in839Tangoshi, l.K., B.S. Gerdeman, G. Hollis Spitler, J. DeFrancesco, D. J. Bruck, and A.J. Dreves.  2011. Current Recommendations for Managing Spotted Wing Drosophila (SWD), Drosophila suzukii, in PNW Caneberries.   	Accessed 10/17/2011 – 	http://mtvernon.wsu.edu/ENTOMOLOGY/pests/FINAL-SWD-Caneberry-Management-Plan-5-26-2011AJD.pdfWalsh, D.B., M.P. Bolda, R.E. Goodhue, A.J. Dreves, J. Lee, D.J. Bruck, V.M. Walton, S.D. O’Neill, and F. G. Zalom. “Drosophila suzukii (Diptera: Drosophilidae): Invasive Pest of Ripening Soft Fruit Expanding Its Geographic Range and Damage Potential”.	Accessed 10/18/2011 – 	http://extension.wsu.edu/swd/Documents/Drosophila%20suzukii%20Invasive%20Pest%20of%20Ripening.pdf
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Chemical Management 
• Cherries 

– DMTP, permethrin, 
cypermethrin, 
tralomethrin, spinosad, 
imidacloprid, malathion, 
fenpropathrin, zeta-
cypermethrin, lambda-
cyhalothrin, beta-
cyfluthrin, spinetoram 

