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Image citations:  peach tree in leaf - Howard F. Schwartz, Colorado State University, www.bugwood.org, #5359260; tree in bloom - Charles 
Drake, Virginia Polytechnic Institute and State University, www.bugwood.org, #5335075; flower -  H.J. Larsen, ww.bugwood.org, #5365442;  
nectarine fruit - Howard F. Schwartz, Colorado State University, www.bugwood.org, #5359261; peach fruit - Carroll E. Younce, USDA Agricultural 
Research Service, www.bugwood.org, #1304024;  young fruit -  University of Georgia Plant Pathology Archive, University of Georgia, 
www.bugwood.org, 1492186 

Presenter
Presentation Notes
Peaches (Prunus persica) belong in the Rose family.  They originated in China and have been reported in history at least as far back as 3000 years ago.  It was introduced into the United States multiple times by Spanish, French, and English settlers.  

It is typically a temperate cultivar.  Though it is sensitive to really low temperatures, it won’t set fruit unless it experiences a certain number of hours of winter temperatures. Varieties of peaches have been developed over the years, however, to expand its production into tropical and subtropical regions by trying to reduce the number of hours of cold required to set fruit.

It typically grows best in fertile, deep, and naturally well-drained soils with good ventilation and a soil pH of about 6.5.  

Nectarines are a variety of peaches that are essentially hairless.  They have been reported as far back as 2000 years ago, though the first official recorded case of a nectarine on a peach tree was in 1741. 

The total commercial production of peaches in 2010 was 2.3 billion pounds worth almost $615 million.   The total production of nectarines in 2010 was 466 million pounds worth a little more than $129 million.

In 2010, California led the states in peach production followed by South Carolina then Georgia and New Jersey.  Only 15 states have no record of commercial peach production for 2010:  Arizona, Florida, Hawaii, Indiana, Iowa, Kansas, Maine, Minnesota, Mississippi, Montana, New Hampshire, New Mexico, Rhode Island, Vermont, and Wisconsin.  In 2010, nectarines were commercially produced in only 2 states: California (by far the largest) and Washington.

Of course, these numbers do not include peach and nectarine trees located in homeowners yards. 


Information sources:
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
USDA-ERS. Spreadsheet A-5, A-8, and A-18.   
	accessed 12/30/2011 – 
	http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1377 
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Arthropod Pests 
Directly 
• Oriental Fruit Moth 
• Peach Twig Borer 
• Plum Curculio 
• Western Flower Thrips 
• Spotted Wing Drosophila  
• Plant bugs and Stink bugs 
• Peach Fruit Fly 
• Mediterranean Fruit Fly 

Indirectly 
• Peachtree Borer 
• Lesser Peachtree Borer 
• White Peach Scale  
• San Jose Scale 

Presenter
Presentation Notes
Oriental fruit moth is a major pest in western states, the mid-Atlantic region, and the upper-Midwest, but not in the Southeast. 

Peach twig borer is an important pest in the western U.S., but does not seem to be a big problem in the eastern U.S. (states east of the Rocky Mountains). 

Plum curculio is a major fruit feeding pest in the eastern U.S. (states east of the Rocky Mountains), though it also has small populations occurring as far west as Montana and Utah.

Western flower thrips is typically more injurious in arid production areas (southwestern United States) though when at high enough population levels, they can be problematic in the southeastern United States as well.

Spotted wing drosophila has been detected in 27 states in the U.S. including most of the eastern United States and the Pacific coastal states.

The tarnished plant bug is a big problem in the eastern United States, while western tarnished plant bug and pale legume bug are problems in California.

The green stink bug is a problem throughout the U.S., while the brown stinkbug is a problem in the eastern U.S., the consperse stink bug is a problem in the western U.S., and the brown marmorated stink bug may become a big problem.

Peach fruit fly is not established in the United States, but is intercepted quite often.  When detected, an eradication program is implemented which has thus far been successful.

Mediterranean fruit fly is not established in the continental United States, though it can be found in Hawaii.  It is also intercepted quite often. When detected, an eradication program is implemented which has thus far been successful.  

Peachtree borer and the Lesser peachtree borer are both found throughout the United States.

White peach scale seems to be more of a peach pest in the southeastern U.S., but it can be found from Texas to Maine. 

San Jose scale can be found throughout the United States.  





Arthropod Pests 

• The fruit of peaches 
and nectarines can 
be affected directly 
by the Oriental Fruit 
Moth. 
– Invasive species 

thought to have come 
from Asia between 
1913 and 1916. 

– Cosmopolitan in 
distribution now 

Image citations: 
Eric LaGasa, Washington State Department of Agriculture, www.bugwood.org, #5015081 

Presenter
Presentation Notes
The fruit of peaches and nectarines can be affected directly by the Oriental Fruit Moth (OFM), Grapholita molesta.  This is a lepidopteran belonging in the family Tortricidae that is thought to have originated in Asia, but is cosmopolitan in distribution now.  It was introduced into North America between 1913 and 1916.

It is a major pest in western states (in California it completes up to 6 generations), the mid-Atlantic region (where it produces 3 to 5 generations per year), and the upper-Midwest, but not in the Southeast.  Though it is a pest particularly on peaches, nectarines and quince, it can also attack plums, cherry, almonds, and apricots (though not often).  It is also a reported problem on apples and pears.


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Hogmire, H.W., editor.  1995. Mid-Atlantic Orchard Monitoring Guide, published by NRAES, 152 Riley-Robb Hall, Ithaca, New York.


http://www.bugwood.org/


Arthropod Pests 

• Description of 
Oriental Fruit Moth  

Image citations: 
Right - Eric LaGasa, Washington State Department of Agriculture, www.bugwood.org, #5015081 
Left - G. Morvan, INRA, Montfavet, www.bugwood.org, #0177008 

Presenter
Presentation Notes
Adults are 6-7mm long with a wingspan of 10-15mm.  The abdomen is herringbone grey with dark bands that may be seen across the wings when folded at rest (held roof-like over the body).  The adults usually live only 2 weeks.   

The female can lay up to 200 eggs in her lifetime which may take up to 3 weeks to hatch in cool, springtime weather, but only 3 to 4 days in the heat of summer.  Eggs are flat, oval, and whitish laid singly on twigs or the underside of leaves near growing terminals.  

Larvae are caterpillars measuring 1.5mm in length at hatching and are cream colored with a black head.  As they grow, the larvae develop a brown head with a pinkish white body that reaches 9-13mm in length and has a black anal comb on the last body segment (this can be seen with a hand lens).  The presence of this comb differentiates it from codling moth larvae (an important, but occasional, pest of peaches in California and a quarantine pest for exports of pome fruit, walnuts, and peaches).  Larval development can last one to eight weeks depending on the temperature.  

Larvae pupate in silken cocoons in bark crevices, orchard trash, weeds, ground cover, and in fallen or mummified fruit, but prefer to pupate on the tree itself during the summer months.  They overwinter in the pupal stage and begin to emerge the following March (early in the month).  The pupal stage usually lasts 2 weeks.   


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Hogmire, H.W., editor.  1995. Mid-Atlantic Orchard Monitoring Guide, published by NRAES, 152 Riley-Robb Hall, Ithaca, New York.
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Arthropod Pests 

• Oriental Fruit Moth damage 
on stems 

 

Image citations: 
Right - Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #1435207 
Left - H. Audemard, INRA, Montfavet, www.bugwood.org, #0660064 

larva 

Presenter
Presentation Notes
Stem –  
When there is no fruit, the larvae burrow into new growth stems (up to 6 inches into the shoot) and leave around 1 to 5 weeks later (length of time is temperature dependent).  They may even exit one shoot and enter other shoots as they develop.  The infected stems will wilt and droop.  

After the larvae emerge, the entire tip (and the leaves) will dry up.  This is known as flagging.  Flagging stimulates lateral growth (by killing the terminal bud) which in turn can inhibit good scaffold formation in young trees.  This is more of a problem in younger trees than older trees, and is very detrimental to trees trained to upright systems.  The wound site also provides opportunity for pathogens to enter the tree.  


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Hogmire, H.W., editor.  1995. Mid-Atlantic Orchard Monitoring Guide, published by NRAES, 152 Riley-Robb Hall, Ithaca, New York.
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Arthropod Pests 
• Oriental Fruit Moth damage leaves and fruit 

Image citations: 
Right - Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #1234036 
Left - G. Morvan, INRA, Montfavet, www.bugwood.org, #0177009 

Presenter
Presentation Notes
Leaf – 
Leaves on infested shoots will wilt and bend over.  After the larvae exits, the leaves will dry up.  
 
Fruit – 
Larvae burrow into the fruit and feed (usually entering the fruit from the stem end, though occasionally through the stem itself later in the season thus leaving no visible entrance wound).  They can wander around inside the fruit, but usually confine themselves to small areas.  Much of the injury to the fruit centers around the pit where they leave a large amount of frass.  Gum and frass may also exude from the wound in the fruit as the larvae tunnel through it.  Aged gum can form sooty mold on it, turning the wound area black.  This frass accumulation differentiates OFM from plum curculio which leaves less frass (this is discussed in more detail later).  The exit hole of the larvae should be fairly obvious.  


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Hogmire, H.W., editor.  1995. Mid-Atlantic Orchard Monitoring Guide, published by NRAES, 152 Riley-Robb Hall, Ithaca, New York.
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Arthropod Pests 

• Managing Oriental Fruit Moth: Monitoring  
• Daily until first 

adults are 
caught, then 
weekly 

• Replace lure 
every 4 to 6 
weeks 

• Examine fruit as 
well 

Image citations: 
William M. Brown Jr., www.bugwood.org, #5356828 

Presenter
Presentation Notes
Trapping these moths is done with pheromone traps deployed in the early spring (before the first pupae emerge for the season - usually in early March).  There needs to be at least 2 traps per orchard (larger farms need more).  

Monitoring of the traps needs to be daily until the first adult is caught, then weekly after that.  Replacement of the pheromone lure should be listed on the manufacturer’s instructions (usually every 4 to 6 weeks). 

Weekly monitoring of the pheromone traps will let you know if you need to continue treatment.  The monitoring for treatment threshold (after initial detection and treatment) should be 6 to 8 moths per trap per week.  In addition to monitoring for adults in the traps during the growing season, weekly examinations of about 200 fruit per block should be made beginning in mid season, paying particular attention to insect injury at the stem end.  


Information sources:  
Hogmire, H.W., editor.  1995. Mid-Atlantic Orchard Monitoring Guide, published by NRAES, 152 Riley-Robb Hall, Ithaca, New York.
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Arthropod Pests 
• Managing Oriental Fruit Moth: Chemical control*  

– Apply insecticides based on same biofix point 
• First generation  

– spray first between 75 and 175 DD then again 175 DD after that 
• Second generation 

– First spray 850-950 DD or 1150-1200 DD and again 300 DD later 
• Third generation 

– 1800-1900 DD or 2100-2200 DD and again 300 DD (10-18 days) later 

– Chlorantraniliprole, flubendiamide, methoxyfenozide, 
spinetoram, phosmet, indoxacarb, esfenvalerate, spinosad, 
and carbaryl are recommended 

– Mating disruption treatments are also available for this 
moth 

*Be sure to check with your local county agent to find out which chemicals are certified 
for use in your state, on what crop it is allowed to be used, if it is allowed to be used 
post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  

Presenter
Presentation Notes
Insecticide application requires monitoring of degree days (DD) from the biofix point which is set once you collect more than 10 moths per trap per week.  Application timing of insecticides from the biofix point depend on the type of insecticide being used.  The first spray targeting the first generation can be applied at either 75 or 175 DD with a second being made an additional 175 DD (10-18 days) later.  Because these insects have multiple generations in a season, more insecticides need to be applied later on.  

The second generation will be targeted at either at 850-950 DD or 1150-1200 DD (from the same biofix point) and again 300 DD (10-18 days) later.  

The third generation will be targeted at either 1800-1900 DD or 2100-2200 DD (from the original biofix point) and again 300 DD (10-18 days) later.  These applications usually last 10-14 days (depending on the weather).  More applications are needed if there is more than 3 generations per season. 

Chlorantraniliprole, flubendiamide, methoxyfenozide, spinetoram, phosmet, indoxacarb, esfenvalerate, spinosad, and carbaryl have all been listed in the literature as being used to control this pest.  It is important to note that insecticide sprays need to be rotated so as to reduce the chance of resistance in the population.     
 
Mating disruption treatments are also available for this moth which are very effective and may eliminate the need for any insecticide application for this species.  

Be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments to reduce the potential for the development of pesticide resistant organisms. Additional information regarding resistance management can be found at the Insecticide Resistance Action Committee (IRAC) website.  


Information sources:
Bentley, W.J., J.K. Hasey, and K.R. Day.  2010b.  Peach - Oriental Fruit Moth.  UC IPM Online.
	accessed 12/30/2011 – 
	http://www.ipm.ucdavis.edu/PMG/r602300211.html
Hogmire, H.W., editor.  1995. Mid-Atlantic Orchard Monitoring Guide, published by NRAES, 152 Riley-Robb Hall, Ithaca, New York.




Arthropod Pests 

• Managing Oriental Fruit Moth: biological 
control   
– Encourage populations 

of braconid wasp 
Macrocentrus 
ancylivorus by planting 
sunflowers 

– Cannot use broad 
spectrum pesticides  

Macrocentrus sp. 

Image citations: 
M. Scott, Illinois Natural History Survey, www.bugwood.org, #1739074 

Presenter
Presentation Notes
Promoting the presence of the braconid wasp Macrocentrus ancylivorus (native to the U.S.) which is a parasite on oriental fruit moth (and peach twig borer) is also an alternative to insecticide spraying.  

