
Monitoring for High  
Risk Pests 
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Presentation Notes
This scripted presentation is to be used for the National Plant Diagnostic Plant Network’s First Detector Training Program.  It gives an introduction to some high risk pests for which First Detectors should be aware and monitoring. The text provided is not meant to be read verbatim, but to give the presenter the necessary background information that should be presented on each slide.



What is a High Risk Pest? 
• Organism that could 

become economically 
devastating if 
established 

• Increased risk if pest has 
a wide host range, few 
or no natural enemies, is 
difficult to detect, or is 
able to transmit diseases 
 

Photo credit:  Top - Donald Duerr, USDA Forest Service, www.bugwood.org , #1124041; Bottom -  Joseph O'Brien, USDA Forest Service, www.bugwood.org, #1427093 
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Presentation Notes
A pest is any organism that causes harm to another organism or economic damage to the community.  There are many pests that are native to the United States, and many more pests that have been introduced from other countries (also known as invasive species).   A high risk pest is a species that has limited distribution or does not currently occur in an area but could become economically devastating if it became established or spread its distribution.  Various factors increase the chance of a pest being high risk, including:  having few or no known natural enemies, having an extensive host range (particularly if the range extends across commodity groups or impacts rare species), being involved in the transmission of disease, and being difficult to detect.  Specific features of the insect’s biology, such as short life cycles and high reproductive rates, also contribute to a pest’s status as high risk. It is important to remember that humans may be responsible for helping pests spread. Movement of infected plant material or pests can occur through commercial means or by humans as they travel from one area to another.  For example, the movement of firewood from one area of a county to another is how many invasive wood boring beetles are dispersed.   Examples of pests and diseases that can move easily from one area to another include the Asian longhorned beetle and the plant pathogen, Phytophthora ramorum. The Asian longhorned beetle is a pest of hardwood trees that is currently under an attempted eradication program but is still being found in several isolated areas in the northeast and midwest. Phytophthora ramorum is a pathogen that was initially thought to be confined to California and the Northwestern United States.  However, in the spring of 2004, plants infected with this pathogen were shipped throughout the country, and by the end of the calendar year infected plants had been discovered in 171 nurseries in 20 states.References: Lichtenberg, E. and Olson, L.J. 2010. Risk factors for invasive pest introductions in commodity imports: Theory and empirical evidence. Agricultural and Applied Economics Association’s 2010 Joint Annual Meeting.  12/8/2012	http://ageconsearch.umn.edu/bitstream/61706/2/Risk%20Factors%20for%20Invasive%20Pest%20Introductions%20AAEA%202010.pdfMannion, C. 2003. High risk insect pests: Monitoring and diagnosis. Proceedings of the Florida State Horticultural Society. 116:78-79.  Accessed 12/8/2012	http://fshs.org/proceedings-o/2003-vol-116/078-79.pdfUSDA National Invasive Species Information Center.  What is an invasive species?  Accessed 8/18/2014		http://www.invasivespeciesinfo.gov/whatis.shtmlUSDA APHIS.  Asian longhorned beetle. Accessed 12/8/2012	http://www.aphis.usda.gov/plant_health/plant_pest_info/asian_lhb/index.shtmlUSDA APHIS. Phytophthora ramorum/Sudden oak death. Accessed 12/8/2012	http://www.aphis.usda.gov/plant_health/plant_pest_info/pram/



Why Do Invasive Pests Have High Risk 
Potential? 

• Few or no natural enemies 
• Abundant suitable habitat and food resources 
• Delay in detection and identification 
• Lack of natural history information  
• Lack of control recommendations 
• Can threaten agricultural, ornamental, forestry, or 

floriculture crops 
• Can also threaten native species which can affect the 

overall habitat or ecosystem 
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Invasive pests have high risk potential for several reasons.  First of all, invasive pests often have no natural predators in their new environment.  If the habitat in which they are found in suitable and has good resources, this can contribute to rapid population growth.  Secondly, because their presence is not expected in a particular environment, the identification of invasive pests is often delayed.  This delay in identifying a high risk pest allows their numbers to increase before any management options are attempted.  Additionally, an invasive pest may not be considered a pest in its native environment, so little may be known about its biology or management options.  The process of gathering such information delays eradication efforts.  In agricultural fields or ornamental nurseries, a high risk pest can come in and cause series crop loss in a short amount of time if the infestation is heavy enough.  Finally, invasive pests have the potential to cause imbalance in the ecosystem.  They may cause a loss of biodiversity, especially if they attack keystone plants that other organisms depend on ecologically.  Or, they may be able to out-compete native species. References: Mannion, C. 2003. High risk insect pests: Monitoring and diagnosis. Proceedings of the Florida State Horticultural Society. 116:78-79.  Accessed 12/8/2012	http://fshs.org/proceedings-o/2003-vol-116/078-79.pdf



How are High Risk Pests Introduced? 
 

• Accidental introduction 
— Commercial trade 
— International tourism 

• Deliberate introduction 
— Smuggling plant material 
— Agroterrorism 

 

Photo credit:  Francis Gwyn Jones, Barenoot Nursery Operations, www.bugwood,org # 5169082 
 