• Raspberries 
– malathion and 

spinetoram 

 
• Blueberries 

– bifenthrin, diazinon, 
esfenvalerate, 
fenpropathrin, 
malathion, methomyl, 
spinetoram, spinosad, 
and zeta-cypermethrin 
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Just because a pesticide controls for cherry fruit fly, it does not mean that it will also control for spotted wing drosophila.  Once spotted wing drosophila is detected, you will need to provide continuous coverage.Pyrethroid spray during the ripening season was mentioned to be effective. Malathion and spinetoram have also been mentioned in the literature as being effective against D. suzukii on raspberries. Pesticides (for cherries) mentioned in one paper included DMTP (dimethyl thiophosphate), permethrin, cypermethrin (cypermetrin), and tralomethrin (tralometrin), however, they were noted to be effective only on the fully ripened fruits (which may be too late to effectively control  damage to the crops).In another study comparing chemical control options in cherries, spinetoram (both as a topical plus residual and topical only treatment) was found to be very efficient in controlling adult populations.  In that same study, fruit treated with either spinosad or imidacloprid had significant reductions in the number of oviposition punctures.  Spinosad also caused significant mortality of adults up to 7 days after treatment when compared to malathion and in another test, all the pyrethroids tested (fenpropathrin, zeta-cypermethrin, lambda-cyhalothrin, beta-cyfluthrin, and permethrin) caused significant mortality up to 7 days after treatment.  However, in trials comparing acetamiprid, imidacloprid, thiamethoxam, and carbaryl, there was no significant mortality in adults 1 day after treatment.  And finally, malathion, spinetoram, spinosad and lambda-cyhalothrin (when compared to acetamiprid and imidacloprid) provided good control of the adults when the flies were exposed to either treated leaves or fruit.Spinosad and pyrethrin are available in organic formulations and seem to have a high level of activity that can be used in organic berry crops.  However, there may still be some problems as the current label limits the total amount of active ingredient that can be applied during a growing season (and the length of residual control is not well established under field conditions).  These formulations are useful when combining it with good sanitation and harvest practices.In blueberries, bifenthrin, diazinon, esfenvalerate, fenpropathrin, malathion, methomyl, spinetoram, spinosad, and zeta-cypermethrin are well recommended.  It was also recommended to apply chemical treatment when the fruit begins to color and that repeated treatments may be necessary.  Removing bees from bee pollinated crops during this chemical treatment time will minimize bee mortality.All the products mentioned here are reported to kill the insect with varying degrees of success; however, be sure to alternate the mode of action to help prevent resistance to these chemicals by this pest.  Be sure to check with your local county extension agent regarding any restrictions on use of these pesticides as some may require an applicator’s license!  In addition, growers need to confirm registration of the use of these products for their specific crop of concern in their specific state. Information sources:Anonymous.  2011a.  Spotted Wing Drosophila (Fruit Fly) Pest Alert.  Ministry of Agriculture, British Columbia.	accessed on 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.htm.Anonymous.  2011c.  Spotted Wing Drosophila (Drosophila suzukii) in the Southern Interior Valleys of British Columbia.  Produced by the Okanagan Kootenay Cherry Growers Association, the field staff of Okanagan Tree Fruit Cooperative, and the B.C. Ministry of Agriculture. 	accessed 10/18/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.pdfBeers, E. , R.A. van Steenwyk, P.W. Shearer, W.C. Coates, and J.A. Grant.  2011. “Developing Drosophila suzukii management programs for sweet cherry in the western United States”. Pest Management Science, doi: 10.1002/ps.2279.	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1002/ps.2279/pdf.Calabria, G., J. Máca, G. Bächli, L. Serra, and M. Pascual.  2010.  “First records of the potential pest species Drosophila suzukii (Diptera: Drosophilidae) in Europe”.  Journal of Applied Entomology, doi: 10.1111/j.1439-0418.2010.01583.x. 	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0418.2010.01583.x/pdf.Caprile, J., M.L. Flint, M.P. Bolda, J.A. Grant, R. van Steenwyk, and D. Haviland.  2011. Provisionary Guidelines: Management of Spotted Wing Drosophila in Home Garden Situations.  UC IPM online.	accessed 10/17/2011 – 	http://www.ipm.ucdavis.edu/EXOTIC/drosophila.htmlDeFrancesco, J. 2011. Effective SWD insecticides registered for use in OR and WA blueberries, and considerations for their use.  Oregon State University.	accessed 10/13/2011 -	http://mtvernon.wsu.edu/ENTOMOLOGY/pests/Blueberry-SWD-Pesticides-for-OR-and-WA-4-21-11.pdfPrice, J. F.and C.A. Nagle.  2010.  Spotted Wing Drosophila New in Florida Berry Culture. Published as an EDIS document for the University of Florida, Publication #ENY857.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in839Tangoshi, l.K., B.S. Gerdeman, G. Hollis Spitler, J. DeFrancesco, D. J. Bruck, and A.J. Dreves.  2011. Current Recommendations for Managing Spotted Wing Drosophila (SWD), Drosophila suzukii, in PNW Caneberries.   	Accessed 10/17/2011 – 	http://mtvernon.wsu.edu/ENTOMOLOGY/pests/FINAL-SWD-Caneberry-Management-Plan-5-26-2011AJD.pdfWalsh, D.B., M.P. Bolda, R.E. Goodhue, A.J. Dreves, J. Lee, D.J. Bruck, V.M. Walton, S.D. O’Neill, and F. G. Zalom. “Drosophila suzukii (Diptera: Drosophilidae): Invasive Pest of Ripening Soft Fruit Expanding Its Geographic Range and Damage Potential”.	Accessed 10/18/2011 – 	http://extension.wsu.edu/swd/Documents/Drosophila%20suzukii%20Invasive%20Pest%20of%20Ripening.pdf



Biological Management 

Image citation:  
Top left –  Joseph Berger, www.bugwood.org, #5393798 
Bottom left –  Gyorgy Csoka, Hungary Forest Research Institute, www.bugwood.org, #5410749 
Right –  John Ruberson, University of Georgia, www.bugwood.org, #2666062 

Braconidae wasp. 

