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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 the NPDN with information about its structure, functions, and role in crop biosecurity. 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 the National Plant Diagnostic 
Network?

• Created in 2002 by USDA-CSREES (and currently funded 
by USDA-NIFA) in response to the need to protect 
agricultural and natural plant systems from invasive pests 
and pathogens through early detection and diagnosis.

• The NPDN provides:
– A presence in every state for the diagnosis of invasive pests 

and diseases
– On-line training as well as workshops and webinars on invasive 

topics of concern
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Presentation Notes
The NPDN was established in 2002 by legislative mandate that was motivated by an increased awareness and need for national security and agricultural security in the United States.  The USDA Cooperative State Research Education and Extension Service (USDA-CSREES) founded the NPDN to improve the national agriculture system’s diagnostic capabilities. It is financially supported by the USDA National Institute of Food and Agriculture (USDA-NIFA).The NPDN was created to facilitate the early detection of invasive pests and pathogens through outreach and education, support of state labs for diagnoses, reporting the results to the appropriate agencies, and working with those agencies in their rapid response efforts to eradicate or manage these invasives.The NPDN consists of the diagnostics laboratories at all Land Grant Universities (LGU’s), professors and industry experts, and agents from federal, state, and extension departments of agriculture throughout the United States and United States territories.  The NPDN is used as a part of the national plant biosecurity infrastructure to coordinate the network of plant and plant-related pest and disease diagnostics laboratories and experts from LGU’s throughout the United States.The NPDN is called upon to support efforts of USDA-APHIS to prepare for surges in sample diagnostics in the event of outbreaks and is focused on rapid detection, accurate identification, prompt and secure communication, and early response to limit the impact of those new pests or pathogens. The NPDN also provides necessary training, workshops, and educational material for those in industry and other plant professions that are in a position to help detect new invasive species. Some of the training material includes online e-learning training modules in Crop Biosecurity (which includes an introduction to the NPDN, how to monitor for high risk pests, diagnosing plant problems, submitting diagnostic samples, photography for diagnosis, and disease and pest scenarios) as well as special topics on high risk pests and diseases (such as chilli thrips, Ralstonia solanacearum race 3 biovar 2, and emerald ash borer).  These modules can also be taken for continuing education units (CEU) from various organizations (such as Certified Crop Advisors).  Hands-on training workshops, as well as webinar and videoconferencing workshops, also occur throughout the year.There are many collaborators involved with the NPDN including: APGA – American Public Gardens AssociationAPSnet – American Phytopathology SocietyCAPS – Cooperative Agriculture Pest Survey ProgramEDEN – Extension Disaster Education NetworkDHS – Department of Homeland SecurityIPM – Integrated Pest ManagementIPM PIPE – Pest Information Platform for Extension and EducationNAPIS – National Agriculture Pest Information SystemNPB – National Plant BoardProtect United States – Community Invasive Species NetworkSPN – Sentinel Plant Network USDA – ARS Cereal Disease LaboratoryUSDA, NIFA – National Institute of Food and AgricultureUSDA, APHIS, PPQ – Animal and Plant Health Inspection Service, Plant Protection and Quarantine References: National Plant Diagnostic Network. Five-Year Review. Report of the Review Panel. June12, 2007. http://www.npdn.org/webfm_send/3 Accessed: August 25, 2012. National Plant Diagnostic Network. CSREES NPDN Review. A Record of Accomplishment. January 2007. http://www.npdn.org/webfm_send/2Accessed: August 26, 2012Impacts of the National Plant Diagnostic Network. http://www.npdn.org/webfm_send/1707Accessed: August 26, 2012



Regions of the NPDN
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The NPDN is seperated into five regions which cover specific areas of the country (as well as having separate websites).  Each regional network operates with the same mission of coordination, accurate diagnosis, rapid communication, and early response. The five regional networks of the NPDN are: Western Plant Diagnostic Network (http://www.wpdn.org) which consists of Alaska, Washington, Oregon, Idaho, California, Nevada, Utah, Arizona, New Mexico, Hawaii, Guam, and American Samoa.  The regional center is at the University of California, Davis with the California Department of Food and Agriculture.Great Plains Diagnostic Network (http://www.gpdn.org) which consists of Montana, Wyoming, Colorado, North & South Dakota, Nebraska, Kansas, Oklahoma, and North Texas. The regional center is at Kansas State University.North Central Plant Diagnostic Network (http://www.ncpdn.org) which consists of Michigan, Iowa, Ohio, Illinois, Minnesota, Wisconsin, Missouri, and Indiana. The regional center is at Michigan State University.North East Plant Diagnostic Network (http://www.nepdn.org) which consists of Maine, Vermont, New Hampshire, Massachusetts, New York, Connecticut, Rhode Island, New Jersey, Pennsylvania, Maryland, Delaware, and West Virginia.  The regional center is at Cornell University.Southern Plant Diagnostic Network (http://www.sepdn.org) which consists of South Texas, Louisiana, Arkansas, Mississippi, Alabama, Tennessee, Kentucky, Virginia, North and South Carolina, Georgia, Florida, Puerto Rico, and the United States Virgin Islands.  The regional center is based at the University of Florida in Gainesville.References:National Plant Diagnostic Network Homepage. http://www.npdn.orgAccessed: August 25, 2012