Wooden pallets 
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The United States Department of Agriculture - Animal and  Plant Health Inspection Service (USDA APHIS) along with Department of Homeland Security Custom and Border Protection (DHS CBP) is responsible for safeguarding agriculture and natural resources from the risks associated with the entry, establishment, and spread of exotic plant pests, diseases, pathogens, and noxious weeds.  Despite the extensive efforts of these agencies, exotic pests continue to be introduced to the United States. The exact means by which a given species enters the United States is rarely determined. However, patterns of pest entry become evident upon examining pest interception records.  These records indicate two basic ‘pathways’ of introduction: accidental and deliberate.  Invasive species may be accidentally introduced during commercial trade operations.  For example, spores from fungi or bacteria can enter the United States on soil that is on a container shipped from another continent.  Insect eggs can enter the country this way as well.  Another means of accidental entry has occurred with wood boring beetles, which arrived on wooden pallets used in the shipping industry.   Accidental entry is also facilitated by the international tourism. In such cases, people may unknowingly bring pests with them on muddy shoes, in suitcases or boxes that they have shipped back, or within a souvenir that was made from plant material that houses a hidden pest. Fruit and seeds brought into the country by tourists can also have a hidden pest in them.  Deliberate introduction of invasive species also occurs.  This may happen by smuggling plant material (seeds, cuttings, etc.) used for planting in a person’s garden or for experimental grafting or agricultural purposes, or it may be done for bioterrorism purposes.  This could include bringing in a known disease for release to the general public, or a known pest or disease that could interrupt a country’s food supply.  This is known as agroterrorism.References: Environmental Protection Agency.  Pathways for invasive species introduction. Accessed 12/8/2012	http://water.epa.gov/type/oceb/habitat/pathways.cfmUSDA APHIS PPQ.  Questions and answers: New risk-based sampling protocol and propagative monitoring and release program at plant inspection stations. Accessed 12/8/2012	http://www.aphis.usda.gov/publications/plant_health/2012/risk_based_sampling.pdf



What is a USDA Select Agent?  
 

• Defined by the Agricultural Bioterrorism Act of 2002 
— Agents deemed a threat to public or plant health 
— Chosen based on method of dispersal, our ability to control 

or prevent the disease, virulence of the pathogen 

• Requires entities that possess, use or transfer these 
agents to register with the appropriate Federal 
Department 
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Legislative action has been implemented to help protect against the threat of bioterrorism.  The Agricultural Bioterrorism Protection Act of 2002 has defined select agents, or agents that are considered a serious threat to public or plant health. This act is a subpart of the Public Health Security and Bioterrorism Preparedness Response Act of 2002, which was signed into law on June 12, 2002. The act requires that entities that possess, use, or transfer agents or toxins deemed a threat to public, animal, or plant health register these agents with the appropriate federal department. The agents found on the select agent list were chosen based on several criteria: how easily they can be dispersed; our ability to manage, treat, and prevent the disease; and the virulence of the pathogen and its effect on the host. The select agent list is not set in stone, as different agents have entered the United States over time and become established (i.e. Citrus Greening Disease or Huanglongbing). Therefore, the list changes periodically, especially when new emerging pests and pathogens in other parts of the world are detected and found to have potential for causing serious damage.References: USDA APHIS.  Agricultural bioterrorism protection act of 2002; Biennial review and republication of the select agent and toxin list; Amendments to the select agent and toxin regulations. Accessed 12/9/2012	http://www.selectagents.gov/resources/USDA%20APHIS%20Select%20Agent%20Final%20Rule%2010%2005%202012.pdf



USDA PPQ Select Agents and Toxins List 
• Peronosclerospora philippinensis and P. sacchari 

— Philippine downy mildew   

• Phoma glycinicola 
— Red leaf blotch 

• Ralstonia solanacearum, race 3, biovar 2 
— Southern wilt, bacterial wilt, or brown rot 

• Rathayibacter toxicus 
— Gumming disease 

• Sclerophthora rayssiae var. zeae 
— Brown stripe downy mildew 

• Synchytrium endobioticum 
— Potato wart disease 

• Xanthomonas oryzae pv. Oryzicola and pv. Oryzae 
— Bacterial leaf streak and bacterial blight 
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The USDA Animal Plant Health Inspection Service Plant Protection and Quarantine (USDA APHIS PPQ) maintains a list of select toxins and agents that are considered a significant threat to agricultural crops.  There are currently 7 plant pathogens found on this list. These pathogens are not currently found in the continental United States.  Philippine downy mildew and brown stripe downy mildew are pathogens of corn. Red leaf blotch is a pathogen of soybeans.  Ralstonia solanacearum race 3 biovar 2 causes disease in geraniums, tomatoes, and potatoes. Gumming disease affects rye and other grasses.  Potato wart disease is a disease of potatoes Bacterial leaf streak and bacterial blight are diseases of rice. References: National Select Agent Registry.  Select Agents and Toxins List. Accessed 9/10/2014	http://www.selectagents.gov/Select%20Agents%20and%20Toxins%20List.html



High Risk Pests 
• Emerald ash borer 
• Asian longhorned beetle 
• Plum pox 
• Sirex woodwasp 
• Brown marmorated stink bug 
• Bagrada bug 
• Thousand cankers disease 
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Presentation Notes
A brief overview of the above high risk pests is provided on the following slides.



High Risk Pest:  Emerald Ash Borer 

Photo credit: Left - David Cappaert, Michigan State University, www.bugwood.org, #2100048; Right– David Cappaert, Michigan State University, www.bugwood.org, #5110032 

Adult emerald ash borer 

EAB pupae in prepupal cell 

Presenter
Presentation Notes
The emerald ash borer (Agrilus planipennis) is an example of a high risk pest that was detected in the United States in southeastern Michigan in 2002.  This wood boring beetle attacks and kills all species of ash (Fraxinus spp.) found in the United States. The exact way in which this pest was introduced to the United States is unknown, but the most accepted explanation is that it arrived unintentionally on wood packing material that was transported on cargo ships from Asia. This species has already killed tens of millions of ash trees in southeastern Michigan alone, with tens of millions more lost in other U.S. states and Canada.The common name comes from the metallic emerald color of the adult beetle. When the wings are open, the beetle reveals a colorful abdomen from the dorsal view. These are small beetles, ranging in length from 1 to 1.5 cm. References: Spence, D. and Smith, J. 2011. Emerald ash borer: A potential future threat to ash trees in Florida. University of Florida, Institute of Food and Agricultural Sciences. EDIS publication # FR-346. Accessed 12/9/2012	http://edis.ifas.ufl.edu/fr346