Cynipidae  wasp 

Orius insidiosus 
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The role of biocontrol agents has not been fully researched.  However, the wasp parasitoid Phaenopria sp. (in the family Diapriidae) has been noted in the literature as a natural enemy of D. suzukii, though it  does not seem to be readily available for commercial use.  In addition,  wasp parasitoids from the families Braconidae and Cynipidae may also be potential biocontrol agents of D. suzukii. Orius insidiosus has been reported to feed extensively on D. suzukii and is commercially available.Predaceous bugs (i.e. big-eyed bugs and other minute pirate bugs) and lacewing larvae may also be important in the control of this pest. Information sources:Calabria, G., J. Máca, G. Bächli, L. Serra, and M. Pascual.  2010.  “First records of the potential pest species Drosophila suzukii (Diptera: Drosophilidae) in Europe”.  Journal of Applied Entomology, doi: 10.1111/j.1439-0418.2010.01583.x. 	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0418.2010.01583.x/pdf.Dreves, A. J. and G.A. Langellotto-Rhodaback.  2011b.  Protecting Garden Fruits from Spotted Wing Drosophila.  Oregon State University.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/20883/em9026.pdfKanzawa, T.  1941.  “Studies on Drosophila suzukii Mats.”.  The Review of Applied Entomology, vol. 29, page 622.  Mann, R.S. and L.L. Stelinski.  2011.  Spotted Wing Drosophila Drosophila suzukii (Matsumura) (Insecta: Diptera: Drosophilidae).   Published as an EDIS document for the University of Florida, Publication #EENY492.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in887Walsh, D.B., M.P. Bolda, R.E. Goodhue, A.J. Dreves, J. Lee, D.J. Bruck, V.M. Walton, S.D. O’Neill, and F. G. Zalom. “Drosophila suzukii (Diptera: Drosophilidae): Invasive Pest of Ripening Soft Fruit Expanding Its Geographic Range and Damage Potential”.	Accessed 10/18/2011 – 	http://extension.wsu.edu/swd/Documents/Drosophila%20suzukii%20Invasive%20Pest%20of%20Ripening.pdf
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Cultural Management 

• Bag or solarize cull fruit 
• Keeping processing area and equipment 

free of old fruit 
• Avoid or cull “split” fruit 
• Harvest fruit immediately when 