To encourage a healthy population of Macrocentrus ancylivorus, it is recommended to plant a small plot of sunflowers in or near the orchard (0.3 to 0.5 acre).  This provides an overwintering host for the wasp (such as the sunflower moth) and helps maintain year round populations of this parasite.  You cannot use broad spectrum pesticides, however, if you wish to maintain a population of this parasite.       


Information sources:
Bentley, W., S.B. Mallek, and A. Molinar.  2005.  Biological Control of Oriental Fruit Moth, Grapholita molesta (Busck)”.  UC Plant Protection Quarterly, Vol. 15, no. 2&3.  
	accessed 12/30/2011 – 
	http://www.uckac.edu/files/123931.pdf
Rings, R. 1970.  “Economic Aspects of the Biology and Control of the Oriental Fruit Moth, Grapholita molesta Busck, in the United States”.  The Ohio Journal of Science, vol. 70, issue 1, pp. 58-61.   
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Arthropod Pests 

• The fruit of peaches and 
nectarines can be 
affected directly by the 
Peach Twig Borer. 
– Invasive species from 

Europe introduced in 
1860 

– Important pest of peaches 
in the western U.S.  

Image citations: 
Wikimedia Commons 

Presenter
Presentation Notes
The fruit of peaches and nectarines can be affected directly by the Peach Twig Borer (Anarsia lineatella).  It is a lepidopteran that was introduced from Europe in 1860 and is now found throughout the U.S. and British Columbia, though it is also found in Africa, the Middle East, and Asia.  It is possible that this species was introduced into Europe from Asia.  

It is a pest of peaches and nectarines and other stonefruits (particularly almonds and apricots).  Other hosts include apple, persimmon, and strawberry.  

It is an important pest in the western U.S., but does not seem to be a big problem in the eastern U.S. (states east of the Rocky Mountains).  It usually produces 2 generations a year, but in more northern areas, they may only produce one.


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Sorenson, C.J. and F. H. Gunnell.  1955.  Biology and Control of the Peach Twig Borer (Anarsia lineatella Zeller) in Utah.  Agricultural Experiment Station, Division of Agricultural Sciences, Utah State Agricultural College.  Bulletin 379.
	accessed 12/30/2011 – 
	http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1342&context=uaes_bulletins&sei-redir=1&referer=http%3A%2F%2Fwww.google.com%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dwhen%2520was%2520peach%2520twig%2520borer%2520introduced%2520into%2520teh%2520us%26source%3Dweb%26cd%3D3%26ved%3D0CDEQFjAC%26url%3Dhttp%253A%252F%252Fdigitalcommons.usu.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1342%2526context%253Duaes_bulletins%26ei%3DgfH9TpafJaeBsgLq_8CeAQ%26usg%3DAFQjCNHR5_sutPJ0adVzmVucrFjecnHwMA#search=%22when%20peach%20twig%20borer%20introduced%20into%20teh%20us%22








Arthropod Pests 

• Description of Peach 
Twig Borer 

Image citations: 
Left - H. Audemard, INRA, Montfavet, www.bugwood.org, #0660061 
Right – wikimedia commons 

Presenter
Presentation Notes
Adults are small, mottled grey moths with snout like projections coming off the head.  They have a wingspan of 10-12mm and a body length of about 13mm.  The wings have white and dark speckled markings and are held rooflike over the body.  The forewings are narrow and lightly fringed, while the hind wings are lighter in color and more heavily fringed.        

The females lay 80-90 eggs during their lifetime which are deposited on shoots, on the undersides of leaves, and on developing fruit.  They are white when laid turning yellow then orange just before hatching.  They are oval in shape and measure 0.4mm in  length and 0.2mm in width.  Incubation time averages 11 days for the fall generation and 6 days for the summer generation.    

Larvae are caterpillars that start out with white bodies and a black head and measure 0.6mm in length.  As they mature, they become chocolate brown with alternating dark and light stripes that encircle each abdominal segment (which distinguishes this pest of stonefruits from the others).  Mature larvae are 13mm in length.  

The larvae overwinter as first or second instars (in silk-lined hibernacula) in crotches of 1 to 3 year old wood, in pruning wounds, or in deep cracks in the bark. You can identify the overwintering site (before the winter rains come) by looking for small piles of frass (referred to as chimneys) piled outside the hibernacula.  The overwintering larvae begin to emerge in early spring (feeding in twigs for 1 to 3 weeks) to finish their development and then pupate (in mid-May).  

The pupal cases (6-10mm in length, brown in color, with a few hairs at each end) can be found in protected areas on the tree such as a crack, a wound, and occasionally in the stem cavity of infested fruit.  Pupation averages 16 days for the first generation (but may take as long as 30) and 10 days for the second.   

The second generation of larvae feed in twigs then move to developing fruit in June and July.  Adults from the overwintering generation emerge in late spring (late April or early May).  The second adult generation emerges in late summer (August).   


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Sorenson, C.J. and F. H. Gunnell.  1955.  Biology and Control of the Peach Twig Borer (Anarsia lineatella Zeller) in Utah.  Agricultural Experiment Station, Division of Agricultural Sciences, Utah State Agricultural College.  Bulletin 379.
	accessed 12/30/2011 – 
	http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1342&context=uaes_bulletins&sei-redir=1&referer=http%3A%2F%2Fwww.google.com%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dwhen%2520was%2520peach%2520twig%2520borer%2520introduced%2520into%2520teh%2520us%26source%3Dweb%26cd%3D3%26ved%3D0CDEQFjAC%26url%3Dhttp%253A%252F%252Fdigitalcommons.usu.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1342%2526context%253Duaes_bulletins%26ei%3DgfH9TpafJaeBsgLq_8CeAQ%26usg%3DAFQjCNHR5_sutPJ0adVzmVucrFjecnHwMA#search=%22when%20peach%20twig%20borer%20introduced%20into%20teh%20us%22
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Arthropod Pests 
• Peach Twig Borer 

damage on stems 

Image citations: 
Left - G. Morvan, INRA, Montfavet, www.bugwood.org, #0660062 
Right -  

Presenter
Presentation Notes
Stem – 
Larvae burrow into developing twigs.  They can reach 7 to 10cm deep (or until they reach the previous years growth) thus killing them.  The result is known as shoot strikes or flags.  The shoots begin to wilt before they die.  This flagging causes undesired lateral branching.  Peach twig borer is especially problematic to young trees.    


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Sorenson, C.J. and F. H. Gunnell.  1955.  Biology and Control of the Peach Twig Borer (Anarsia lineatella Zeller) in Utah.  Agricultural Experiment Station, Division of Agricultural Sciences, Utah State Agricultural College.  Bulletin 379.
	accessed 12/30/2011 – 
	http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1342&context=uaes_bulletins&sei-redir=1&referer=http%3A%2F%2Fwww.google.com%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dwhen%2520was%2520peach%2520twig%2520borer%2520introduced%2520into%2520teh%2520us%26source%3Dweb%26cd%3D3%26ved%3D0CDEQFjAC%26url%3Dhttp%253A%252F%252Fdigitalcommons.usu.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1342%2526context%253Duaes_bulletins%26ei%3DgfH9TpafJaeBsgLq_8CeAQ%26usg%3DAFQjCNHR5_sutPJ0adVzmVucrFjecnHwMA#search=%22when%20peach%20twig%20borer%20introduced%20into%20teh%20us%22
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Arthropod Pests 

• Peach Twig Borer 
damage on leaves 
and fruit 

Image citations: 
Top left - Eugene E. Nelson, www.bugwood.org, #5356783 
Bottom left - H.J. Larsen, www.bugwood.org, #5365402 

Presenter
Presentation Notes
Leaf  – 
Leaves will wilt and die on the infested twig.
 
Fruit –  
The second generation larvae usually enter the fruit at the stem or along the suture, feeding just under the skin, and destroying the pit.  They can also enter at the point where two fruits touch or where leaves cover the fruit.  Frass is deposited at the entrance of the tunnels.  Some fruit feeding may occur by the first generation in early ripening varieties.  


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Sorenson, C.J. and F. H. Gunnell.  1955.  Biology and Control of the Peach Twig Borer (Anarsia lineatella Zeller) in Utah.  Agricultural Experiment Station, Division of Agricultural Sciences, Utah State Agricultural College.  Bulletin 379.
	accessed 12/30/2011 – 
	http://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1342&context=uaes_bulletins&sei-redir=1&referer=http%3A%2F%2Fwww.google.com%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dwhen%2520was%2520peach%2520twig%2520borer%2520introduced%2520into%2520teh%2520us%26source%3Dweb%26cd%3D3%26ved%3D0CDEQFjAC%26url%3Dhttp%253A%252F%252Fdigitalcommons.usu.edu%252Fcgi%252Fviewcontent.cgi%253Farticle%253D1342%2526context%253Duaes_bulletins%26ei%3DgfH9TpafJaeBsgLq_8CeAQ%26usg%3DAFQjCNHR5_sutPJ0adVzmVucrFjecnHwMA#search=%22when%20peach%20twig%20borer%20introduced%20into%20teh%20us%22
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Arthropod Pests 
• Managing Peach Twig Borer: monitoring 

– Use pheromone baited traps to time the application of 
insecticides 

• 2 traps per orchard placed 6-7 feet in canopy 
• Check every 1 to 2 days until first moth is caught, then check daily 
• Biofix point = more than 2 moths in 2 consecutive nights 
• For second generation, begin monitoring at 900 DD 

– Monitor for shoot strikes 
• May be able to see at 400 DD, but definitely by 700 to 800 DD  

– Monitor fruit as well for damage 

Presenter
Presentation Notes
Using pheromone baited traps for the adults allows for the optimal timing of application of insecticides.  These traps should be deployed early spring with a minimum of 2 traps per orchard placed 6-7 feet in the canopy parallel to prevailing wind direction.  The traps should be checked every 1-2 days, then daily once the first moth of the season is caught (replace the pheromone caps every 3-4 weeks).  

A biofix is a biological marking point (usually a date). In this case the established biofix point equals at least 2 moths over 2 consecutive nights. Monitor for shoot strikes (which will occur close to 400 DD, but should be very evident at 700-800 DD).  The treatment threshold is 3 to 4 shoot strikes per tree.  

In areas that have 2 generations occurring, pheromone baited traps for the second generation needs to be done twice a week at about 900 DD.  Fruit must also be examined for insect damage every other week after color break.    


Information sources:
Bentley, W.J., J.K. Hasey, and K.R. Day.  2010a.  Peach Twig Borer.  UC IPM Online.  
	accessed 12/30/2011 – 
	http://www.ipm.ucdavis.edu/PMG/r602300611.html
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Reading, M.E. and D.G. Alston.  2003.  Peach Twig Borer Anarsia lineatella.  Utah State University Extension.
	accessed 12/30/2011 – 
	http://extension.usu.edu/boxelder/files/uploads/twigbore.pdf




Arthropod Pests 
• Managing Peach Twig Borer: cultural and chemical 

control* 
–  Cultural 

• Prune and destroy infected twigs 

–  Chemical 
• Bloom time - spinosad, methoxyfenozide, spinetoram, 

chlorantraniliprole, and diflubenzuron 
• Post bloom - endosulfan, azinphosmethyl, phosmet, spinetoram, 

chlorantraniliprole, flubendeiamide, methoxyfenozide, spinosad, 
esfenvalerate, and carbaryl  

• Dormant time - oil plus methidathion or endosulfan or spinetoram, 
or spinosad, or diflubenzuron 

• Mating disruption techniques can be used 
 *Be sure to check with your local county agent to find out which chemicals are certified 

for use in your state, on what crop it is allowed to be used, if it is allowed to be used 
post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  

Presenter
Presentation Notes
Pruning and destroying infected twigs are good at reducing larval populations, but insecticides are used most frequently to control this pest. 

Application of insecticides should be made at 400 DD if fruit is still green, 300 DD if fruit is beginning to color.  Those insecticides that require 2 applications should be done at 300-350 DD and 450-500 DD. 

Applying insecticides at bloom time have a less adverse affect on beneficial and non-target organisms.  Applying insecticide in the dormant season can target the larvae in their hibernaculas.  

Mating disruption can be used to supplement the above mentioned management tactics, however, it has not been a reliable control when used alone.  More research is currently underway to address this.

Chemical options include dormant applications of oil plus methidathion or endosulfan or spinetoram, or spinosad, or diflubenzuron.  

In the summer (post bloom), endosulfan, azinphosmethyl, phosmet, spinetoram, chlorantraniliprole, flubendeiamide, methoxyfenozide, spinosad, esfenvalerate, and carbaryl are recommended.  

At bloom time, spinosad, methoxyfenozide, spinetoram, chlorantraniliprole, and diflubenzuron are recommended.  

Be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments to reduce the potential for the development of pesticide resistant organisms. Additional information regarding resistance management can be found at the Insecticide Resistance Action Committee (IRAC) website.  