High Risk Pest:  Emerald Ash Borer 

Photo credit:: Left - Daniel Herms, The Ohio State University, www.bugwood.org, #1523075; Second to left - Michigan Department of Agriculture, www.bugwood.org, #1241005; Top right – Kenneth R. Law, USDA 
APHIS PPQ, www.bugwood.org, #5471787; Bottom right – Pennsylvania Department of Conservation and Natural Resources – Forestry Archive, www.bugwood.org, #5016051 

Thinning of canopy and dieback Vertical splits 

Woodpecker 
damage 

D-shaped exit 
hole 
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Emerald ash borer larvae cause the damage that kills the tree.  Larvae bore through the phloem and into the sapwood, effectively starving the tree to death.  The extensive damage by emerald ash borer can kill young healthy trees in months, while older, healthy trees may be killed in under a year. The symptoms begin in the upper and outer canopy where branch and twig dieback occur, and the dieback progresses down the branches.  Vertical splits in the bark, D-shaped exit holes, and woodpecker damage are also symptoms of the emerald ash borer.References: Spence, D. and Smith, J. 2011. Emerald ash borer: A potential future threat to ash trees in Florida. University of Florida, Institute of Food and Agricultural Sciences. EDIS publication # FR-346. Accessed 12/9/2012	http://edis.ifas.ufl.edu/fr346



High Risk Pest:  Emerald Ash Borer 
This is the distribution map for emerald ash borer in the 
U.S. 

Map based on NAPIS Pest Tracker http://pest.ceris.purdue.edu/map.php?code=INAHQJA#  accessed 7/16/2014 and   
http://www.emeraldashborer.info/files/MultiState_EABpos.pdf accessed 7/16/2014. 

Sampled but not 
found 
 

Intercepted or 
detected, but not 
established 
 

Established by 
consensus or 
survey 
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Map showing the current distribution of the emerald ash borer as of July 2014.References:Emerald ash borer.  Where is EAB?.  Accessed 7/16/2014.	http://www.emeraldashborer.info/surveyinfo.cfm#sthash.zhjR8uG1.dpbsNational Agricultural Pest Information System (NAPIS) – Pest Tracker. Emerald ash borer.  Accessed 7/16/2014	http://pest.ceris.purdue.edu/map.php?code=INAHQJA#



High Risk Pest:  Asian Longhorned 
Beetle 

Photo credit: Left - Kenneth R. Law, USDA APHIS PPQ, www.bugwood.org, #0949054;  Right - Dean Morewood, Health Canada, www.bugwood.org, #1193010 
 

ALB Larva ALB Adult 
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The Asian longhorned beetle (Anoplophora glabripennis) is another destructive, wood-boring pest of hardwoods that is native to Asia. It attacks and kills many hardwood trees, such as maple, elm, horse-chestnut, ash, birch, poplar and willow. Entire forest ecosystems could be disrupted if this pest becomes established and spreads across the country.The Asian longhorned beetle was first discovered in the United States on several hardwood trees in New York in 1996. This pest is believed to have been introduced into the United States from wood pallets and other wood packing material accompanying cargo shipments from Asia. The Asian longhorned beetle has since been detected in Illinois, New Jersey, Massachusetts, and most recently, in Ohio in 2011.   Adult Asian longhorned beetles (ALB) are 0.75 to 1.50 inches long and have elongated black and white banded antennae.  The body is glossy with black coloration and irregular white spots. Adults can be seen from late spring to fall, depending on the climate. Females chew through the bark to the cambium/phloem interface with the xylem and then oviposit one egg into the tree, creating a visible oviposition scar on the surface of the tree. Larvae feed on the vascular system of the plant. Larvae then enter the pupal stage and then emerge as adults by boring their way out of the tree. The emergence of an adult creates a circular hole, about 0.5 inch in diameter, that can be seen year round.  The entire lifecycle of an Asian longhorned beetle is 12 to 18 months.Once introduced into an area, people unintentionally spread the beetle by cutting or trimming an infested tree and moving the wood elsewhere.  References: USDA APHIS.  Asian longhorned beetle. Accessed 9/29/2012	http://www.aphis.usda.gov/plant_health/plant_pest_info/asian_lhb/background.shtml Meyer, D.A., 1998. Asian longhorned beetle – Anoplophora glabripennis. Cornell University. Hardwood Research Bulletin. Number 500. Accessed 12/5/2012	http://counties.cce.cornell.edu/wyoming/agriculture/resources/ipd/longhorn_beetle.htm  University of Vermont. Asian longhorned beetle. Accessed 9/29/2012	http://www.uvm.edu/albeetle/index.html 



High Risk Pest:  Asian Longhorned 
Beetle 

Photo credit: Left – Joe Boggs, The Ohio State University, www.bugwood.org, #5476354; Middle - Dennis Haugen, USDA Forest Service, www.bugwood.org, #1393002; Right - Kenneth R. Law, USDA APHIS PPQ, 
www.bugwood.org, #5392783 
 

Pencil test Exit hole Tunnels 
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The damage caused by Asian longhorned beetles is extensive and devastating. Once a tree is infested with ALB, there is no treatment and trees must be removed and destroyed. Third instar larvae tunnel straight into the wood, in such a way that the damage caused will allow a pencil to extend far into a tree. ALB spends about 9 months of the year inside the tree, making it nearly impossible to kill with insecticides. The only way to control existing ALB outbreaks is to remove and destroy infested trees, which is expensive. This beetle poses a serious threat to forests of the northeast and to maple syrup production.   References: USDA APHIS.  Asian longhorned beetle. Accessed 9/29/2012	http://www.aphis.usda.gov/plant_health/plant_pest_info/asian_lhb/background.shtml Meyer, D.A., 1998. Asian longhorned beetle – Anoplophora glabripennis. Cornell University. Hardwood Research Bulletin. Number 500. Accessed 12/5/2012	http://counties.cce.cornell.edu/wyoming/agriculture/resources/ipd/longhorn_beetle.htm  University of Vermont. Asian longhorned beetle. Accessed 9/29/2012	http://www.uvm.edu/albeetle/index.html 