marketable 
• Consider protecting fruit with an 

appropriate net 
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Culling soft fruit from around and on the trees, bagging the culls (placing them in sealed black bag and leaving it for a week – preferably in a sunny location),  solarizing the culls (putting them in a pile in a sunny location and covering it with clear plastic sheeting leaving no holes for escape), and keeping the processing area and equipment free of old fruit are also ways to manage populations of this species.  Do not leave the fruit on the ground.Four days of cold storage (of about 3˚C) of the infected fruit (in cherries) kills eggs and larvae without affecting the fruit quality though the remains of the eggs and larvae must still be addressed.It is also recommended to not “split” the fruit.  Splitting is a break in the skin that occurs after a period of drought followed by intense watering.  Don’t overwater, but don’t let the plants dry out between waterings either.Harvest the fruit in a timely matter and don’t allow much time between harvests (at least 3 times a week).  Frequent harvesting is also recommended.  Mowing the orchard floor after harvest to destroy fruit that has fallen to the ground may also help control population numbers. Creating a physical barrier between the fruit and the fly is also possible depending on the size of your operation or number of plants in your yard.  The netting should be fine (0.98mm mesh).  Nylon stockings, a paint strainer bag, and organza are recommended as physical barriers.  Be careful to cover your plants only after the pollinators have come and gone.  Information sources:Anonymous.  2011a.  Spotted Wing Drosophila (Fruit Fly) Pest Alert.  Ministry of Agriculture, British Columbia.	accessed on 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.htm.Anonymous.  2011c.  Spotted Wing Drosophila (Drosophila suzukii) in the Southern Interior Valleys of British Columbia.  Produced by the Okanagan Kootenay Cherry Growers Association, the field staff of Okanagan Tree Fruit Cooperative, and the B.C. Ministry of Agriculture. 	accessed 10/18/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.pdfBruck, D.J.,  L. K. Tanigoshi, B. S. Gerdeman, G. Hollis Spitler, J. DeFrancesco, and A. J. Dreves.  2011. Current Recommendations for Managing Spotted Wing Drosophila (SWD), Drosophila suzukii, in PNW Blueberries.  Washington State University.   	accessed 10/13/2011-	http://mtvernon.wsu.edu/ENTOMOLOGY/pests/FINAL-SWD-Blueberry-Management-Plan-5-26-2011AJD.pdfCalabria, G., J. Máca, G. Bächli, L. Serra, and M. Pascual.  2010.  “First records of the potential pest species Drosophila suzukii (Diptera: Drosophilidae) in Europe”.  Journal of Applied Entomology, doi: 10.1111/j.1439-0418.2010.01583.x. 	accessed 10/10/2011 – 	http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0418.2010.01583.x/pdf.Caprile, J., M.L. Flint, M.P. Bolda, J.A. Grant, R. van Steenwyk, and D. Haviland.  2011. Provisionary Guidelines: Management of Spotted Wing Drosophila in Home Garden Situations.  UC IPM online.	accessed 10/17/2011 – 	http://www.ipm.ucdavis.edu/EXOTIC/drosophila.htmlEddy, D. 2010.  “Online Exclusive: Preparing For The (Possible) Invasion”.  American/Western Fruit Grower, March 2011.  	accessed on 10/17/2011 – 	http://www.growingproduce.com/americanfruitgrower/?storyid=3446Dreves, A. J. and G.A. Langellotto-Rhodaback.  2011b.  Protecting Garden Fruits from Spotted Wing Drosophila.  Oregon State University.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/20883/em9026.pdfMann, R.S. and L.L. Stelinski.  2011.  Spotted Wing Drosophila Drosophila suzukii (Matsumura) (Insecta: Diptera: Drosophilidae).   Published as an EDIS document for the University of Florida, Publication #EENY492.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in887Pajac and Bozena Baric. “Drosophila suzukii (Matsumura, 1931) - a potential pest of stone fruits in Croatia”.  Pomologia Croatica: journal of the Croatian Society of Agronomy (1330-6626) 16 (2010), 1-2, 43-49.	accessed 10/17/2011	http://hrcak.srce.hr/file/97470Price, J. F.and C.A. Nagle.  2010.  Spotted Wing Drosophila New in Florida Berry Culture. ).   Published as an EDIS document for the University of Florida, Publication #ENY857.  	accessed 10/10/2011 – 	http://edis.ifas.ufl.edu/in839Tangoshi, l.K., B.S. Gerdeman, G. Hollis Spitler, J. DeFrancesco, D. J. Bruck, and A.J. Dreves.  2011. Current Recommendations for Managing Spotted Wing Drosophila (SWD), Drosophila suzukii, in PNW Caneberries.   	Accessed 10/17/2011 – 	http://mtvernon.wsu.edu/ENTOMOLOGY/pests/FINAL-SWD-Caneberry-Management-Plan-5-26-2011AJD.pdf



Checking fruit for larvae 

Image citation: Lyle Buss, Department of Entomology and Nematology, University of Florida 

Salt test 
Click here to view video. 