Information sources:
Bentley, W.J., J.K. Hasey, and K.R. Day.  2010a.  Peach Twig Borer.  UC IPM Online.  
	accessed 12/30/2011 – 
	http://www.ipm.ucdavis.edu/PMG/r602300611.html
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Reading, M.E. and D.G. Alston.  2003.  Peach Twig Borer Anarsia lineatella.  Utah State University Extension.
	accessed 12/30/2011 – 
	http://extension.usu.edu/boxelder/files/uploads/twigbore.pdf





Arthropod Pests 

• Managing Peach Twig Borer: Biological control 
–  Formica aerata, the gray field ant 
– Copidosoma varicorne , a chalcid wasp 
– Euderus lividus, another chalcid wasp 
– Macrocentrus ancylivorus, a braconid wasp 
– Pyemotes ventricosus, the grain or itch mite  
– Applications of Bacillus thuringiensis  

• 2 to 3 sprays, 5 to 7 days apart 

Presenter
Presentation Notes
There are biological controls of peach twig borer such as:
  Formica aerata, the gray field ant, a native species found in Oregon, Nevada, and California
  Copidosoma varicorne, a chalcid wasp, known in the literature from Europe (except the extreme northern countries above Germany), Asia, the Middle East, and Africa, but also seems to be established in California
  Euderus lividus, another chalcid wasp known in the literature from Asia, Canada, Puerto Rico, District of Columbia, Florida, Illinois, Michigan, New Hampshire, New York, Virginia, and California 
  Macrocentrus ancylivorus, a braconid wasp, native to the U.S.
  Pyemotes ventricosus, the grain or itch mite, from the U.S., that has made its way to Europe (it can also cause dermatitis in humans).  

These used alone, however, are not enough to bring populations down below economically damaging levels.

In addition, two bloom sprays of Bacillus thuringiensis is recommended as a biocontrol agent.  At high population pressure, you need 2-3 sprays, 5-7 days apart.  This is also recommended as a post bloom treatment.


Information sources:
Bentley, W.J., J.K. Hasey, and K.R. Day.  2010a.  Peach Twig Borer.  UC IPM Online.  
	accessed 12/30/2011 – 
	http://www.ipm.ucdavis.edu/PMG/r602300611.html
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Reading, M.E. and D.G. Alston.  2003.  Peach Twig Borer Anarsia lineatella.  Utah State University Extension.
	accessed 12/30/2011 – 
	http://extension.usu.edu/boxelder/files/uploads/twigbore.pdf





Arthropod Pests 

• The fruit of peaches 
and nectarines can be 
affected directly by the 
Plum Curculio. 
– Native to U.S. 
– Problematic in eastern 

U.S. 

Image citations: 
Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #2912075 

Presenter
Presentation Notes
The fruit of peaches and nectarines can be affected directly by the Plum Curculio, Conotrachelus nenuphar.  It is a beetle (weevil) that is a major fruit feeding pest in the eastern U.S. (states east of the Rocky Mountains), though it also has small populations occurring as far west as Montana and Utah.

It has multiple generations per year in the southern U.S. (2-3), but above Virginia there is only one generation.

It is native to the U.S. feeding on native plum and crabapple species, but expanded to cultivated peach, nectarine, cherry, apricot, and plum.  It also feeds on several species of plants present in roadside and woodland habitats.


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
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Arthropod Pests 

• Description of Plum Curculio  

Image citations: 
Left - Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #1435205 
Right - Jennifer C. Giron Duque, University of Puerto Rico, www.bugwood.org, #5411135 

Presenter
Presentation Notes
Adults are 5mm long and mottled brownish-grey.  Their hind wings (which they use to fly with) are covered by their forewings which have been modified as a hard covering.  The forewings come together to cover the abdomen and the hind wings (forming a straight line down its back) so the wings are not obvious.  This beetle has a long snout that curves slightly and points downward.  This species overwinters as an adult and emerges in the spring from orchard debris and ground cover.

The egg is 0.4mm across, 0.6mm long, elliptical in shape and pearly in color.  The female will make a cavity in the fruit in which she lays the egg, then cut a crescent shaped slit under the egg so that it is suspended in a flap of fruit.  She is capable of producing 100 to 500 eggs in her lifetime.  The incubation period of the egg is about 1 week.

Larvae are yellowish-white with a brown head (and brown shield located behind the head) and legless measuring 6-9mm at maturity.  After about 16 days, the are ready to pupate.  

The larvae pupate in the top 2.5-5cm of soil.  The pupae are whitish or cream in color and measures 5-7mm.  There is no pupal case.  Pupation lasts about 30 days.  

The total life cycle is 50-55 days resulting in a single generation in the Northeast and more generations per year in the southeast.   


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
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Arthropod Pests 

• Plum Curculio 
damage on leaves 
and fruit 

Image citations: 
Left - P.J. Chapman, New York State Agricultural Experiment Station, www.bugwood.org, #0656063  
Right - E. Levine, The Ohio State University, www.bugwood.org, #1949055 

Presenter
Presentation Notes
Flowers – 
Overwintering adults will emerge from debris in the orchard and from ground cover to feed on blossoms.  The feeding injury is round.

Leaves – 
Overwintering adults will also feed on buds and leaves. The feeding injury is round.

Fruit – 
In young peaches, the fuzz makes it hard to see the round feeding puncture wounds and D-shaped oviposition wounds.  These are easier to see in mature fruit.  The larvae tunnel through the fruit and feed near the pit.  Infestations of larvae from overwintered adults usually cause the peach fruitlets to abort and fall to the ground (where the larvae pupate).  

Infestations of larvae from the second generation produce wormy, unmarketable fruit.  In addition, cuts made from feeding and ovipositioning can introduce brown rot fungal spores.     

Image of D shaped oviposition holes shown above is on cherries.


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
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Arthropod Pests 
• Managing Plum Curculio: Monitoring 

– Pyramid traps  
• Begin DD calculation when temperatures reach 70˚F for 

two consecutive days 
• Baited with plum essence or benzaldehyde 
• Deployed at 2 to 4 per block 
• Check twice weekly 

– At 50 to 100 DD, you should have adults in the trap 

• Check fruit as well beginning at 50 to 100 DD for 
damage 

– Can also use the “beat sheet” method 

Presenter
Presentation Notes
Because this beetle uses a variety of native fruits as possible hosts (not just stonefruits), it makes management of this species rather difficult.  

Degree days begin when temperatures reach 70˚F for two consecutive days.  Deployment of pyramid traps (baited with plum essence or benzaldehyde) is encouraged. They should be deployed at  2 to 4 per block and checked twice weekly.  At 50 to 100 DD, you should see adults in the pyramid traps or feeding damage on young fruit. The addition of pheromone baits to the plum essence or benzaldehyde do not appear to increase the efficacy of the trap.   

In addition to monitoring with traps, constantly check the fruit for feeding damage.  

Alternatively, you can use a stick (or whiffle ball bat) to shake the tree limbs so that the beetles fall onto a light colored sheet laying on the ground or stretched over a frame that is held in your hand (“beat sheet” method). 


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Whalon, M., D. Nortman, J. Wise, L. Gut, D. Epstein.  2007.  Plum curculio management and spray timing. 
	accessed 12/30/2011 – 
	http://ipmnews.msu.edu/fruit/Fruit/tabid/123/articleType/ArticleView/articleId/987/Plum-curculio-management-and-spray-timing.aspx 




Arthropod Pests 

• Managing Plum Curculio: Chemical control* 
–  Phosmet, thiamethoxam, carbaryl, malathion, 

esfenvalerate, and permethrin are recommended 
– In areas with 2 generations or more 

• Spray on a 14 day schedule 

– Dormant season spraying for overwintering 
populations 

• 2 to 3 sprays at 10 to 14 day intervals 

*Be sure to check with your local county agent to find out which chemicals are certified 
for use in your state, on what crop it is allowed to be used, if it is allowed to be used 
post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  

Presenter
Presentation Notes
Control of Plum Curculio is done with insecticides aimed as a preventative measure.  In the southern U.S., where this species has at least 2 generations, growers spray all season long, normally on a 14 day schedule. 

Two or three sprays at 10 to 14 day intervals during the dormant season are needed to control the overwintering population.    

Phosmet, thiamethoxam, carbaryl, malathion, esfenvalerate, and permethrin are recommended to control the population of this insect pest.

Be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments to reduce the potential for the development of pesticide resistant organisms. Additional information regarding resistance management can be found at the Insecticide Resistance Action Committee (IRAC) website.  


Information sources:
Fadamiro, H., R. Boozer, C. Akotsen-Mensah, K. Rice, and J. Jacobi.  2009.  Crop Profile for Peaches in Alabama.
	accessed 12/30/2011 – 
	http://www.aces.edu/anr/ipm/documents/AlabamaPeachCropprofile-submitted111509.pdf
Gorsuch, C. and J. McLeod Scott.  2007.  Peach Insect Pests.  Clemson Cooperative Extension.  HGIC 2210.
	accessed 12/30/2011 – 
	http://www.clemson.edu/extension/hgic/pests/pdf/hgic2210.pdf
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    




Arthropod Pests 

• Managing Plum Curculio: Biological and 
Cultural control  
– Other techniques for control of this pest are being 

looked at 
• Entomopathogenic nematodes, cellulose sheeting, and 

finely ground kaolin particle films 

– Removal of fallen fruit will help control this year’s 
adult population 

– Clean up of orchard debris will control next year’s 
population 

Presenter
Presentation Notes
Research on other alternatives for control of this species are currently underway including using entomopathogenic nematodes, cellulose sheeting to limit overwintering populations, and application of finely ground kaolin particle films.  

In addition, twice weekly removal of fallen fruits (bagged and sealed) can help control this season’s adult generation and cleanup of orchard debris in the fall can help control next year’s population.  

Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    





Arthropod Pests 

• The fruit of peaches 
and nectarines can be 
affected directly by 
the Western Flower 
Thrips. 
– Particularly 

problematic in arid 
production areas  

• Such as the 
southwestern United 
States 

Image citations: 
Stan Diffie, University of Georgia, www.bugwood.org, #5186056 

Presenter
Presentation Notes
Western flower thrips (Frankliniella occidentalis) can affect the fruit of peaches and nectarines directly.  This native species is found throughout the United States, but is typically more injurious in arid production areas (southwestern United States).  When at high enough population levels, they can be problematic in the southeastern United States as well.

While they are a pest of peaches, they are a particular pest to nectarines.


Information sources:
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010c.  Peach – Western Flower Thrips.  UC IPM Online.
	accessed 1/25/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602301611.html
Hogmire, H.W., editor.  1995. Mid-Atlantic Orchard Monitoring Guide, published by NRAES, 152 Riley-Robb Hall, Ithaca, New York.
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Palumbo, J.C.  2011.   Insect Management on Desert Produce Crops - Western Flower Thrips. VegIPM Update, Vol. 2, No. 4.
	accessed 1/25/2012 – 
	http://extension.arizona.edu/sites/extension.arizona.edu/files/resourcefile/resource/marcop/Insect%20Management%20on%20Desert%20Produce_Thrips_2011.pdf
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Arthropod Pests 

• Description of Western 
Flower Thrips 

Image citations: 
Left - Whitney Cranshaw, Colorado State University, www.bugwood.org, #1476101 
Right - Jack T. Reed, Mississippi State University, www.bugwood.org, #5370035 
 

immature 

adult 

Presenter
Presentation Notes
Western flower thrips are very small (~1mm or 0.3 inches in length), slender, and tapered at both ends.  The adults have 2 pairs of long, narrow wings that have fringe along the edges of them.  They can be entirely white to yellow in color, or have an orange thorax and brown abdomen, or be entirely dark brown.  The color variation depends on the time of the year.  The immature look like the adults, only without wings.  

Depending on temperature, the eggs normally hatch in 2 to 7 days, the immature stage last from 5 to 20 days and the pre-pupal and pupal stages lasts 4 to 5 days.  Adults generally live for 3 to 4 weeks.  At 81˚F (27˚C), the life cycle can take only 10 days.  

Reproduction can be either sexual or asexual (through parthenogenesis).        

Damage occurs through feeding and ovipositioning behavior.

Singular or plural, it is thrips.


Information sources:
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010c.  Peach – Western Flower Thrips.  UC IPM Online.
	accessed 1/25/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602301611.html
Hogmire, H.W., editor.  1995. Mid-Atlantic Orchard Monitoring Guide, published by NRAES, 152 Riley-Robb Hall, Ithaca, New York.
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Palumbo, J.C.  2011.   Insect Management on Desert Produce Crops - Western Flower Thrips. VegIPM Update, Vol. 2, No. 4.
	accessed 1/25/2012 – 
	http://extension.arizona.edu/sites/extension.arizona.edu/files/resourcefile/resource/marcop/Insect%20Management%20on%20Desert%20Produce_Thrips_2011.pdf
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Arthropod Pests 

• Western Flower Thrips 

Image citations: 
Top right - Carroll E. Younce, USDA Agricultural Research Service, www.bugwood.org, #1304026 

Presenter
Presentation Notes
Although they feed within the flower bud, little damage is seen until the fruit forms.  If there is significant feeding activity on terminal shoots, they can stop growing.

Fruit – 
Russeting of the fruit results in rough-corky brownish scars on the surface of the fruit.  It occurs when the thrips enter the flower buds right after they begin to swell and begin feeding.  Once the flower opens, the female lays her eggs in the ovary of the flower.  The immatures do more damage to the developing fruit as it feeds and grows.  The scars grow in size as the fruit matures.    

Slivering occurs as fruit begins to color and is also a result of feeding damage.  Silvering produces small, clear blemishes where the pigment has disappeared.      


Information sources:
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010c.  Peach – Western Flower Thrips.  UC IPM Online.
	accessed 1/25/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602301611.html
Hogmire, H.W., editor.  1995. Mid-Atlantic Orchard Monitoring Guide, published by NRAES, 152 Riley-Robb Hall, Ithaca, New York.
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
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Arthropod Pests 

• Managing Western Flower Thrips: Monitoring 
– Shake the flowers over a white piece of paper 
– Seal buds in bag and let them be warmed by the 

sun 
 

Presenter
Presentation Notes
There are several monitoring techniques for this pest.  Shaking the flowers over a stiff piece of white paper can dislodge the pest and allows you to see them.  

You can also take blooms that have not opened, stick them in a plastic bag, and lay them out to be warmed by the sun.  The warmth drives the adults and immatures from the bud.