High Risk Pest:  Asian Longhorned 
Beetle 

Photo credits - Top left - Donald Owen, California Department of Forestry and Fire Protection, Bugwood.org, #5430144; Bottom left - Kenneth R. Law, USDA APHIS PPQ, Bugwood.org, #5392768; Middle - Kenneth R. 
Law, USDA APHIS PPQ, Bugwood.org, #5392759; Right - Pennsylvania Department of Conservation and Natural Resources - Forestry Archive, Bugwood.org, #5017003 
 

Oviposition sites Frass at oviposition site Multiple exit holes and 
bark splits 
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Oviposition sites for ALB vary greatly depending on tree species and age and the age of the oviposition site. Sap may ooze from the oviposition sites in some species. Another good sign of an ALB infestation is the presence of frass.  Frass may be found in the crotches of trees, at the base of trees or coming out of old oviposition sites as larvae tunnel into the wood. A tree infested with ALB will show multiple egg sites, exit holes and sunken areas with splits in the bark. References: USDA APHIS.  Asian longhorned beetle. Accessed 9/29/2012	http://www.aphis.usda.gov/plant_health/plant_pest_info/asian_lhb/background.shtml Meyer, D.A., 1998. Asian longhorned beetle – Anoplophora glabripennis. Cornell University. Hardwood Research Bulletin. Number 500. Accessed 12/5/2012	http://counties.cce.cornell.edu/wyoming/agriculture/resources/ipd/longhorn_beetle.htm  University of Vermont. Asian longhorned beetle. Accessed 9/29/2012	http://www.uvm.edu/albeetle/index.html 



High Risk Pest:  Asian Longhorned 
Beetle 

No sampling 
 

Sampled but not 
found 
 

Intercepted or 
detected, but not 
established 
 

Under eradication 
 

Declared eradicated 

Map based on information from NAPIS Pest Tracker – accessed 12/31/2013. 
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ALB was declared eradicated in New Jersey (2013) and Illinois (2008).  It is still under eradication in New York, Ohio and Massachusetts.  References:National Agricultural Pest Information System (NAPIS) – Pest Tracker. Asian longhorned beetle. Accessed 31 December 2013.	http://pest.ceris.purdue.edu/map.php?code=INALQCA#North American Plant Protection Organization – Phytosanitary Alert System. “Anoplophora glabripennis”. Accessed 31 December 2013.	http://www.pestalert.org/oprDetail.cfm?oprID=499&keyword=Anoplophora%20glabripennis



High Risk Pest: Plum Pox Virus 

Photo credits: Top left- John Hammond, USDA Agricultural Research Service, www.bugwood.org, #1265111; Top right - Biologische Bundesanstalt für Land- und Forstwirtschaft Archive, Biologische Bundesanstalt für 
Land- und Forstwirtschaft, www.bugwood.org, #0660082;  Bottom right - European and Mediterranean Plant Protection Organization Archive, www.bugwood.org, #0660072 
 

PPV on apricot pit and leaves 

PPV on 
plum fruit 

PPV on 
peach fruit 
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Peaches, plums, cherries, apricots, almonds, nectarines, and other stone fruits are all susceptible to the plum pox virus disease (PPV). It is the most economically important viral disease of stone fruits worldwide.  It reduces yield and overall fruit quality and renders fruit unmarketable with blemishes. Infected trees are not killed, but they must be removed and burned on site. Wild and ornamental species of stone fruits are also susceptible to the virus. Plum pox virus was first described in the early 1900’s in Bulgaria.  It was not detected in the United States until 1999, when it was discovered in Pennsylvania orchards.  These orchards were subsequently quarantined and placed on an eradication program, and the disease was determined to be eradicated in Pennsylvania in 2009.  However, it was detected elsewhere (New York) in 2006.Symptoms of PPV include yellow or brown blotches and/or rings on foliage and fruits. The fruit may become severely malformed and the pits can also become deformed and discolored. In early detection and survey programs, investigators look for darker pink stripes on the flower petals. This disease is transmitted by aphids. The virus can be trans-generational and carried to new trees by winged adult aphids. Aphids that feed on infected trees pick up the virus particles, which they carry in their mouthparts and transmit to other plants by injecting salivary fluids into leaf and fruit tissues. Control measures for PPV have included removal of infected trees and, at one point, an entire orchard would be quarantined and destroyed if a single, infected tree was found. Preventive insecticide sprays, use of disease-free nursery materials and virus-resistant plants, and the control of aphid populations are part of current control measures. Farmers with stone fruit orchards must be vigilant in monitoring and surveying for plum pox virus.  Many states are monitoring for this virus on a continuous basis given its potential for economic devastation. References: Evans-Goldner, L. 2012. Plum pox factsheet. USDA, APHIS. Accessed 12/8/2012	http://www.aphis.usda.gov/plant_health/plant_pest_info/plum_pox/downloads/2012PlumPoxFactSheet.pdf



High Risk Pest:  Plum Pox Virus 

No sampling 
 

Sampled but not 
found 
 

Under eradication 
 

Declared eradicated 

Map based on information from NAPIS Pest Tracker – accessed 9/11/2014. 
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PPV was declared eradicated in Pennsylvania (2009).  It is still under eradication in New York.References:National Agricultural Pest Information System (NAPIS) – Pest Tracker. Plum Pox Virus.  Accessed 9/11/2014	http://pest.ceris.purdue.edu/map.php?code=FVPPVBE#North American Plant Protection Organization – Phytosanitary Alert System. Plum Pox Virus.  Accessed 9/11/2014	http://www.pestalert.org/oprDetail.cfm?oprID=433&keyword=plum%20pox   and 	http://www.pestalert.org/oprDetail.cfm?oprID=404&keyword=plum%20pox