Sugar test 
Click here to view video. 
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You can check for the presence of larvae in marketable fruit using one of 2 methods: the salt test or the sugar test.  Using fruit that is not marketable or past its prime may result in drosophila larvae detection, but it will probably not be SWD larvae that you find.  Remember, they lay eggs in ripe fruit, not overripe fruit.The salt test consists of dissolving 1/4 cup plain salt in 4 cups warm water.  Place uncrushed fruit in a shallow pan and cover it with the salt solution.  Wait 10-15 minutes and the larvae will come out of the infested fruit.The sugar test consists of making a solution of ¼ cup of sugar mixed with 4 cups of water (brix reading of at least 15).  Lightly crush your fruit sample in a plastic baggie in order to break the skin.  Add the sugar solution and wait for about 10 minutes.  The larvae will float to the surface.  You will also be able to detect infestations of the fruit by cherry fruit fly (Rhagoletis indifferens and R. cingulata), cherry fruit worm (Grapholita packardi), and the larvae of sap beetles (Nitidulidae) using this technique.   Information sources:Anonymous.  2011b. Guidelines for Monitoring Spotted Wing Drosophila in British Columbia in Berries in 2011.  Ministry of Agriculture, British Columbia.	accessed 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd_monitoring.pdfAnonymous.  2011c.  Spotted Wing Drosophila (Drosophila suzukii) in the Southern Interior Valleys of British Columbia.  Produced by the Okanagan Kootenay Cherry Growers Association, the field staff of Okanagan Tree Fruit Cooperative, and the B.C. Ministry of Agriculture. 	accessed 10/18/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.pdfBruck, D.J.,  L. K. Tanigoshi, B. S. Gerdeman, G. Hollis Spitler, J. DeFrancesco, and A. J. Dreves.  2011. Current Recommendations for Managing Spotted Wing Drosophila (SWD), Drosophila suzukii, in PNW Blueberries.  Washington State University.   	accessed 10/13/2011-	http://mtvernon.wsu.edu/ENTOMOLOGY/pests/FINAL-SWD-Blueberry-Management-Plan-5-26-2011AJD.pdfDreves, A. J. and G.A. Langellotto-Rhodaback.  2011b.  Protecting Garden Fruits from Spotted Wing Drosophila.  Oregon State University.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/20883/em9026.pdfTangoshi, l.K., B.S. Gerdeman, G. Hollis Spitler, J. DeFrancesco, D. J. Bruck, and A.J. Dreves.  2011. Current Recommendations for Managing Spotted Wing Drosophila (SWD), Drosophila suzukii, in PNW Caneberries.   	Accessed 10/17/2011 – 	http://mtvernon.wsu.edu/ENTOMOLOGY/pests/FINAL-SWD-Caneberry-Management-Plan-5-26-2011AJD.pdf
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Other organisms you might encounter 

Image citation: 
Rhagoletis mendax - Jerry A. Payne, USDA Agricultural Research Service, www.bugwood.org, #1227056 
Drosophila suzukii - Hannah Burrack, North Carolina State University, www.bugwood.org, #5444194  
Nitidulidae – Lyle Buss, Department of Entomology and Nematology, University of Florida 
Grapholita packardi – British Columbia Ministry of Agriculture 