Information sources:  
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010c.  Peach – Western Flower Thrips.  UC IPM Online.
	accessed 1/25/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602301611.html
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 






Arthropod Pests 
• Managing Western Flower Thrips: Cultural, 

Biological, and Chemical control* 
–  Cultural control 

• Manage weeds in the orchard and don’t disc in spring 

– Biological control 
• Several have been tested, but none produce significant 

control of the pest population 

– Chemical control 
• Difficult due to behavior of the pest 
• Spinosad, spinetoram, methomyl, abamectin, and 

formetanate hydrochloride are recommended  

*Be sure to check with your local county agent to find out which chemicals are certified 
for use in your state, on what crop it is allowed to be used, if it is allowed to be used 
post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  

Presenter
Presentation Notes
Cultural control of this pest is the better method.  Managing weeds on the orchard floor is essential as these are the overwintering hosts for this pest.  In the spring, when these plants are disturbed, the thrips move to the fruit trees (i.e. do not disc these plants in the spring).

Species recommended for biological control include predaceous mites, minute pirate bugs, predatory thrips and lacewings.  However, these will probably not suppress the population to below economically important levels. Several common entomopathogenic fungi (such as Beauveria bassiana) have been formulated for controlling this pest, however, they have not produced significant control under field conditions.

There are not many pesticides available for control of thrips and since they like unopened buds and are inside developing fruit, it is hard to obtain control of them using chemicals.  Spinosad, spinetoram, methomyl, abamectin, and formetanate hydrochloride are recommended in the literature.

Be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments to reduce the potential for the development of pesticide resistant organisms. Additional information regarding resistance management can be found at the Insecticide Resistance Action Committee (IRAC) website.  


Information sources:  
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010c.  Peach – Western Flower Thrips.  UC IPM Online.
	accessed 1/25/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602301611.html




Arthropod Pests 

• The fruit of peaches 
and nectarines can be 
affected directly by the 
Spotted Wing 
Drosophila. 
– Spread to throughout 

the eastern United 
States and along the 
Pacific coast. 

Image citations: 
Gevork Arakelian, Los Angeles County Department of Agricultural Commissioner/Weights and Measures 
 

Presenter
Presentation Notes
The spotted wing drosophila (Drosophila suzukii) is an invasive species from southeast Asia that has recently been detected (since 2008) on the mainland of the United States.  So far, it has spread mainly in the eastern region and along the Pacific coast (at least 28 states as of 2013).  

Members of the Drosophila genus normally 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.

It is a pest of many different species of soft skin fruit including peaches and nectarines. 


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
Hauser, 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/pdf
O’Neil, R. email message received – 10/7/2011.



Arthropod Pests 

• Description of Spotted 
Wing Drosophila 

Image citations: 
top right - Oregon State University  
Bottom right - Hannah Burrack, North Carolina State University, www.bugwood.org, #5444186 
Adults - Gevork Arakelian, Los Angeles County Department of Agricultural Commissioner/Weights and Measures 

larva 

larva 
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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.  

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.  They reach up to 0.25in or 6mm in length.

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.

The 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).  Females don’t have spots, 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 can be seen with a hand lens or microscope, especially when it is extended. 

Depending on temperature, the eggs hatch in 2 to 72 hours and the larvae mature in 3 to 13 days.  Pupation takes 3 to 15 days and the adults live 3 to 9 weeks.


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=165
Hauser, 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/pdf
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Arthropod Pests 
• Spotted Wing 

Drosophila damage 
on fruit 

Image citations: 
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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Fruit – 
The female lays her eggs under the skin of ripe fruit (usually when coloration begins). The oviposition holes look like small pin pricks.  It may be more difficult to see these pin pricks on a peach (fuzzy) compared to a nectarine (not fuzzy).

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.   


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
Pajac, I. and B. 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/97470
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.html




Arthropod Pests 

• Managing Spotted Wing 
Drosophila: Monitoring 
– Building or purchasing 

traps 
– Using bait for the traps 
– Inspecting the fruit itself 

for puncture marks 

Image citation:  
Trap and adult on trap - Hannah Burrack, North Carolina State University, www.bugwood.org, #5444190 and #5444191 

Presenter
Presentation Notes
Begin monitoring 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 or a plastic bottle (such as a deli container) or an empty 2 Liter soda bottle with holes (about 0.5cm or 3/16in in diameter) punched 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.    

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.  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.


Information sources:  
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=165
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.html
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=1
Dreves, 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.pdf
Landolt, 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/pdf
Walsh, 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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Arthropod Pests 

• Managing Spotted Wing Drosophila: Chemical 
control* 
– Malathion 
– Spinetoram 
– Spinosad 
– Zeta-cypermethrin 
– Diazinon 
– Imidacloprid 

*Be sure to check with your local county agent to find out which chemicals are certified 
for use in your state, on what crop it is allowed to be used, if it is allowed to be used 
post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  

Presenter
Presentation Notes
As this pest attacks many different fruits, the list provided above have been specifically used on peaches and other stonefruits.  Efficacy on SWD varies from very good control to fair control.

Be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments to reduce the potential for the development of pesticide resistant organisms. Additional information regarding resistance management can be found at the Insecticide Resistance Action Committee (IRAC) website.  


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.  2011b.  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.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.html
Walsh, 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




Arthropod Pests 
• Managing Spotted Wing Drosophila: Biological and 

Cultural control  
– Biological control 

• Not much is known 
– Wasps in the families Diapriidae, Braconidae, and Cynipidae are 

possible candidates 
– Orius insidiosus 
– Predaceous bugs (i.e. big-eyed bugs and other minute pirate bugs) 

and lacewing larvae 

– Cultural control 
• Cull fruit, keep processing area and equipment clean, harvest 

frequently, and mow after harvest 
• Create a physical barrier if possible 

 

 

Presenter
Presentation Notes
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. 

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.

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.  2011b.  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.pdf
Dreves, 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.pdf
Kanzawa, T.  1941.  “Studies on Drosophila suzukii Mats.”.  The Review of Applied Entomology, vol. 29, page 622.  
Walsh, 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





Arthropod Pests 
• The fruit of peaches and nectarines can be affected 

directly by plant bugs and stink bugs. 
– Plant bugs 

• Tarnished plant bug (Lygus lineolaris) 
• Western tarnished plant bug (Lygus hesperus) 
• Pale legume bug (Lygus elisus) 

– Stink bugs 
• Green stink bug (Chinavia hilare) 
• Brown stinkbug (Euschistus servus) 
• Consperse stink bug (Euschistus conspersus) 
• Brown marmorated stink bug (Halyomorpha halys).  
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Presentation Notes
The fruit of peaches and nectarines can be affected directly by plant bugs such as the tarnished plant bug (Lygus lineolaris), Lygus hesperus, and Lygus elisus.  The tarnished plant bug is a big problem in the eastern United States, while western tarnished plant bug (Lygus hesperus) and pale legume bug (Lygus elisus) are problems in California.

Peaches and nectarines can also be affected by the green stink bug (Chinavia hilare), the brown stinkbug (Euschistus servus), consperse stink bug (Euschistus conspersus), and a new invasive stinkbug, the brown marmorated stink bug (Halyomorpha halys).  The green stink bug is a problem throughout the U.S., while the brown stinkbug is a problem in the eastern U.S. and the consperse stink bug is a problem in the western U.S.  

According to NAPIS, the brown marmorated stink bug  has been detected in many states including: Maine, New Hampshire, Vermont, Massachusetts, Connecticut, Rhode Island, New Jersey, Delaware, Maryland, Pennsylvania, Virginia, West Virginia, Ohio, Indiana, Illinois, Kentucky, Michigan, Wisconsin, Minnesota, North and South Carolina, Tennessee, Colorado, Utah, Oregon, and Washington.  Some of these states have established populations (either by consensus or survey), while other states have recorded interceptions, but have not determined if this pest has become established or not.


Information sources:  
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010d.  Peach – Stink Bugs.  UC IPM Online.
	accessed 1/26/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602300111.html
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010e.  Peach – Plant Bugs.  UC IPM Online.
	accessed 1/26/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602300511.html
Capinera, J.  2001.  Handbook of Vegetable Pests.  Academic Press, New York.
Gyeltshen, J., G. Bernon, A. Hodges, S. Stocks, J. Brambila.  2011.  Brown Marmorated Stink Bug.  Featured Creatures.
	accessed 1/27/2012 – 
	http://entnemdept.ufl.edu/creatures/veg/bean/brown_marmorated_stink_bug.htm�Hogmire, H.W., editor.  1995. Mid-Atlantic Orchard Monitoring Guide, published by NRAES, 152 Riley-Robb Hall, Ithaca, New York.
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.
NAPIS.  Survey Status Map of the Brown Marmorated Stink bug.
	accessed 7/6/2013 – 
	http://pest.ceris.purdue.edu/map.php?code=IQAQQKA#



Arthropod Pests 
• Description of the plant bugs 

Image citations: 
Piercing mouthpart - Allen Cohen, USDA Agricultural Research Service, www.bugwood.org, #1319048 
Lygus lineolaris  - Scott Bauer, USDA Agricultural Research Service, www.bugwood.org, #1318094 
Lygus hesperus –  Whitney Cranshaw, Colorado State University, www.bugwood.org, #5083025 
Lygus elisus - Whitney Cranshaw, Colorado State University, www.bugwood.org, #5304100 

Lygus lineolaris  

Lygus hesperus 

Lygus elisus 

Piercing mouthpart 
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Plant bugs are hemipterans which mean that they have a piercing mouthpart and 2 pairs of wings.  The first pair of wings are membranous at the far end, but leathery at the end nearest the body.  When they are at rest, the insect folds its wings in such a way that it looks like an “X” on their back.  

The tarnished plant bug (Lygus lineolaris) has a variable, mottled green-yellow to dark reddish-brown  or black color flecked with white, yellow, reddish-brown and black markings.  It has a yellow “V”-shaped marking on its back (blue arrow).  Males measure 4.90 to 5.95mm in length and 2.38 to 3.01mm in width, while the female measures 5.25 to 5.95mm in length and 2.52 to 3.01mm in width.

Western tarnished plant bug (Lygus hesperus) can vary in color from greenish yellow to reddish brown.  The abdomen is marked with black.  Males measure 5.32 to 6.5mm in length and 2.38 to 2.68mm in width while females measure 5.6 to 6.3mm in length and 2.52 to 2.8mm in width.  They have a distinctive yellow marking on their back that looks like a heart or a “V” (yellow arrow).    

Pale legume bug (Lygus elisus) are a pale or yellowish green.  The abdomen is uniformly green.  Males measure 4.8 to 5.8mm in length and 2.24 to 2.8mm in width, while the females measure 4.4 to 5.3mm in length and 2.31 to 3.01mm in width. They have a distinctive yellow marking on their back that looks like a triangle (red arrow). 

It is believed adults are chiefly responsible for damage to fruit orchards, as nymphs are rarely found in trees. There may be as many as 6 to 10 overlapping generations per year.  Nymphs of these species look like the adults, however, they do not have wings (so there will be no “X” on their back).
 

Information sources:
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010e.  Peach – Plant Bugs.  UC IPM Online.
	accessed 1/26/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602300511.html
Capinera, J.  2001.  Handbook of Vegetable Pests.  Academic Press, New York.
Dixon, W.  2009. Tarnished Plant Bug.  Featured Creatures.
	accessed 1/26/2012 – 
	http://entnemdept.ufl.edu/creatures/trees/tarnished_plant_bug.htm
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.
Mueller, S.C., C.G. Summers, and P.B. Goodell. 2003.  A Field Key to the Most Common Lygus Species Found in Agronomic Crops of the Central San Joaquin Valley of California.  
	accessed 1/26/2012 – 
	http://lygus.uckac.edu/PDF/ANR%208104.pdf
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Arthropod Pests 
• Description of the stink bugs 

Image citations: 
Piercing mouthpart - Russ Ottens, University of Georgia, www.bugwood.org, #1242029 
Chinavia hilare - David Cappaert, Michigan State University, www.bugwood.org, #2116061 
Euschistus servus - Russ Ottens, University of Georgia, www.bugwood.org, #1242027 
Euschistus conspersus - Steven Valley, Oregon Department of Agriculture, www.bugwood.org, #5458955 

Chinavia hilare 

Euschistus servus 

Euschistus conspersus 

Piercing mouthpart 
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Stink bugs are also hemipterans which mean that they, too, have a piercing mouthpart and 2 pairs of wings.  The first pair of wings are membranous at the far end, but leathery at the end nearest the body.  When they are at rest, the insect folds its wings in such a way that it looks like an “X” on their back.  Their body shape looks like a broad shield when you look down on it, unlike plant bugs which as narrower and slimmer.  

The green stink bug (Chinavia hilare) is a solid light green in color (though the top of the insect is darker than the bottom of it) and measures 14 to 19mm in length and about 8mm wide.  The have three dark bands on their antennae (orange arrow) and an orange to yellow outline of the abdomen interspersed with dark marks (red arrow).    

The brown stinkbug (Euschistus servus) is a brown to grayish yellow in color and slightly speckled with lighter colored spots, though the ventral surface can have a pinkish hue.  It measures 12-14mm in length and 7 to 8.5mm in width and has slightly pointed shoulders (yellow arrow).  Abdominal segments on the ventral side (bottom) have black spots.  

The consperse stink bug (Euschistus conspersus) is grayish-brown to greenish brown sprinkled with small black spots on the dorsal side (top).  The ventral side (bottom) is greenish, yellowish, or brownish.  It measures 11-12mm in length and 6to 6.5mm in width.  The antennae are yellow or red and darker at the tips.