High Risk Pest: Sirex Woodwasp 

Photo credit: Top left - Vicky Klasmer, Instituto Nacional de Tecnologia Agropecuaria, www.bugwood.org, #5430577;  Bottom left - William M. Ciesla, Forest Health Management International, www.bugwood.org, 
#0017023; Bottom right - -Vicky Klasmer, Instituto Nacional de Tecnologia Agropecuaria, www.bugwood.org, #5430567; Bottom right - Vicky Klasmer, Instituto Nacional de Tecnologia Agropecuaria, 
www.bugwood.org, #1349009 
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Sirex woodwasp (Sirex noctilio) is a serious pest of pine trees, including species of economic importance, environmental keystone species, and ornamental pines. Sirex woodwasp has the potential to cause widespread mortality of pine trees. Unfortunately, this wasp attacks and kills healthy trees as opposed to other related, native species of woodwasps that only use dead trees as hosts. The economic and ecological impacts would be profound if this pest were yo spread throughout the United States.  As such, this pest is highly regulated and under a monitoring program. The sirex woodwasp ranges in size from 1 to 1.5 inches long. The female is dark black to dark blue, while the male has an orange band on the abdomen.  Both the female and the male have orange to reddish colored legs. Females are attracted to healthy and/or stressed trees.  They carry a fungus, Amylostereum areolatum, that is found in the toxic mucous that they inject into wood as they deposit eggs into the tree. Females typically deposit the fungus and mucous into several holes along the trunk before drilling a hole to insert the eggs along with this mucous-fungus mixture. The fungus and the mucus both contribute to the rapid weakening and death of the tree. The tree will then dry out and provide a suitable environment for larval development. Larvae feed on the fungus as they tunnel through the dead, infected wood.The first detection of Sirex woodwasp was a single female found in Bloomington, Indiana in 2002 in a warehouse.  It was later detected in New York (Oswego County) in 2004 in a Lindgren funnel trap next to a mixed hardwoods and pine forest.  Currently, Sirex woodwasp has been found in 29 counties in New York, 2 Michigan counties, 6 Pennsylvania counties, and 1 Vermont county.  NAPIS Pest Tracker also has a report from Ohio (1 county).   Sirex woodwasp attacks pine almost exclusively. In North America, Monterey pine (Pinus radiata) and loblolly pine (P. taeda) seem to be the most threatened species. References: Evans-Goldner, L. 2008. Proposed program for the control of the woodwasp Sirex noctilio F. (Hymenoptera: Siricidae) in the Northeastern United States. USDA, APHIS. Accessed 12/8/2012	http://www.aphis.usda.gov/plant_health/ea/downloads/SirexEA-final-northeast.pdfNorth American Plant Protection Organization – Phytosanitary Alert System. Sirex noctilio .  Accessed 9/11/2014	http://www.pestalert.org/oprDetail.cfm?oprID=308&keyword=sirex%20noctilio



High Risk Pest: Sirex Woodwasp 

Photo credit : Left - Dennis Haugen, www.bugwood.org, #1393019; Middle -  Dennis Haugen, www.bugwood.org, #1393029;  Right - Vicky Klasmer, Instituto Nacional de Tecnologia Agropecuaria, www.bugwood.org, 
#1349007  

 

Exit holes Resin oozing from egg deposition 
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Symptoms of a Sirex woodwasp infestation include: Wilted foliage that changes color from light yellow to reddish brown during the 3-6 months after initial infestation;Resin beads on bark originating from egg deposition sites;Larval galleries tightly packed with frass; and1/8 to 3/8 inch round exit holes.References: Evans-Goldner, L. 2008. Proposed program for the control of the woodwasp Sirex noctilio F. (Hymenoptera: Siricidae) in the Northeastern United States. USDA, APHIS. Accessed 12/8/2012	http://www.aphis.usda.gov/plant_health/ea/downloads/SirexEA-final-northeast.pdf
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High Risk Pest: Sirex Woodwasp 

Map based on information from NAPIS Pest Tracker – accessed 9/11/2014 
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Map showing the current distribution of the sirex woodwasp as of September 2014.References:National Agricultural Pest Information System (NAPIS) – Pest Tracker. Sirex noctilio .  Accessed 9/11/2014	http://pest.ceris.purdue.edu/map.php?code=ISBBADANorth American Plant Protection Organization – Phytosanitary Alert System. Sirex noctilio .  Accessed 9/11/2014	http://www.pestalert.org/oprDetail.cfm?oprID=308&keyword=sirex%20noctilio



High Risk Pest:  
Brown Marmorated Stink Bug 

Photo credit:  Top left - Susan Ellis, www.bugwood.org, #5369380 ; Bottom left - Gary Bernon, USDA APHIS, www.bugwood.org, #1113009; Middle - Gary Bernon, USDA APHIS, www.bugwood.org, #1113015; Top right- 
Susan Ellis, www.bugwood.org, #5443482; Bottom right - David R. Lance, USDA APHIS PPQ, www.bugwood.org, #1460052 
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The brown marmorated stink bug (Halyomorpha halys) is a native pest to Japan, China, Korea, Taiwan, Vietnam, Myanmar, and other countries of East Asia. The first sightings of this pest in the United States were from homeowners in 1996. During 2001, it was offically identified in Allentown, Pennsylvania. Brown marmorated stink bugs were likely first observed in the United States earlier than this date, though it is likely that they were overlooked because they closely resemble other stink bugs. This pest was identified as a new invasive pest only after homeowners began calling in complaints about the nuisance behavior of these stink bugs. The brown marmorated stink bug is both a nuisance pest and an agricultural pest. Many native plants in the environment are suitable hosts. It has been reported on over 250 species of plants, including orchard crops, vegetable crops, legumes, and other agronomic crops. In addition, it is a nuisance pest in that it can enter a house and emit an offensive smell.This pest is in the family of true bugs, Hemiptera, which have a piercing sucking mouthparts (proboscis).  The adults are a large 0.4 to 0.7 inches long with a robust body.  The dark brown color has a marbled appearance, with an alternating dark and light banding along the margins of the abdomen. Other distinguishing characteristics include the two light colored bands on each antenna, the distinct light bands on the legs of nymphs, and the small clusters of white to light bluish colored eggs. The first instars that hatch out will generally stay tightly packed together around the empty egg cases, until they molt in to second stage instars. Scientists believe that the brown marmorated stink bug was accidentally introduced to the United States via cargo from China, Japan, or Korea, although no one is truly sure how this species came into the United States. References: Yang, Z.-Q., Yao, Y.-X., Qiu, L.-F., and Li, Z.-X. 2009. A new species of Trissolcus (Hymenoptera: Scelionidae) parasitizing eggs of Halyomorpha halys (Heteroptera: Pentatomidae) in China with comments on its biology. Annals of the Entomological Society of America, 102(1): 39-47. Yu, G., and Zhang, J. 2007. The brown-marmorated stink bug, Halyomorpha halys (Heteroptera: Pentatomidae) in P.R. China. International Workshop on Biological Control of Invasive Species of Forests. 1: 70-74.