Rhagoletis mendax Drosophila suzukii 

larva of sap beetle (Nitidulidae) Grapholita packardi 
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Other larvae you may see in the sugar test or salt test include: cherry fruit fly (Rhagoletis indifferens and R. cingulata), cherry fruit worm (Grapholita packardi), blueberry maggot (Rhagoletis mendax), and the larvae of sap beetles (Nitidulidae). SWD, the western and eastern cherry fruit fly, and the blueberry maggot are all Dipterans which mean the larvae have no discernable head capsule or legs.  Rhagoletis indifferens, R. mendax, and R. cingulata all belong to the Tephritidae family and therefore they all look similar.  They are carrot shaped with the head end being tapered and having dark mouth hooks, while the posterior end is flat (like the stem end of a carrot - see yellow arrows).  The larvae also has either 1 or 3 spiracles which are flush with the surface and measure about  0.3in (8mm) in length.SWD larvae (being a member of the family Drosophilidae) have 2 spiracles at the end and are tapered at both the anterior and posterior ends (see red arrows).  The spiracles on the posterior end protrude rather than sit flush with the body.  Drosophilids are also ~1/3 the size of tephritids when at their largest.The cherry fruit worm (Grapholita packardi) is a caterpillar (Lepidoptera) which means it has a head capsule (see black arrow) and three pairs of true legs and several pairs of prolegs (the “sticky” feet located in the middle of the body and at the end of the body).  Its body measures 0.3in (8mm) long.   The larvae of sap beetles (Coleoptera) also have a distinct head capsule, somewhat pointed segments (see green arrow), and 3 true legs.  However, they are smaller than cherry fruitworms (about 0.12in or 3mm long) and more flattened.  They will only be present in damaged, overripe fruit.   Information sources:  Anonymous.  2011b. Guidelines for Monitoring Spotted Wing Drosophila in British Columbia in Berries in 2011.  Ministry of Agriculture, British Columbia.	accessed 10/10/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd_monitoring.pdfAnonymous.  2011c.  Spotted Wing Drosophila (Drosophila suzukii) in the Southern Interior Valleys of British Columbia.  Produced by the Okanagan Kootenay Cherry Growers Association, the field staff of Okanagan Tree Fruit Cooperative, and the B.C. Ministry of Agriculture. 	accessed 10/18/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.pdfBruck, D.J.,  L. K. Tanigoshi, B. S. Gerdeman, G. Hollis Spitler, J. DeFrancesco, and A. J. Dreves.  2011. Current Recommendations for Managing Spotted Wing Drosophila (SWD), Drosophila suzukii, in PNW Blueberries.  Washington State University.   	accessed 10/13/2011-	http://mtvernon.wsu.edu/ENTOMOLOGY/pests/FINAL-SWD-Blueberry-Management-Plan-5-26-2011AJD.pdfBurrack, Hannah.  Personal communication.Dreves, A. J. and G.A. Langellotto-Rhodaback.  2011b.  Protecting Garden Fruits from Spotted Wing Drosophila.  Oregon State University.	accessed 10/10/2011 – 	http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/20883/em9026.pdfSteck, G.J. and J.A. Payne.  1998.  Blueberry maggot.  	accessed 11/30/2011 –	http://entnemdept.ufl.edu/creatures/fruit/blueberry_maggot.htmTangoshi, l.K., B.S. Gerdeman, G. Hollis Spitler, J. DeFrancesco, D. J. Bruck, and A.J. Dreves.  2011. Current Recommendations for Managing Spotted Wing Drosophila (SWD), Drosophila suzukii, in PNW Caneberries.   	Accessed 10/17/2011 – 	http://mtvernon.wsu.edu/ENTOMOLOGY/pests/FINAL-SWD-Caneberry-Management-Plan-5-26-2011AJD.pdf
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Image citation: 
Drosophila melanogastor – Wikimedia Commons 
Rhagoletis indifferens – Stephen Hart - http://bugguide.net/node/view/207662/bgimage 
Rhagoletis  cingulata -  left - Bill Johnson - www.billjohnsonbeyondbutterflies.com and right - Peter Cristofono - 
http://bugguide.net/node/view/196628  
Rhagoletis mendax -Jerry A. Payne, USDA Agricultural Research Service, www.bugwood.org, #1224207 