These pests begin to cause problems in early June, when the adult stink bugs migrate to trees where they feed on developing fruit and then deposit their eggs on the foliage.  Once these eggs hatch and become adults themselves, they can cause severe damage to unharvested fruit.  This generation of adults will feed until the weather turns cold and then they hibernate for the winter months.  If there is a mild winter, they may remain active all year.


Information sources:
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010d.  Peach – Stink Bugs.  UC IPM Online.
	accessed 1/26/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602300111.html
Capinera, J.  2001.  Handbook of Vegetable Pests.  Academic Press, New York.
Gomez, C. and R.F. Mizell III.  2010.  Green Stink Bug.  Featured Creatures.
	accessed 1/27/2012 – 
	http://entnemdept.ufl.edu/creatures/veg/bean/green_stink_bug.htm
Hogmire, H.W., editor.  1995. Mid-Atlantic Orchard Monitoring Guide, published by NRAES, 152 Riley-Robb Hall, Ithaca, New York.
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Jamison, T.  2005. Euschistus servus. E.H. Strickland Entomological Museum of the Department of Biological Sciences at the University of Alberta.
	accessed 1/27/2012 – 
	http://entomology.museums.ualberta.ca/searching_species_details.php?s=5908�Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.
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Arthropod Pests 

• Description of the brown marmorated stink 
bug 

Image citations: 
Whitney Cranshaw, Colorado State University, www.bugwood.org, #5393470 
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Presentation Notes
A new invasive stinkbug, known as the brown marmorated stink bug (Halyomorpha halys), is a native of Asia that was first detected in the United States in Allentown, Pennsylvania in 2001.  It has spread to many parts of the U.S. and has the potential of being a major agricultural pest though since this is a new introduction, we will have to wait and see.

It also has a shield shaped body (as do the other stinkbugs) and measures 12 to 17mm in length.  It has a mottled brown appearance (dorsally and ventrally) with alternating dark and light bands at the tips of its antennae.  They also have coppery or blue-metallic rounded depressions on the head.  The abdominal edges have alternating light and dark bands.   


Information sources:
Gyeltshen, J., G. Bernon, A. Hodges, S. Stocks, J. Brambila.  2011.  Brown Marmorated Stink Bug.  Featured Creatures.
	accessed 1/27/2012 – 
	http://entnemdept.ufl.edu/creatures/veg/bean/brown_marmorated_stink_bug.htm
Regional Pest Alert.  Brown Marmorated Stink Bug.
	accessed 1/27/2012 – 
	http://www.ncipmc.org/alerts/stinkbug_alert.pdf

http://www.bugwood.org/


Arthropod Pests 
• Damage on fruit 

Image citations: 
http://nfrec.ifas.ufl.edu/MizellRF/stink_bugs/stink_bugs.htm 
 

Presenter
Presentation Notes
All these bugs suck the sap from plants and in doing so inject a secretion into the plant which breaks down its tissues.  

Fruit and other plant tissue – 
Plant bugs inflict different injuries from feeding ranging from darkened or sunken lesions, tip dieback (shoot strike), gall formations, shedding of blossoms, reduced seed germinations, and leaf distortion, however, they prefer to feed on buds, immature blossoms, and immature fruit.  

Stink bugs insert their mouthpart into fruit or plant tissues and remove the liquids from inside.  This causes the tissue at the feeding site to collapse.  Surrounding tissue continues to grow around the collapsed feeding site leading to a dimpled look (“cat facing”) or other deformity.  The feeding sites can also become discolored (black and hardened or white and spongy or brown and corky).  There can also be water soaked lesions.  These feeding sites may also exude gum.


Information sources:  
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010d.  Peach – Stink Bugs.  UC IPM Online.
	accessed 1/26/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602300111.html
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010e.  Peach – Plant Bugs.  UC IPM Online.
	accessed 1/26/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602300511.html
Capinera, J.  2001.  Handbook of Vegetable Pests.  Academic Press, New York.
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.


http://nfrec.ifas.ufl.edu/MizellRF/stink_bugs/stink_bugs.htm


Arthropod Pests 

• Managing plant bugs and stink bugs: 
Monitoring 
– Using a beat sheet or sweep net 
– Inspecting fruit 
– Trapping with white traps or yellow traps baited 

with pheromones 

Presenter
Presentation Notes
Monitoring for the presence of these pests can be done with a sweep net or a beat sheet.  Also, examine the fruit on the trees every other week after color break to see if there are any problems.  Look for sap exuding from the fruit.  

White traps are good for tarnished plant bug, while yellow traps are attractive to the full range of plant bugs and stink bugs.  Hang the white rectangular sticky traps from the lowest scaffold limbs along the orchard perimeter (especially near woods or fencerows). Be sure to change the yellow sticky traps along the orchard perimeter at petal fall.  You can bait the yellow sticky traps with Euschistus spp. aggregation pheromone (methyl 2,4-decadiendate).  Be sure to check the traps weekly for stink bugs and replace bait. A pheromone bait is available for consperse stink bugs that will aid in the monitoring of this species.  It will not work on other species, however. 


Information sources:    
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010d.  Peach – Stink Bugs.  UC IPM Online.
	accessed 1/26/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602300111.html
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010e.  Peach – Plant Bugs.  UC IPM Online.
	accessed 1/26/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602300511.html
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.




Arthropod Pests 
Managing plant bugs and stink bugs: Chemical 
control* 
• Plant bugs 

– Esfenvalerate 
– Phosmet 
– Formetanate hydrochloride 
– Methomyl 
– Indoxacarb 

• Stink bugs 
– Indoxacarb 
– Formetanate hydrochloride 
– Carbaryl 
– Endosulfan 
– Esfenvalerate 

 

*Be sure to check with your local county agent to find out which chemicals are certified 
for use in your state, on what crop it is allowed to be used, if it is allowed to be used 
post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  

Presenter
Presentation Notes
The following insecticides are recommended for plant bugs – esfenvalerate, phosmet, formetanate hydrochloride, methomyl, and indoxacarb.

The following insecticides are recommended for stink bugs – indoxacarb, formetanate hydrochloride, carbaryl, endosulfan, and esfenvalerate.

It is recommended in the literature to apply insecticides at shuck split and with the possibility of 2 more additional sprays at 10 to 14 day intervals afterwards.  

Be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments to reduce the potential for the development of pesticide resistant organisms. Additional information regarding resistance management can be found at the Insecticide Resistance Action Committee (IRAC) website. 
 


Information sources:  
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010d.  Peach – Stink Bugs.  UC IPM Online.
	accessed 1/26/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602300111.html
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010e.  Peach – Plant Bugs.  UC IPM Online.
	accessed 1/26/2012 – 




Arthropod Pests 
• Managing plant bugs and stink bugs: Biological and 

Cultural control  
– Biological control 

• Trissolcus halymorphae (a parasitic wasp) 
• Generalist predators 

– Cultural control 
• Mow overwintering hosts of these pests (before green fruit is 

present) . 
• Clean debris from orchard floor that might serve as overwintering 

hosts for these pests. 
 

 

Presenter
Presentation Notes
Broad leaved annual weeds are a good overwintering host for these pests.  Removal or control of these weeds help control the populations.  

Trissolcus halymorphae (a parasitic wasp) is an egg parasitoid that has been identified as the primary biological control agent responsible for the management of BMSB in northern China.  It is still being tested as a biocontrol agent for the U.S.

While there are no particular biocontrol agents for these pests, there are generalist predators such as birds, spiders, praying mantis, assassin bugs, hymenopteran and dipteran parasitoids, and other stink bugs.  Some entomopathogens can also be found in the environment.  

 
Information sources:  
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010d.  Peach – Stink Bugs.  UC IPM Online.
	accessed 1/26/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602300111.html
Bentley, W.J., J. K. Hasey, and K. R. Day.  2010e.  Peach – Plant Bugs.  UC IPM Online.
	accessed 1/26/2012 – 
	http://www.ipm.ucdavis.edu/PMG/r602300511.html
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.
McPherson, J.E. and R. M. McPherson.  2000.  Stink Bugs of Economic Importance.  CRC Press LLC.



Arthropod Pests 

• The fruit of peaches 
and nectarines can be 
affected directly by the 
Peach Fruit Fly. 
– Not established in the 

U.S., but intercepted 
quite often. 

Image citations: 
Natasha Wright, Florida Department of Agriculture and Consumer Services, www.bugwood.org, #5189098 

Presenter
Presentation Notes
The peach fruit fly (Bactrocera zonata) belongs to the family Tephritidae and is a species that has not yet become established in the United States, though it has been intercepted a  number of times (especially in California).  This pest ranges from south Asia to southeast Asia (from Pakistan to Indonesia).  It was introduced to the Arabian peninsula in 1982 and in Egypt in 1990.  It is also present on Mauritius (an island off the coast of Africa in the Indian Sea).  

When detected, eradication efforts have been launched and thus far have been successful.

It is a pest of peaches and nectarines, as well as several other economically important fruit crops.         


Information sources:  
CABI.  2011.  Bactrocera zonata.  Invasive Species Compendium (BETA).
	accessed 1/30/2012 – 
	http://www.cabi.org/isc/?compid=5&dsid=17694&loadmodule=datasheet&page=481&site=144
EPPO. 2005.  Bactrocera zonata. Data sheets on quarantine Pests.  
	Accessed 1/25/2012 – 
 	http://www.eppo.org/QUARANTINE/insects/Bactrocera_zonata/DS_Bactrocera_zonata.pdf
Steck, G.  2010. A peach fruit fly, Bactrocera zonata (Saunders) (Tephritidae).  Pest Alert for Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	accessed 1/30/2012 – 
	http://www.freshfromflorida.com/pi/pest_alerts/pdf/peach-fruit-fly-pest-alert.pdf  

http://www.bugwood.org/


Arthropod Pests 

• Description of the Peach Fruit Fly 

Image citations: 
Left – wikimedia commons 
Right - Gary Steck, Department of Agriculture and Consumer Services, Division of Plant Industry 

Presenter
Presentation Notes
The adults are fairly uniformly brown to reddish brown in color with pale spots on its shoulders and just before the wings.  They measure 6m in length.  There is also a pale inverted triangle just before the abdomen.  The abdomen has yellowish abdominal crossbands marking each segment.  The wings are clear except for a very small dark spot located at the wing tip.    

The eggs are white and elliptical measuring 1.2mm long and 0.2mm wide.  The larvae are carrot like in shape with one ended pointy and the other end rather truncated.  They have no discernable head or legs.  They will reach lengths of 7-10mm. The pupae are brown to yellowish brown and barrel shaped, measuring about 4.2 to 5.8mm long and 2.3 to 2.5mm wide.

A female can lay an average of 137 eggs in batches of two to nine during her lifetime.  The eggs are laid under the skin of the fruit and take 1-3 days to hatch.  The larvae feed for 4-5 day (though in colder months, this can extend to 1 to 3 weeks), then drop to the soil under the host plant to pupate (usually 2-15cm underground).  Pupation usually takes 1-2 weeks (depending on temperatures).  The adults live for 10 to 23 days.    

The larval image above is of a species of Bactrocera in an olive.  All larvae within this genus look the same.

  
Information sources:
CABI.  2011.  Bactrocera zonata.  Invasive Species Compendium (BETA).
	accessed 1/30/2012 – 
	http://www.cabi.org/isc/?compid=5&dsid=17694&loadmodule=datasheet&page=481&site=144
EPPO. 2005.  Bactrocera zonata. Data sheets on quarantine Pests.  
	Accessed 1/25/2012 – 
 	http://www.eppo.org/QUARANTINE/insects/Bactrocera_zonata/DS_Bactrocera_zonata.pdf
FAO/IAEA.  2000.  Action Plan: Peach Fruit Fly, Bactrocera zonata (Saunders).  
	accessed 1/30/2012 – 
	http://www-naweb.iaea.org/nafa/ipc/public/ipc-zonata-action-plan.pdf
Steck, G.  2010. A peach fruit fly, Bactrocera zonata (Saunders) (Tephritidae).  Pest Alert for Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	accessed 1/30/2012 – 
	http://www.freshfromflorida.com/pi/pest_alerts/pdf/peach-fruit-fly-pest-alert.pdf  




Arthropod Pests 

• Damage by 
the Peach 
Fruit Fly on 
fruit 

Image citations: 
Wikimedia commons 

Presenter
Presentation Notes
Fruit – 
The peach fruit fly lays its eggs under the skin of the fruit.  The larvae feed on the fruit until they are ready to pupate.  Damages include oviposition punctures, the exuding of the sugary liquid inside the fruit may occur from these holes, the destruction of the interior of the fruit by larval feeding, and the large exit holes left by the larvae as they leave to pupate.


Information sources:  
CABI.  2011.  Bactrocera zonata.  Invasive Species Compendium (BETA).
	accessed 1/30/2012 – 
	http://www.cabi.org/isc/?compid=5&dsid=17694&loadmodule=datasheet&page=481&site=144
EPPO. 2005.  Bactrocera zonata. Data sheets on quarantine Pests.  
	Accessed 1/25/2012 – 
 	http://www.eppo.org/QUARANTINE/insects/Bactrocera_zonata/DS_Bactrocera_zonata.pdf 
FAO/IAEA.  2000.  Action Plan: Peach Fruit Fly, Bactrocera zonata (Saunders).  
	accessed 1/30/2012 – 
	http://www-naweb.iaea.org/nafa/ipc/public/ipc-zonata-action-plan.pdf




Arthropod Pests 
• Managing the Peach 

Fruit Fly: Monitoring 

Image citation: 
Top left - William A. Carothers, USDA Forest Service, www.bugwood.org, #1515064 
Bottom left - Chris Evans, River to River CWMA, www.bugwood.org, #2126069  

Jackson trap 
Delta trap 

Presenter
Presentation Notes
The males are attracted to methyl eugenol.  Early monitoring of this pest (as well as other tephritid pests) with Jackson (delta) or Steiner traps baited with methyl eugenol and an insecticide (such as malathion or dichlorvos) occurs year round in areas where introductions are likely to occur (such as around sea ports or airports).  