High Risk Pest:  
Brown Marmorated Stink Bug 

Photo credit: Left and middle – MacGardens; Right – Bob Casey 
 

Aggregating behavior 

Presenter
Presentation Notes
Damage on fruit trees from the brown marmorated stink bug can exceed 25% in northern climates.  It is possible that in the warmer climates of the southern states, multiple generations per year may occur and damage could be even worse.  This pest uses a piercing-sucking mouthpart to extract nutrients from fruit, causing necrotic spots and possible secondary infections and scaring as the fruit grows.  Damage inflicted is often referred to as “catfacing.”  Damage caused may render a fruit unmarketable, even if it is still edible.Whether acting as a nuisance in homes, or a pest in agricultural settings, the brown marmorated stink bug has an aggregating behavior. This tendency for populations of the pest to aggregate together will help in calling attention to their presence and will be a useful tool in monitoring its expanding distribution. References: Gyeltshen, J., Bernon, G., and Hodges, A. 2010. Brown marmorated stink bug, Halyomorpha halys Stal (Insecta: Hemiptera: Pentatomidae). University of Florida Institute of Food and Agricultural Sciences. EDIS publication EENY346.  Accessed 1/6/2013	http://edis.ifas.ufl.edu/pdffiles/IN/IN62300.pdf 



High Risk Pest:  
Brown Marmorated Stink Bug 

Map based on information from NAPIS Pest Tracker – accessed 9/11/2014 and 
Leskey, T.  2014.  USDA ARS, http://www.stopbmsb.org/where-is-bmsb/ 
 

Intercepted or detected, but 
not considered established 

No reports 

Established by consensus or 
survey 

Sampled but not found 

Presenter
Presentation Notes
Map showing the current distribution of the BMSB as of September 2014.References:National Agricultural Pest Information System (NAPIS) – Pest Tracker. Halyomorpha halys.  Accessed 9/11/20014	http://pest.ceris.purdue.edu/map.php?code=IQAQQKA#Leskey, T.  2014.  USDA ARS, accessed 9/11/20014	http://www.stopbmsb.org/where-is-bmsb/



High Risk Pest: Bagrada Bug 

Photo credit: Group of bagrada bugs - Delbert Crawford; all other images - Gevork Arakelian, LA County entomologist 
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Presentation Notes
The bagrada bug (Bagrada hilaris) is also known as the painted bug.  It is a major pest of brassica vegetables like cabbage, kale, broccoli, radishes, mustards, etc. It is also known to attack field crops such as corn, potatoes, cotton, sorghum and others. Like other true bugs (Hemipterans), this type of insect has piercing sucking mouthparts (proboscis) that causes feeding damage such as stippling, stunted growth and malformation of shoots, flowers, and buds. This pest is highly proliferous and capable of causing damage quickly given its potential for rapid population growth. The robust 2.0 to 2.7 inch long body of this insect has distinctive coloration pattern, though there are some lookalikes that are closely related. Note the difference in size between the male and female. Also, look for the distinctive reddish-brown to bright red coloration of the first instar in the image on the bottom right. Not shown in the images above are the creamy-white colored, oval-shaped eggs that turn orange as they develop. The eggs may be deposited in the soil near suitable host plants, or directly on the leaves. References: Arakelian, G. Bagrada hilaris factsheet. University of California Riverside, Center for Invasive Species Research. Accessed 1/31/2013	http://cisr.ucr.edu/bagrada_bug.htmlPalumbo. J.C. 2010. The bagrada bug, a new invasive pest of cole crops in Arizona. University of Arizona, Yuma Agricultural Center. Accessed 1/31/2013	http://ag.arizona.edu/crops/vegetables/advisories/docs/Bagrad_bug_2010_Palumbo.pdf



High Risk Pest: Bagrada Bug 

Photo credit: Left– John Palumbo, University of Arizona; Top right - Judi V. Cugat; Bottom right- Joselito Villero 
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The first report of this pest in the United States occurred in Los Angeles County, California, in the summer of 2008. It is a well known pest in the Old World areas of Africa, Italy, Iran, Iraq, Pakistan, and India. Established populations in the United States are now found in both California and Arizona. The bagrada bug is known to damage brassica plants but, as noted, damage extends to many other plants. Highly susceptible to feeding damage are plants in the seedling stage. Bagrada bug populations build up very quickly and the damage on younger plants can be overwhelming. The bagrada bug will attack apical meristems, newly emerged leaves, and the cotyledon leaves. Feeding on the apical meristem of young plants may kill or severely damage the meristematic tissue and cause lateral adventitious bud break, resulting in stunting, spindly form, and development of stunted, multiple-head development on crops such as broccoli. In other crops, like cauliflower and cabbage, if the bagrada bug begins feeding on small plants and kills the apical meristem, the damaged plants will likely not produce a head at all. References: Arakelian, G. Bagrada hilaris factsheet. University of California Riverside, Center for Invasive Species Research.  Accessed 1/31/2013	http://cisr.ucr.edu/bagrada_bug.htmlPalumbo. J.C. 2010. The bagrada bug, a new invasive pest of cole crops in Arizona. University of Arizona, Yuma Agricultural Center. Accessed 1/31/2013	http://ag.arizona.edu/crops/vegetables/advisories/docs/Bagrad_bug_2010_Palumbo.pdf