Drosophila melanogaster 

Rhagoletis indifferens 
Rhagoletis  cingulata 

Rhagoletis mendax 

Other 
organisms 
you might 
encounter 
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You may also encounter the adults of Drosophila melanogaster, Rhagoletis  cingulata, Rhagoletis indifferens, and Rhagoletis mendax in your monitoring efforts.Drosophila melanogaster is the typical fruit fly that you find around overripe and rotten fruit and in the science classroom.  They look very similar to D. suzukii in that they are 0.12in (3mm) in length and 0.08in (2mm) in width with a yellow brown body and red eyes; however they will not have a spot on their wing (males), nor a serrated ovipositor (females).  They will also not lay their eggs on ripe fruit.  Cherries are also a host of western cherry fruit fly (Rhagoletis indifferens). The adults are larger than D. suzukii (0.2in or 5mm) and they have a dark banding pattern on their wings and white horizontal stripes on its abdomen.  Cherries are also a host of the eastern cherry fruit fly (Rhagoletis cingulata).  This species is similar in appearance, size, and behavior to R. indifferens.    Blueberries are host to the blueberry maggot (Rhagoletis mendax).  This species is a bit smaller than the other Rhagoletis mentioned above (0.12 to 0.16in or 3 to 4mm) but has a similar banding pattern on their wings and striping on their abdomen.    Information sources:  Anonymous.  2011c.  Spotted Wing Drosophila (Drosophila suzukii) in the Southern Interior Valleys of British Columbia.  Produced by the Okanagan Kootenay Cherry Growers Association, the field staff of Okanagan Tree Fruit Cooperative, and the B.C. Ministry of Agriculture. 	accessed 10/18/2011 – 	http://www.agf.gov.bc.ca/cropprot/swd.pdfBeers, E.H., T. Smith, and D. Walsh,  2010.  Spotted Wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilida).  Washington State University, Orchard Pest management Online.	accessed 10/18/2010 – 	http://jenny.tfrec.wsu.edu/opm/displaySpecies.php?pn=165Caprile, J., M.L. Flint, M.P. Bolda, J.A. Grant, R. van Steenwyk, and D. Haviland.  2011. Provisionary Guidelines: Management of Spotted Wing Drosophila in Home Garden Situations.  UC IPM online.	accessed 10/17/2011 – 	http://www.ipm.ucdavis.edu/EXOTIC/drosophila.htmlMiller, C. 2000. "Drosophila melanogaster" (On-line), Animal Diversity Web. 	Accessed November 30, 2011 	http://animaldiversity.ummz.umich.edu/site/accounts/information/Drosophila_melanogaster.html. Steck, G.J., W. Dixon, and D. Dean. 2009.  Spotted Wing Drosophila, Drosophila suzukii (Matsumura) (Diptera: Drosophilidae), a fruit pest new to North America.  FDACS-DPI Pest alert.	accessed 10/17/2011 – 	http://www.freshfromflorida.com/pi/enpp/ento/drosophila_suzukii.htmlSteck, G.J. and J.A. Payne.  1998.  Blueberry maggot.  	accessed 11/30/2011 –	http://entnemdept.ufl.edu/creatures/fruit/blueberry_maggot.htm
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Questions? 

• For more information, check out 
www.protectingusnow.org   
 

• You can also contact: 
– Amanda Hodges, Ph.D., Associate Extension Scientist, 

Department of Entomology and Nematology, University of 
Florida, achodges@ufl.edu 

– Stephanie D. Stocks, M.S., Assistant-In Extension Scientist, 
Department of Entomology and Nematology, University of 
Florida, sstocks@ufl.edu  

http://www.protectingusnow.org/
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Our Partners 
Much of the authorship of e-learning content has occurred through partnerships. Some 
of our partnering organizations have included:  

Local and Regional Integrated  
Pest Management programs (IPM) 

USDA-APHIS 

Cooperative Agriculture Pest 
Survey Program (CAPS) 

 

Extension Disaster 
Education Network 

(EDEN) 

National Plant Board (NPB) and 
State Departments of 

Agriculture 
 

Center for Invasive Species and Ecosystem Health  
(i.e. the Bugwood Network) 

National Plant Diagnostic Network 
(NPDN) 

U.S. Department of 
Homeland Security (DHS)  

U.S. Forest Service 

National Institute of Food 
and Agriculture (NIFA) 

http://www.ipmcenters.org/
http://www.ipmcenters.org/
http://www.ipmcenters.org/
http://www.aphis.usda.gov/
http://www.aphis.usda.gov/
http://www.aphis.usda.gov/
http://www.aphis.usda.gov/plant_health/plant_pest_info/pest_detection/pestlist.shtml
http://www.aphis.usda.gov/plant_health/plant_pest_info/pest_detection/pestlist.shtml
http://eden.lsu.edu/Pages/default.aspx
http://eden.lsu.edu/Pages/default.aspx
http://eden.lsu.edu/Pages/default.aspx
http://nationalplantboard.org/index.html
http://nationalplantboard.org/index.html
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