If a fly is detected in one of these traps, trapping increases around the area to see how far it has spread and the area is put under immediate quarantine.  If no further flies are detected, then the quarantine may be lifted.  

If other flies are found, then an eradication program is implemented.  The pest is declared eradicated if three life cycles pass since the last fly caught in monitoring traps.

Inspection of the fruit for ovipositioning holes and sugary exude from the fruit is recommended.


Information sources:  
CABI.  2011.  Bactrocera zonata.  Invasive Species Compendium (BETA).
	accessed 1/30/2012 – 
	http://www.cabi.org/isc/?compid=5&dsid=17694&loadmodule=datasheet&page=481&site=144
EPPO. 2005.  Bactrocera zonata. Data sheets on quarantine Pests.  
	Accessed 1/25/2012 – 
 	http://www.eppo.org/QUARANTINE/insects/Bactrocera_zonata/DS_Bactrocera_zonata.pdf
FAO/IAEA.  2000.  Action Plan: Peach Fruit Fly, Bactrocera zonata (Saunders).  
	accessed 1/30/2012 – 
	http://www-naweb.iaea.org/nafa/ipc/public/ipc-zonata-action-plan.pdf
Steck, G.  2010. A peach fruit fly, Bactrocera zonata (Saunders) (Tephritidae).  Pest Alert for Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	accessed 1/30/2012 – 
	http://www.freshfromflorida.com/pi/pest_alerts/pdf/peach-fruit-fly-pest-alert.pdf  


http://www.bugwood.org/
http://www.bugwood.org/


Arthropod Pests 
• Managing the Peach Fruit 

Fly: Chemical control* 
– Adult males  

• Methyl eugenol and an 
insecticide 

– Adult females 
• Protein source and an 

insecticide  

– Pupae 
• Diazinon 

Image citation: 
Peggy Greb, USDA Agricultural Research Service, www.bugwood.org, 
#1316099 

McPhail trap 

*Be sure to check with your local county agent to find out which chemicals are certified 
for use in your state, on what crop it is allowed to be used, if it is allowed to be used 
post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  

Presenter
Presentation Notes
Bait spray is recommended over cover spray or broadcast spray to mitigate the impact of natural enemies.  Bait spray uses a protein source for bait (yeast hydrolystate or autolysate) and usually malathion (though fenthion and spinosad are also recommended) as the insecticide.  This method targets females who are attracted to the protein source and get a lethal dose of the insecticide.  In addition, trapping for males (described previously) should also continue.  A McPhail trap is usually used.   

Diazinon is recommended to treat the pupae in the soil. 
 
Be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments to reduce the potential for the development of pesticide resistant organisms. Additional information regarding resistance management can be found at the Insecticide Resistance Action Committee (IRAC) website.  


Information sources:   
EPPO. 2005.  Bactrocera zonata. Data sheets on quarantine Pests.  
	Accessed 1/25/2012 – 
 	http://www.eppo.org/QUARANTINE/insects/Bactrocera_zonata/DS_Bactrocera_zonata.pdf
FAO/IAEA.  2000.  Action Plan: Peach Fruit Fly, Bactrocera zonata (Saunders).  
	accessed 1/30/2012 – 
	http://www-naweb.iaea.org/nafa/ipc/public/ipc-zonata-action-plan.pdf



http://www.bugwood.org/


Arthropod Pests 

• Managing the Peach Fruit Fly: Cultural control  
– Fruit stripping 
– Removal of fallen fruit 
– Wrapping or bagging fruit 

 
 

 

Presenter
Presentation Notes
Biological – 
Not much has been researched on potential biocontrol agents of this pest.  However, it has been observed in Pakistan that Biosteres longicaudatus, Biosteres vandenvoschi, Opius sp. and Fopius arisanus (wasp parasitoids in the family Braconidae) attack the immature stages of this pest though nothing has been published regarding their effectiveness.    

Cultural – 
If this pest is detected, fruit stripping will be required.  The area marked for fruit stripping will depend on the number of positive detections in the area.  In addition, all fallen fruit will need to be removed and destroyed.  Wrapping or bagging individual fruit may be effective in preventing the female from ovipositing, but may be costly and time consuming.   


Information sources:  
CABI.  2011.  Bactrocera zonata.  Invasive Species Compendium (BETA).
	accessed 1/30/2012 – 
	http://www.cabi.org/isc/?compid=5&dsid=17694&loadmodule=datasheet&page=481&site=144
FAO/IAEA.  2000.  Action Plan: Peach Fruit Fly, Bactrocera zonata (Saunders).  
	accessed 1/30/2012 – 
	http://www-naweb.iaea.org/nafa/ipc/public/ipc-zonata-action-plan.pdf





Arthropod Pests 

• The fruit of peaches 
and nectarines can be 
affected directly by 
the Mediterranean 
Fruit Fly. 
– Not established in the 

U.S., but intercepted 
quite often. 

Image citations: 
USDA ARS Photo Unit, USDA Agricultural Research Service, www.bugwood.org, #1317083 

Presenter
Presentation Notes
The Mediterranean fruit fly (Ceratitis capitata) is another fruit fly in the family Tephritidae that has not become established in the continental United States, but is intercepted quite often.  It was originally found in sub-Saharan Africa, but has since expanded its range to Europe, parts of Asia, Australia, South America, Central America, some of the Caribbean Islands, northern Africa, and can be found in Hawaii.  

When detected, eradication efforts have been launched and thus far have been successful (Texas, California, and Florida).

It is a pest of peaches and nectarines, as well as several other economically important fruit crops.      

It is also known as medfly.   


Information sources:  
CABI.  2011.  Ceratitis capitata (Mediterranean fruit fly).  Invasive Species Compendium.  Beta.
	accessed 1/30/2012 – 
	http://www.cabi.org/isc/?compid=5&dsid=12367&loadmodule=datasheet&page=481&site=144
EPPO. Ceratitis capitata.  Data sheets on quarantine pests.
	accessed 1/30/2012 – 
	http://www.eppo.org/QUARANTINE/insects/Ceratitis_capitata/CERTCA_ds.pdf
Thomas, M.C., J.B. Heppner, R.E. Woodruff, H.V. Weems, G.J. Steck, and T.R. Fasulo.  2010.  Mediterranean fruit fly.  Featured Creatures.
	accessed 1/30/2012 – 
	http://entnemdept.ufl.edu/creatures/fruit/mediterranean_fruit_fly.htm  

http://www.bugwood.org/


Arthropod Pests 
• Description of the Mediterranean Fruit Fly 

Image citations: 
Top left – Pest and Diseases Image Library, www.bugwood.org, #5311094 
Bottom left - Florida Division of Plant Industry Archive, Florida Department of Agriculture and Consumer Services, 
www.bugwood.org, #5193031 
Right - Scott Bauer, USDA Agricultural Research Service, www.bugwood.org, #1317085 

Presenter
Presentation Notes
The adults measure 3.5 to 5mm in length and is yellowish brown in color.  The thorax is white to yellow with black blotches.  The wings are clear with black, brown, and yellowish markings on them.   

The eggs are white, curved, and measure 1mm in length.  The larvae are carrot like in shape with one ended pointy and the other end rather truncated.  They have no discernable head or legs.  They will reach lengths of 7-9mm.  The pupae measure 4 to 4.3mm in length and are reddish brown in color.  

The eggs are deposited under the skin of the fruit and hatch 1 to 4 days later (though in cooler weather this may be up to 18 days).  The larvae stay in the fruit (feeding) for 10 to 26 days depending on temperature and host.  For example, they develop faster on peaches than on lemons.  The larvae then exit the fruit and drop to the soil to pupate for 6 to 13 days.  Adults will die within 4 days if they cannot find food (fruit, honeydew, or plant sap).        


Information sources:
CABI.  2011.  Ceratitis capitata (Mediterranean fruit fly).  Invasive Species Compendium.  Beta.
	accessed 1/30/2012 – 
	http://www.cabi.org/isc/?compid=5&dsid=12367&loadmodule=datasheet&page=481&site=144
EPPO. Ceratitis capitata.  Data sheets on quarantine pests.
	accessed 1/30/2012 – 
	http://www.eppo.org/QUARANTINE/insects/Ceratitis_capitata/CERTCA_ds.pdf
Thomas, M.C., J.B. Heppner, R.E. Woodruff, H.V. Weems, G.J. Steck, and T.R. Fasulo.  2010.  Mediterranean fruit fly.  Featured Creatures.
	accessed 1/30/2012 – 
	http://entnemdept.ufl.edu/creatures/fruit/mediterranean_fruit_fly.htm 

http://www.bugwood.org/
http://www.bugwood.org/
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Arthropod Pests 
• Damage on fruit by the Mediterranean Fruit 

Fly 

Image citations: 
Scott Bauer, USDA Agricultural Research Service, www.bugwood.org, #1322040 

Presenter
Presentation Notes
Fruit – 
Fruit will show signs of holes left by the ovipositor.  If the fruit is juicy, the juice will exude from the holes.  The larvae feed on the flesh of the fruit.  There is also evidence in the laboratory that fungal infections may be transmitted by this pest.   

The image above is of the Mediterranean fruit fly laying her eggs in coffee beans.


Information sources:  
CABI.  2011.  Ceratitis capitata (Mediterranean fruit fly).  Invasive Species Compendium.  Beta.
	accessed 1/30/2012 – 
	http://www.cabi.org/isc/?compid=5&dsid=12367&loadmodule=datasheet&page=481&site=144
EPPO. Ceratitis capitata.  Data sheets on quarantine pests.
	accessed 1/30/2012 – 
	http://www.eppo.org/QUARANTINE/insects/Ceratitis_capitata/CERTCA_ds.pdf


http://www.bugwood.org/


Arthropod Pests 
• Managing the Mediterranean Fruit Fly: 

Monitoring 

Image citation:  
http://entnemdept.ufl.edu/creatures/fruit/tropical/oriental_fruit_fly.htm  

Presenter
Presentation Notes
Monitoring for this pest is focused on trapping for the males using a bait such as trimedlure and terpinyl acetate (not methyl eugenol) mixed with an insecticide such as dichlorvos in a Steiner trap. 

These traps are used in early detection around places like sea ports and airports.  

If a fly is detected in one of these traps, trapping increases around the area to see how far it has spread and the area is put under immediate quarantine.  If no further flies are detected, then the quarantine may be lifted.  

If other flies are found, then an eradication program is implemented.  The pest is declared eradicated if three life cycles pass since the last fly caught in monitoring traps.

Inspection of the fruit for ovipositioning holes and sugary exude from the fruit is recommended.


Information sources:  
CABI.  2011.  Ceratitis capitata (Mediterranean fruit fly).  Invasive Species Compendium.  Beta.
	accessed 1/30/2012 – 
	http://www.cabi.org/isc/?compid=5&dsid=12367&loadmodule=datasheet&page=481&site=144
EPPO. Ceratitis capitata.  Data sheets on quarantine pests.
	accessed 1/30/2012 – 
	http://www.eppo.org/QUARANTINE/insects/Ceratitis_capitata/CERTCA_ds.pdf



http://entnemdept.ufl.edu/creatures/fruit/tropical/oriental_fruit_fly.htm


Arthropod Pests 
• Managing the Mediterranean Fruit Fly: 

Chemical control* 
– Males  

• Trimedlure and Terpinyl acetate mixed with an 
insecticide 

– Males and females 
• Protein source mixed with an insecticide 

– Pupae 
• Soil drench 

– Foliar spray with spinosad 
*Be sure to check with your local county agent to find out which chemicals are certified 
for use in your state, on what crop it is allowed to be used, if it is allowed to be used 
post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  

Presenter
Presentation Notes
A cover spray or bait spray is used to control this pest.  Both males and females are attracted to a protein source, so traps baited with a protein source mixed with malathion is recommended.  In addition,  continuing to trap the males with trimedlure and terpinyl acetate mixed with an insecticide such as dichlorvos in a Steiner trap is recommended.  Using baited traps helps to protect the populations of natural enemies.

Foliar spot treatments is usually done with spinosad.  Treating the soil under the tree where the pupae might be is also recommended.  

Be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments to reduce the potential for the development of pesticide resistant organisms. Additional information regarding resistance management can be found at the Insecticide Resistance Action Committee (IRAC) website. 


Information sources:   
CABI.  2011.  Ceratitis capitata (Mediterranean fruit fly).  Invasive Species Compendium.  Beta.
	accessed 1/30/2012 – 
	http://www.cabi.org/isc/?compid=5&dsid=12367&loadmodule=datasheet&page=481&site=144
EPPO. Ceratitis capitata.  Data sheets on quarantine pests.
	accessed 1/30/2012 – 
	http://www.eppo.org/QUARANTINE/insects/Ceratitis_capitata/CERTCA_ds.pdf
Thomas, M.C., J.B. Heppner, R.E. Woodruff, H.V. Weems, G.J. Steck, and T.R. Fasulo.  2010.  Mediterranean fruit fly.  Featured Creatures.
	accessed 1/30/2012 – 
	http://entnemdept.ufl.edu/creatures/fruit/mediterranean_fruit_fly.htm 




Arthropod Pests 
• Managing the Mediterranean Fruit Fly: 

Biological and Cultural control  
– Biological control 

• Sterile insect technique 

– Cultural control 
• Removing (and destroying) fallen fruit 
• Stripping fruit from trees in the area around the 

detection 
• Wrapping fruit to create a physical barrier thus 

preventing the pest from ovipositioning on the fruit 
 

 

Presenter
Presentation Notes
Biological control – 
Various introduced parasitoids have been tried against this pest in many countries with varying degrees of success (i.e. none to moderate).  However, the use of sterile insect technique has been used with good results.  This requires a breeding facility to raise sterile males that can be released upon the detection of the Mediterranean fruit fly.  Since the females only mate once, by flooding the vicinity with sterile males, you increase the chances that the female will not lay fertile eggs, thus stopping the next generation in its tracks. 