http://www.whatsthatbug.com/wp-content/uploads/2010/07/bagrada_judy.jpg


High Risk Pest: Bagrada Bug 

Map based on Reed at al. 2013  - updated Fed 2014 
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bug has been found 
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Map showing the distribution of the bagrada bug in the United States, as of September 2014.References: Arakelian, G. Bagrada hilaris factsheet. University of California Riverside, Center for Invasive Species Research. Accessed 1/31/2013	http://cisr.ucr.edu/bagrada_bug.htmlPalumbo, J.C. 2009.  The Bagrada bug, a new invasive pest of cole crops in Arizona.  Accessed 1/31/2013	http://ag.arizona.edu/crops/vegetables/advisories/docs/Bagrad_bug_2010_Palumbo.pdfReed, D.A., Palumbo, J.C., Perring, T.M., May, C., 2013. Bagrada hilaris (Burmeister), a new stink bug attacking cole crops in the southwestern United States. Journal of Integrated Pest Management, 4(3) 2003, DOI:http://dx.doi.org/ 10.1603/ IPM13007



High Risk Pest:  
Thousand Cankers Disease 

Photo credit: Left - Ned Tisserat, Colorado State University, www.bugwood.org, #5406098; Bottom middle - Ned Tisserat, Colorado State University, www.bugwood.org, #5406100; Top right - Steven Valley, Oregon 
Department of Agriculture, www.bugwood.org, #5445394; Bottom left -  Whitney Cranshaw, Colorado State University, www.bugwood.org, #5445294 
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Thousand cankers disease is a fungal plant pathogen that is carried by a specific species of ambrosia beetle called the walnut twig beetle.The walnut twig beetle (Pityophthorus juglandis) is, in fact, a native species to the desert southwest that has moved from its original host (Arizona walnut – Juglans major) to other species of walnut (Juglans spp.).  This beetle carries its fungal spores (Geosmithia morbida) to be cultivated for its food source in a new tree.  Species of walnut that are not J. major cannot tolerate the fungus that grows within it.  As a result, the tree succumbs rapidly to this aggressive fungal plant pathogen. The name of the pathogen is derived from observers finding “thousands” of canker-like infection points caused by the repeated invasions of the fungus-carrying, boring insect. The fungus kills the tree within two to three years from when visual symptoms are observed as it causes a progressive, degenerative disease in walnut species. Walnut trees are important to the timber industry, the production of walnuts, and native ecosystems in the United States. They are also used as landscape plants in many cities. States such as Kansas that depend on walnut as their most important timber crop have implemented quarantine programs in an effort to prevent damaging that part of the local economy. Symptoms in live trees first appear as yellowing and foliar thinning in the upper canopy of the tree, as well as dying branches. If dead leaves are seen in the upper canopy, it may be a symptom of advanced fugal development in the branches of the tree. References: Kansas Department of Agriculture. Thousand cankers disease of Walnut quarantine factsheet. Accessed 12/9/2012	http://www.ksda.gov/includes/document_center/plant_protection/Plant_Disease_Fact_Sheets/TCDQuarantineFactSheet.pdf

http://www.bugwood.org/


High Risk Pest:  
Thousand Cankers Disease 

Photo credit: Left - Ned Tisserat and Whitney Cranshaw, Colorado State; Top right- Whitney Cranshaw, Colorado State University, www.bugwood.org, #5382183; Bottom right - Steve Seybold 
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Note the characteristics of the canker in the image on the left. The investigator used a pocket knife to gently scrape away the outer bark in order to search for entrance/exit holes of the walnut twig borer. References: Kansas Department of Agriculture. Thousand cankers disease of Walnut quarantine factsheet. Accessed 12/9/2012	http://www.ksda.gov/includes/document_center/plant_protection/Plant_Disease_Fact_Sheets/TCDQuarantineFactSheet.pdf



High Risk Pest:  
Thousand Cankers Disease 

Photo credit: Left – L.L. Strand; Middle - by Ned Tisserat & Whitney Cranshaw, Colorado State; Right - Steve Seybold and Andrew Graves 
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As mentioned, the yellowing and dieback in the upper canopy can be observed as an early symptom of infected trees. Vascular streaking may also be observed after one has removed the bark layer of a suspect infected tree with a sharp knife. References: Kansas Department of Agriculture. Thousand cankers disease of Walnut quarantine factsheet. Accessed 12/9/2012	http://www.ksda.gov/includes/document_center/plant_protection/Plant_Disease_Fact_Sheets/TCDQuarantineFactSheet.pdf



High Risk Pest:  
Thousand Cankers Disease 

Map based on information from NAPIS Pest Tracker – accessed 9/11/2014 and Seybold, S., D. Haugen, and A. Graves.  2010  
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Presentation Notes
Map showing the current distribution of Thousand Cankers disease in the U.S. as of September 2014.References: National Agricultural Pest Information System (NAPIS) – Pest Tracker. Thousand Cankers Disease.  Accessed 9/11/2014.	http://pest.ceris.purdue.edu/map.php?code=FDAAGFL#Seybold, S., D. Haugen, and A. Graves.  2010 (revised February 2013).  Pest alert: Thousand cankers disease. United States Department of Agriculture, Forest Service, Northeastern Area State and Private Forestry. 	accessed 3/25/2013 – 	http://na.fs.fed.us/pubs/palerts/cankers_disease/thousand_cankers_disease_screen_res.pdf



High Risk Pest Detection Scenarios: 
• A known pathogen with limited distribution 

spreads to new areas 
• A new pathogen or insect not under  suspicion 

is identified 
• One of the known exotics is discovered 

 

Detection Diagnosis Response 

Presenter
Presentation Notes
Known pests or pathogens that are limited in distribution may spread to new areas. Human activity such as accidental introductions or transporting infested materials can allow the pest or pathogen to spread to new areas. Extreme weather events such as hurricanes also have the potential to carry pests and pathogens to new areas. Many pests and pathogens are already known to be high risk, and it is expected that they will eventually be introduced somehow to new areas. The potential new areas to which they may spread are identified in advance, and there are ongoing monitoring efforts in those potential areas so as to make a detection as early as possible.After making a detection in the field, greenhouse, garden, or natural area, it is the detector’s responsibility to ensure that the sample is submitted quickly and the line of communication is initiated as soon as possible. Clinical diagnosis is then done by whichever land grant university laboratory receives the sample and forwards part of the sample to the APHIS diagnostics lab in Beltsville, Maryland. If the sample is identified as a high risk pest such as a select agent, then a response system is quickly activated.  References:Lichtenberg, E. and Olson, L.J. 2010. Risk factors for invasive pest introductions in commodity imports: Theory and empirical evidence. Agricultural and Applied Economics Association’s 2010 Joint Annual Meeting.  12/8/2012	http://ageconsearch.umn.edu/bitstream/61706/2/Risk%20Factors%20for%20Invasive%20Pest%20Introductions%20AAEA%202010.pdfMannion, C. 2003. High risk insect pests: Monitoring and diagnosis. Proceedings of the Florida State Horticultural Society. 116:78-79.  Accessed 12/8/2012	http://fshs.org/proceedings-o/2003-vol-116/078-79.pdfEnvironmental Protection Agency.  Pathways for invasive species introduction. Accessed 12/8/2012	http://water.epa.gov/type/oceb/habitat/pathways.cfm
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Presentation Notes
Click 1 – Detection: First detector encounters unusual symptoms/activity and has the sample submitted to a networked clinic at land-grant institution.Click 2 – Diagnosis: The clinic diagnoses the problem using standardized methods, and part of the sample is immediately forwarded to the APHIS lab in Beltsville, Maryland if it is a suspect agent. If the sample is positive for one of select agents, a response system is then activated. Click 3 – Response: The respective State Plant Health Director (SPHD) and State Plant Regulatory Official (SPRO) are notified of a suspect sample, and the sample is verified by a national expert at the Beltsville, Maryland laboratory.Click 4 - The clinic is then notified of the results of the expert diagnosis.  They then let the First Detector know.   If the sample was positive for a select agent, the NPDN Program Leader, the National Plant Board Director, and APHIS members are notified.An official “SPRO letter” is then drafted and delivered to all parties and made public knowledge.  Producers and growers are notified before the SPRO letter is released to public.



Monitoring for High Risk Pests 
 

• General Awareness: 
— No high risk pests have been reported 
— General, normal awareness 
 

• Heightened Awareness: 
— High risk pest reported 
— Determine distribution and spread 
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Presentation Notes
A constant, general awareness of the potential occurrence of high risk pests will facilitate the early detection of exotic pests.  Once a high risk pest has been reported, first detectors should enter ‘heightened awareness’ mode.  Determining the distribution of a potential exotic pest will allow state and federal agencies to more efficiently handle emergency pest problems.



What can you do? 
 

• Be familiar with what pests you would 
normally find in your crop, natural area, or 
yard 

• Know seasonal pest patterns 
• Know typical weather patterns 
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Presentation Notes
Knowing and familiarizing yourself with the pests of your region will help you know if you see an unfamiliar pest that may potentially be an exotic, or high risk pest. This is especially important for the pests of important crops in your area. You will also be able to find information on the seasonal patterns of the commonly occurring pests in your region. This, along with monitoring weather patterns, will help you in becoming familiar with the timing of the arrival or emergence of pests in your region, and may help call attention to a pest that you see out of season or are unfamiliar with at a certain time of the year. 



Be aware of other resources that are 
available to you 

• Protect U.S. 
— www.protectingusnow.org 

• IPM Regional Centers 
— www.ipmcenters.org 

• eXtension 
— www.extension.org 

• Pest Tracker 
— http://pest.ceris.purdue.edu/ 

• EDEN 
— http://eden.lsu.edu 
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Presentation Notes
As a First Detector, it is very important to utilize different available resources for information. Protect U.S., IPM regional centers, eXtension, Pest Tracker, EDEN (Emergency Disaster Extension Network), and Center for Invasive Species and Ecosystem Health are excellent resources for information and training.   



Be aware of other resources that are 
available to you 

• National Invasive Species Information Center 
— www.invasivespeciesinfo.gov/ 

• Center for Invasive Species Research 
— http://cisr.ucr.edu/ 

• North American Plant Protection Organization’s Phytosanitary 
Alert System 
— http://www.nappo.org/ 
— http://www.pestalert.org/  

• Center for Invasive Species and Ecosystem Health 
— www.bugwood.org 

Presenter
Presentation Notes
As a First Detector, it is very important to utilize different available resources for information. National Invasive Species Information Center, Center for Invasive Species Research, North American Plant Protection Organization’s Phytosanitary Alert System, and Center for Invasive Species and Ecosystem Health are also excellent resources for information and training.   



Questions? 
• Contact: 

— Gail Ruhl, Plant & Pest Diagnostic Lab, Purdue University, 
ruhlg@purdue.edu 
• http://www.ppdl.purdue.edu/PPDL/physical.html#plant_disease 

• To find your local NPDN lab or for more information on 
the NPDN or your regional NPDN 
— www.npdn.org 

• NPDN First Detector Training Website 
— www.firstdetector.org 
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Gail RuhlSenior Plant Disease DiagnosticianDept. of Botany and Plant PathologyPurdue University915 W. State StreetWest Lafayette, IN  47907-2054E-mail:  ruhlg@purdue.eduPhone:  765-494-4641FAX:  765-494-3958Web: http://www.ppdl.purdue.edu
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