Cultural control – 
Removing (and destroying) fallen fruit will help control the population.  Wrapping the fruit to protect it from the pest is also recommended (though this may be costly and time consuming).  If there is a detection, stripping fruit from the area around the detection will need to be done to prevent this pest from establishing.  


Information sources:  
CABI.  2011.  Ceratitis capitata (Mediterranean fruit fly).  Invasive Species Compendium.  Beta.
	accessed 1/30/2012 – 
	http://www.cabi.org/isc/?compid=5&dsid=12367&loadmodule=datasheet&page=481&site=144
EPPO. Ceratitis capitata.  Data sheets on quarantine pests.
	accessed 1/30/2012 – 
	http://www.eppo.org/QUARANTINE/insects/Ceratitis_capitata/CERTCA_ds.pdf



Arthropod Pests 

• The fruit of peaches and 
nectarines can be affected 
indirectly by the Peachtree 
Borer and the Lesser 
Peachtree Borer. 
– Both are native to eastern 

North America 
– Have adapted well to feeding 

on cultivars of Prunus spp. 

Image citations: 
Top - Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #1435199 
Bottom – Lyle Buss, Department of Entomology and Nematology, University of Florida 

Synanthedon exitiosa 

Synanthedon pictipes 

Presenter
Presentation Notes
The fruit of peaches and nectarines can be affected indirectly by the Peachtree Borer (Synanthedon exitiosa) and the Lesser Peachtree Borer (S. pictipes).  Both are lepidopterans that are native to eastern North America (found in the U.S. and Canada) and feed on native Prunus spp.  However, they have also adapted well to cultivated varieties of peaches, cherries, plums, nectarines, apricots, and other stonefruits.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
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Arthropod Pests 

• Description of 
Peachtree Borer 

Image citations: 
Left - Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #1435204 
Top right - - Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #1435199 
Bottom right - Wendell Snow, USDA Agricultural Research Service, www.bugwood.org, #1361111 

female 

male 

Presenter
Presentation Notes
The life cycle of the peachtree borer usually takes one year to complete (spring to spring) with larvae overwintering under the bark of the tree in most of the U.S.  The following spring, they continue feeding (voraciously).  

The adult moths are day fliers that resemble wasps.  Males and female are sexually dimorphic (they do not look alike).  The females are dark, metallic blue with blue-black opaque forewings and clear hind wings (outlined in blue-black).  The wingspan is 3.5cm.  The female’s abdomen is encircled with 1 or 2 wide yellow to orange bands on the fourth or fourth and fifth abdominal segment.  

The male is slightly smaller and more slender than the female with a blue-black metallic abdomen.  There are a number of narrow yellow or white bands encircling the male’s abdomen.  Both forewings and hind wings are clear (without the heavy blue-black outline that the female has) and he has a wingspan of only 2.25cm.  The adults only live for 5 days and do not feed during this stage of their life.  

The females can lay at least 400 eggs on the bark of the lower trunk at the soil line, in soil cracks near the base of the tree, and in surrounding litter at the base of the tree.  These eggs are chestnut-brown to reddish brown, elliptical in shape, and measure 0.65mm long.  There are waxy elevated lines on the egg that form hexagonal shapes on the egg surface.  The eggs hatch in 10 days or so (mid-July to mid-August).  

The hatched larvae are 1.6mm in length and bore into the trunk, large roots, and stems of the tree.  Mature larvae are 1.25-3.5cm in length and white to cream in color with a brown head capsule.  They have 3 pairs of legs on the thorax and several pairs of prologs on the abdomen.  
  
Pupation occurs in a cocoon made with silk, gum, and chewed wood fragments located just below the soil surface (not on the tree).  Pupation occurs from late May through July and takes about a month to complete.  Upon emergence, adults usually pull out the pupal skin with them (which can be seen on the on the soil at the base of the tree).  


Information sources:
Fadamiro, H., R. Boozer, C. Akotsen-Mensah, K. Rice, and J. Jacobi.  2009.  Crop Profile for Peaches in Alabama.
	accessed 12/30/2011 – 
	http://www.aces.edu/anr/ipm/documents/AlabamaPeachCropprofile-submitted111509.pdf
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
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Arthropod Pests 
• Description of Lesser Peachtree Borer 

Image citations: 
Left - Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #12603, and Lyle Buss, Department of 
Entomology and Nematology, University of Florida6 

female male 

Presenter
Presentation Notes
The lesser peachtree borer usually has 2 generations per season with the middle of the larval stage being the overwintering stage.  The adults emerge in May and June, then again in August and September.  It is possible that in some years, there is only one generation.  

The adults are dayfliers that resemble wasps in appearance.  The lesser peachtree borer is also sexually dimorphic, though not as dramatically different as the peachtree borer.  Both the males and females of this species look like the males of the peachtree borer with a blue-black metallic body marked with narrow yellow to white bands on the abdomen.  The forewings and hindwings are clear outlines in blue-black.  In addition, there are yellow bands on the legs, head, and antennae.  The male wingspan is 15-23mm and the wings have a slightly yellow tint.  In addition, there are only 2 narrow bands visible on his abdomen and he has finely tufted antennae.  The female wingspan ranges from 15 to 26mm and lacks tufted antennae.  

The females can lay at least 400 eggs in their lifespan.  The eggs are small, oval and reddish brown measuring 0.6mm long by 0.39mm wide.  They are laid on aboveground wood.  The eggs hatch in 8-10 days.  

When the larvae hatch, they are 0.6mm long.  The larvae burrow into previously injured areas of the tree.  Mature larvae are 23mm long and cream to light pink in color with a brown head capsule.  They have 3 pairs of legs on the thorax but the prologs on the abdomen are almost absent, they are so short.  

Pupae measure 10-17mm long and pupation occurs in a cocoon (measuring 12-20mm) constructed of chips of bark and frass held together with silk.  The cocoon can be found in the tree just under the surface of the bark.  Younger cocoons are yellowish brown while older ones are rust colored.  Pupation occurs under the bark in this species and lasts for 18 to 30 days.  


Information sources:
Fadamiro, H., R. Boozer, C. Akotsen-Mensah, K. Rice, and J. Jacobi.  2009.  Crop Profile for Peaches in Alabama.
	accessed 12/30/2011 – 
	http://www.aces.edu/anr/ipm/documents/AlabamaPeachCropprofile-submitted111509.pdf
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
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Arthropod Pests 

• Peachtree Borer and 
Lesser Peachtree 
Borer damage on 
stems 

Image citations: 
Top, left, and middle - Carroll E. Younce, USDA Agricultural Research Service, www.bugwood.org, #1304004, #1304014, and 
#1304013 
Right - Eugene E. Nelson, www.bugwood.org, #5360746 

Presenter
Presentation Notes
Stem – 
Both species of larvae feed beneath the bark on phloem tissue.  As a result, detection of infestation is difficult and substantial damage is done before infestations are evident.  The damage can be severe enough to lead to premature orchard decline and, in young trees, the damage can result in tree girdling and subsequent death.  

The entrance of the tunnel appears as a wet spot on the bark and may ooze gummy, sawdust filled sap (which may be confused with the fungal disease Cytospora canker).  These open wounds can be the point of entrance for plant pathogens to attack an already weakened tree.  

Peachtree borers usually target young or non-managed trees at or below the soil line, while the lesser peachtree borer attacks older trees and can be found in the scaffold, branches, and trunk above ground.


Information sources:  
Fadamiro, H., R. Boozer, C. Akotsen-Mensah, K. Rice, and J. Jacobi.  2009.  Crop Profile for Peaches in Alabama.
	accessed 12/30/2011 – 
	http://www.aces.edu/anr/ipm/documents/AlabamaPeachCropprofile-submitted111509.pdf
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
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Arthropod Pests 
• Managing Peachtree Borer and Lesser Peachtree 

Borer: monitoring  
– Hung before petal 

fall between 
shoulder height and 
eye level  

– 2 per orchard per 
species  

– Spaced at least 60 
feet apart when 
trapping for both 
species 

– Replace bait every 4 
weeks 

Image citations: 
Right - Whitney Cranshaw, Colorado State University, www.bugwood.org, #5443187 

Presenter
Presentation Notes
You can target the best time to apply chemical control by using pheromone baited traps to capture the adult male insects.  The delta or wing style traps are hung between shoulder and eye level and there should be at least 2 per orchard per species, preferably hung before petal fall.  Be sure to replace the pheromone bait every 4 weeks or so.  

When trapping for both species, be sure to separate the traps by at least 60 feet.  In areas where you get two generations per season of either the peachtree borer or the lesser peachtree borer (or both), monitoring for the second generation of males needs to start again in late summer in preparation for a second spraying for the eggs of the second generation.  


Information sources: 
Alston, D. and M. Murray.  2010. Greater Peachtree Borer (Synanthedon exitiosa).  Utah State University Cooperative Extension.
	accessed 12/30/2011 – 
	http://utahpests.usu.edu/ipm/htm/fruits/fruit-insect-disease/greater-peachtree-borer07
Welty, C. 2000.  Lesser Peachtree Borer.  Ohio State University Extension Fact Sheet. HYG-2033-94.
	accessed 12/30/2011 – 
	http://ohioline.osu.edu/hyg-fact/2000/2033.html
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Arthropod Pests 

• Managing Peachtree Borer and Lesser Peachtree 
Borer: chemical control* 
– Post harvest 

• Chlorpyrifos, permethrin, esfenvalerate, carbaryl, lambda-
cyhalothrin and a mix of lambda-cyhalothrin and 
chlorantraniliprole.    

– Pre-harvest (by 14 days) 
• Chlorpyrifos 

– Application should be made at peak egg laying time  
• 7 to 14 days after peak capture of males in a pheromone trap 

– Pheromone mating disruption is also commonly used 

*Be sure to check with your local county agent to find out which chemicals are certified 
for use in your state, on what crop it is allowed to be used, if it is allowed to be used 
post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  

Presenter
Presentation Notes
Pheromone mating disruption is commonly used. Mating disruption caused by the release of massive amounts of synthetic female hormone also work on these species though it does not kill the moths (unlike other mating disruptors).  This works best in large plantings (>5acres). 

Insecticides cannot reach the larvae once they move under the bark making control of these species difficult.  As a result, preventative insecticide applications targeting the egg and larvae before it goes under the bark, is key. 

The insecticide application should be made at peak egg laying time (7 to 14 days after peak capture of males in a pheromone trap).  

Chlorpyrifos has been recommended for control of these insects (either post harvest or 14 days preharvest) applied on the trunk and branches.  Permethrin is also recommended (post harvest application) as is esfenvalerate, carbaryl, lambda-cyhalothrin and a mix of lambda-cyhalothrin and chlorantraniliprole.   

Due to previous widespread use of phosmet, it is not really recommended as control of these insects as this chemical has become ineffective.  

It is worth noting that it is more difficult to control lesser peachtree borers with chemicals.

Be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments to reduce the potential for the development of pesticide resistant organisms.  Additional information regarding resistance management can be found at the Insecticide Resistance Action Committee (IRAC) website. 
 


Information sources:
Alston, D. and M. Murray.  2010. Greater Peachtree Borer (Synanthedon exitiosa).  Utah State University Cooperative Extension.
	accessed 12/30/2011 – 
	http://utahpests.usu.edu/ipm/htm/fruits/fruit-insect-disease/greater-peachtree-borer07
Bentley, W.J., J.K. Hasey, and K.R. Day.  2010f.  Peachtree Borer.  UC IPM Online.  
	accessed 12/30/2011 – 
	http://www.ipm.ucdavis.edu/PMG/r602301211.html
Fadamiro, H., R. Boozer, C. Akotsen-Mensah, K. Rice, and J. Jacobi.  2009.  Crop Profile for Peaches in Alabama.
	accessed 12/30/2011 – 
	http://www.aces.edu/anr/ipm/documents/AlabamaPeachCropprofile-submitted111509.pdf
Gorsuch, C. and J. McLeod Scott.  2007.  Peach Insect Pests.  Clemson Cooperative Extension.  HGIC 2210.
	accessed 12/30/2011 – 
	http://www.clemson.edu/extension/hgic/pests/pdf/hgic2210.pdf
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    




Arthropod Pests 

• Managing Peachtree Borer and Lesser 
Peachtree Borer: biological and cultural 
control  
– Biological 

• Nematodes   

– Cultural 
• Tree health 
• Manual removal of the larvae had been done with a 

knife, but this can lead to more damage to the tree 
than the insect itself inflicts 

Presenter
Presentation Notes
There is some promise with nematode based control studies of these insects (Steinernema carpocapsae and Heterorhabditis bacteriophora) though these are not preventative measures.

Removal of the native varieties of Prunus spp. surrounding the orchard does not help as the adults can fly long distances.  Making sure the tree is healthy (good nutrients, etc.) helps the tree survive a seasonal infestation (especially in the case of lesser peachtree borer infestation).

Historically, manual removal of the larvae in the tree was done with a knife.  However, this can cause more mechanical damage to the tree than what the larva can do.  Untreated trees, however, will most probably die.  


Information sources:
Alston, D. and M. Murray.  2010. Greater Peachtree Borer (Synanthedon exitiosa).  Utah State University Cooperative Extension.
	accessed 12/30/2011 – 
	http://utahpests.usu.edu/ipm/htm/fruits/fruit-insect-disease/greater-peachtree-borer07
Fadamiro, H., R. Boozer, C. Akotsen-Mensah, K. Rice, and J. Jacobi.  2009.  Crop Profile for Peaches in Alabama.
	accessed 12/30/2011 – 
	http://www.aces.edu/anr/ipm/documents/AlabamaPeachCropprofile-submitted111509.pdf
Gill, S., J.A. Davidson, and M.J. Raupp.  1992.  “Control of Peachtree Borer using Entomopathogenic Nematodes”.  Journal of Arboriculture, vol. 18, issue 4, pp. 184-187.
Gorsuch, C. and J. McLeod Scott.  2007.  Peach Insect Pests.  Clemson Cooperative Extension.  HGIC 2210.
	accessed 12/30/2011 – 
	http://www.clemson.edu/extension/hgic/pests/pdf/hgic2210.pdf
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    





Arthropod Pests 

• The fruit of peaches and 
nectarines can be 
affected indirectly by the 
White Peach Scale. 
– Invasive species from 

southeast Asia 
– It has a wide range of host 

plants 
– Can be found in the U.S. 

from Texas to Maine. 
• Has also been found in 

Hawaii 
Image citations: 
Eric R. Day, Virginia Polytechnic Institute and State University, www.bugwood.org, #1122021 

Presenter
Presentation Notes
The fruit of peaches and nectarines can be affected indirectly by the white peach scale (Pseudaulacaspis pentagona).  It is an invasive species that was introduced into the U.S. from southeast Asia in the late 1800s, and has since become established worldwide.  

It has a wide host range including nearly all non-coniferous plants, but is quite commonly found on peach, privet, chinaberry, mulberry, and persimmon.  

It seems to be more of a peach pest in the southeastern U.S., but it can be found from Texas to Maine.  It has also been recorded recently in Hawaii where it is now a pest on papaya.


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
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Arthropod Pests 
• Description of White 

Peach Scale 

males 

Females under their scales 

Image citations: 
Top left  - Lyle Buss, Department of Entomology and Nematology, University of Florida 
Bottom left - Jeffrey W. Lotz, Florida Department of Agriculture and Consumer Services, www.bugwood.org, #5198088 
Top left  - Lyle Buss, University of Florida, www.bugwood.org, #5446769 

Female with scale covering removed exposing eggs 

Presenter
Presentation Notes
These insects have 2 to 4 generations per year depending on the climate (average lifespan is 50 days depending on the temperature).  Females are creamy white to reddish orange, sac-like in shape (about 1mm in diameter), and sessile.  They are covered in waxy, brownish scales that measure 2 to 2.5mm in diameter.  The females overwinter (usually pregnant) beneath their scale coverings and become active again before bloom of the next spring ready to lay their eggs.  If they have not already been mated, they emit a sex pheromone to attract the male.  It only takes 2 molts for the female to reach sexual maturity.  

The male covering is a shell that is elongated (measuring 1.5mm in length) and white to yellowish in color.  They are commonly found in clusters on the lower branches of the tree. After 4 molts, they emerge as adults.  The adult males are tiny (0.7mm long), yellow to orange in color, and have two wings (with a 1.5mm wingspan).  The males are rarely seen.  They live for only 1 day (not eating) and have multiple partners during that time.  

The mated females then lay eggs on the surface of the host plant (under their scale) two weeks after mating and will continue to lay eggs for 8-9 days.  In total, she can lay up to 150 eggs over a 2 week period.  After she lays her eggs, she will die.  

The eggs can be orange (female) or pinkish-white (male).  If the color ranges in between, this indicates that it can be either male or female.  The larvae hatch 3 to 4 days later.  They are tiny, oval, white to orange in color and have 6 legs.  

Crawlers or nymphs then disperse to find unoccupied feeding sites on the tree with the females wandering further from the mother while the males stay nearer the mother and sometimes even shelter under her scales.  Once the crawlers find a good spot (in about a week), they become sessile (permanently in the case of the females), and put down scales.   


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
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Arthropod Pests 

• White Peach Scale 
damage on stems 

Image citations: 
Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #1233228 

Presenter
Presentation Notes
Stem – 
Infestations result in loss of tree vigor, reduced fruit production, and ultimately loss of fruiting wood and scaffolds.  Severe infestations can results in portions of the tree dying and even total tree death in 2 to 3 years.
 

Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
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Arthropod Pests 

• Managing White Peach Scale: Monitoring 
– Use double-sided transparent tape or black 

electrical tape coated in petroleum jelly 
– Place on branch where scales are present 
– Monitor twice weekly 
– Replace every 2 weeks 

Presenter
Presentation Notes
To monitor for this pest (especially if you want to apply insecticide during the crawler stage), you need to use double-sided transparent tape (or black electrical tape coated in petroleum jelly) and place it around the branch in areas where scales are visible.  This will give you an idea of when the crawlers are moving.  Be sure to apply the tape before bud break and replace old ones with new ones every 2 weeks.  Monitor the tape twice weekly until you see the crawlers, then keep monitoring it after application for additional crawlers.  If crawlers are still found after the initial application, you will need to apply a second round of insecticide a week later. 
    

Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 





Arthropod Pests 

• Managing White Peach Scale: Chemical 
control* 
– Malathion, carbaryl, permethrin, and 

esfenvalerate are recommended 
– Oils are also recommended in dormant season 
– All can be applied twice during dormant season 
– Can also time application in conjunction with 

monitoring for the crawlers 

*Be sure to check with your local county agent to find out which chemicals are certified 
for use in your state, on what crop it is allowed to be used, if it is allowed to be used 
post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  

Presenter
Presentation Notes
Application of insecticides twice during the dormant period is good for getting rid of the infestation as it is difficult to use cover sprays for the crawlers (timing a cover spray with crawler emergence requires monitoring).  However, getting past the scale once it is established is rather difficult as well.  Using oils during the dormant period smothers the scale and kills it.  

Malathion, carbaryl, permethrin, and esfenvalerate are recommended for control of white peach scale.

Be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments to reduce the potential for the development of pesticide resistant organisms.  Additional information regarding resistance management can be found at the Insecticide Resistance Action Committee (IRAC) website. 
  


Information sources:
Gorsuch, C. and J. McLeod Scott.  2007.  Peach Insect Pests.  Clemson Cooperative Extension.  HGIC 2210.
	accessed 12/30/2011 – 
	http://www.clemson.edu/extension/hgic/pests/pdf/hgic2210.pdf
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    





Arthropod Pests 

• Managing White Peach Scale: Biological  and 
Cultural control 
– Biological 

• Chalcid wasp parasitoid, Encarsia berlesei 
• Ladybird beetles 
• Common lacewings 

– Cultural  
• Removal of hosts is impractical 

 

Presenter
Presentation Notes
There is biological control of the white peach scale available that is quite effective in the southeastern U.S.  The chalcid wasp parasitoid Encarsia berlesei is found in Asia, the Middle East, Europe, South America, several Caribbean Islands, and the United States (District of Columbia, Florida, Kentucky, Louisiana, Maryland, North Carolina, and Pennsylvania) and works very well.  Ladybird beetles and common lacewings are also good predators of this scale.

However, the effectiveness of these biocontrol agents is drastically affected by the use of insecticide applications as it reduces their populations as well.

As this insect has so many hosts, removal of host species from the area surrounding the orchard is impractical. 


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    





Arthropod Pests 
• The fruit of peaches and 

nectarines can be affected 
indirectly by the San Jose 
Scale. 
– Invasive species from Asia 

that has spread worldwide 
– Has many hosts plants 

besides peaches and 
nectarines 

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

Presenter
Presentation Notes
The fruit of peaches and nectarines can be affected indirectly by the San Jose scale (Quadraspidiotus perniciosus).  It is an invasive species that was introduced into San Jose, California (hence its name) from its native range in northern China, eastern Siberia, and Korea in 1873 and has spread to be a pest of peaches worldwide.  

It has over 700 host plants including peaches, nectarines, plums, and many other deciduous tree fruits such as apple and pear.

It is spread through infested fruit, budwood, and on young trees.  Crawlers of this species can also be spread by wind.  


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    





Arthropod Pests 
• Description of 

San Jose Scale male 

female 
nymph 

Image citations: 
Left – United States National Collection of Scale Insects Photographs Archive, USDA Agricultural Research Service, 
www.bugwood.org, #5109050 
Right - D.R. Miller, www.bugwood.org, #5109047 

Presenter
Presentation Notes
The female San Jose scale is round, grey, and flat with a raised projection or nipple located in the center.  The hard scale itself measures 1.6 to 2mm across.   Beneath the scale, the female is yellow, flat, legless, and somewhat pear shaped.  

Immature males are similarly colored but their scale coverings are elongated (1-2mm in length) with the nipple near one end.  When the male scale becomes an adult, he is tiny (1mm long), yellow to golden brown and has two wings.  He also has a dark band across the back, beaded antennae, and small black eyes.  Males molt four times before becoming an adult.  Both males and females overwinter as partially developed adults.
  
Fertilized females retain their eggs (up to 400) within their bodies for 4 to 5 weeks after mating.  Then they emerge as crawlers or nymphs for the next 2 to 3 weeks and disperse quickly.  The crawlers are yellow, somewhat oval (0.3mm in length), and have six legs.  They resemble tiny larval mites.  Crawlers from the overwintering generation show up in early spring.

Once they find a good spot, the crawlers insert their stylus, lose their antennae, eyes, and legs, and make their protective scale (which is white in color).  Only the males will ever move from this spot again.  After a few days, the insect will secrete a series of dark rings which is added to their scale.  This is called the black cap stage.  After another molt, the scale itself turns the dark gray adult color.  At this point, the males can be distinguished from the females because their scales are elongated whereas the females’ are round.       


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    


http://www.bugwood.org/
http://www.bugwood.org/


Arthropod Pests 

• San Jose Scale 
damage on stem 

Image citations: 
Left – United States National Collection of Scale Insects Photographs Archive, USDA Agricultural Research Service, 
www.bugwood.org, #5111024 

Presenter
Presentation Notes
Stem – 
A severe infestation will kill fruiting wood, scaffold limbs, and can even kill the tree itself within 3 years if left untreated. 
 
Fruit – 
The scales can infest the fruit causing inflamed red lesions around the scale.  This also indicates high populations of the scale which will reduce the vigor of the tree, reduce fruit size, and kill limbs as well as the tree.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    



http://www.bugwood.org/


Arthropod Pests 

• Managing San Jose Scale: Monitoring 
– Use double-sided transparent tape or black 

electrical tape coated in petroleum jelly 
– Place on branch where scales are present 
– Monitor twice weekly 
– Replace every 2 weeks 
– Pheromone traps will also work in monitoring for 

this pest 

Presenter
Presentation Notes
Using double-sided transparent tape (or black electrical tape coated in petroleum jelly) and placing it around the branch in areas where scales are visible will give you an idea of when the crawlers are moving.  Be sure to apply the tape before bud break and replace old ones with new ones every 2 weeks.  Monitor the tape twice weekly. 

In addition, using pheromone traps will allow you to see when the males are flying and to better time insecticide application with crawler movement.  These traps should be deployed in mid-March in the upper half of an infested tree and monitored twice weekly.  The biofix point is set when you capture one adult male. 


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    





Arthropod Pests 
• Managing San Jose Scale: Chemical* and Biological 

control 
–  Chemical 

• Malathion, carbaryl, permethrin, and esfenvalerate are 
recommended 

• Applied 400-700 DD after biofix 
• Continue spraying every 10 days until there are no crawlers on the 

tape 
• Oil applied during dormant season 

– Biological 
• Lots of natural enemies, none that are really effective 

*Be sure to check with your local county agent to find out which chemicals are certified 
for use in your state, on what crop it is allowed to be used, if it is allowed to be used 
post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  

Presenter
Presentation Notes
Treatments that target the sessile overwintering stages include two applications of oil insecticides during the dormant period.  You can do this either 10-14 days apart or even several months apart as needed.  

Growth regulating sprays can also be used but they are expensive and are usually reserved for areas that experience heavy scale population increases.  These can be applied pre-bloom or when the first crawlers are seen.  In areas where pesticide resistance is not an issue, a broad spectrum organophosphate cover spray applied when crawlers are on the move is very effective.  However, the key to both of these suggestions is timing the application with crawler movement which is difficult to do.  

Time the  pesticide application for 400 to 700 DD after biofix (determined from monitoring).  Continue spraying every 10 days until no crawlers end up on the tape (usually this takes only 2 applications).             

Malathion, carbaryl, permethrin, and esfenvalerate are recommended for control of San Jose scale.

Be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments to reduce the potential for the development of pesticide resistant organisms.  Additional information regarding resistance management can be found at the Insecticide Resistance Action Committee (IRAC) website. 

There are several natural enemies of the San Jose scale, however, they seldom can bring the population below damaging levels by themselves.  Therefore, insecticides are recommended. 


Information sources:
Gorsuch, C. and J. McLeod Scott.  2007.  Peach Insect Pests.  Clemson Cooperative Extension.  HGIC 2210.
	accessed 12/30/2011 – 
	http://www.clemson.edu/extension/hgic/pests/pdf/hgic2210.pdf
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    





Questions? 

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

• You can also contact: 
– Amanda Hodges, University of Florida, 

achodges@ufl.edu 
– Stephanie D. Stocks, University of Florida, 

sstocks@ufl.edu 

http://www.protectingusnow.org/
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