NPDN Responsibilities
• Outbreak detection and identification
• Secure communications system
• Information storage and management
• Data analysis
• Reporting and alerts
• Training
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The responsibilities of the NPDN include:  Providing secure communications during outbreaksThis involves keeping information confidential and communicating all pertinent information to the appropriate peopleCreating information storage and managementInformation is stored in a repository through the Center of Environmental and Regulatory Information Systems (CERIS) at Purdue UniversityAnalysis of data collected at a national repositoryThe data collected in the repository must be analyzed for improving the NPDN’s impact, efficacy, and efficiencyProviding first detectors and others with up to date alerts and reportingNPDN Newsletters are published on a monthly basis.  Sign up to receive the newsletters at http://www.npdn.org/newsletterProviding training to first detectors and diagnosticiansThese responsibilities in combination support the overall mission of the NPDN by minimizing impact. References: National Plant Diagnostic Network. Five-Year Review. Report of the Review Panel. June12, 2007. http://www.npdn.org/webfm_send/3 Accessed: August 25, 2012. National Plant Diagnostic Network. CSREES NPDN Review. A Record of Accomplishment. January 2007. http://www.npdn.org/webfm_send/2Accessed: August 26, 2012Impacts of the National Plant Diagnostic Network. http://www.npdn.org/webfm_send/1707Accessed: August 26, 2012



Plant Resource Security Concerns 

• Crop and rangeland vulnerability

• Natural areas and forested vulnerability

• Arthropod and nematode pests

• Virulent plant diseases
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Biosecurity, in general, refers to the methods used to prevent, detect, and respond to endemic and exotic pests and diseases that could affect people, agriculture, livestock, and even natural areas. The NPDN addresses the area of biosecurity concerned with protecting plant resources against arthropod and nematode pests and virulent plant diseases.  This is referred to as plant biosecurity. Plant resources are considered those that contribute to the production, conservation, preservation, and sustainability of food and health products, natural and environmental habitats, building materials, textiles, biofuels, and all other products that contain plant derivatives. Agricultural plant resources that contribute to the food system must be protected in order to maintain economic stability, as well as the quality of life and health of a nation’s citizens. References: Cupp, O. Shawn, David E. Walker II, and John Hillison. 2004. “Agroterrorism in the United States: Key Security Challenge for the 21st Century”, Biosecurity and Bioterrorism: Biodefense Strategy, Practice, and Science. June, 2(2): 97-105. http://online.liebertpub.com/doi/pdfplus/10.1089/153871304323146397Accessed 29 August, 2012. 



Agricultural Biosecurity 

Photo credit: Bottom left – Andrea Boocher, FEMA; Top right - Microsoft PowerPoint; Bottom left – Peggy Freb USDA ARS
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After the events of 9/11/2001, the United States realized that there existed many vulnerable and potential targets for terrorists to strike within the country’s borders. To improve unity and effectiveness of securing the United States, 22 government agencies were integrated into the newly created Department of Homeland Security. Since many potential terrorist targets include animal and plant production systems in the United States, agriculture was determined to be at risk of Agro-terrorism.Agro-terrorism broadly addresses any act carried out with the intent of harming agriculture and food production in the United States. Disrupting America’s food production could cripple the economy, cause food shortages, and result in widespread panic.References: Cupp, O. Shawn, David E. Walker II, and John Hillison. 2004. “Agroterrorism in the United States: Key Security Challenge for the 21st Century”, Biosecurity and Bioterrorism: Biodefense Strategy, Practice, and Science. June, 2(2): 97-105. http://online.liebertpub.com/doi/pdfplus/10.1089/153871304323146397Accessed on 29 August, 2012. 



Agricultural Bioterrorism 
Act of 2002

• The Agricultural Bioterrorism Protection Act of 2002: 
― Regulates the possession, use and transfer of biological 

agents and toxins
― Lists select agent pathogens for animals and plants

• 7 CFR Part 331
― Agricultural research, laboratories, plant diseases and pests, 

reporting and record keeping requirements
• 9 CFR Part 121

― Agricultural research, animal diseases, laboratories, medical 
research, reporting and record keeping requirements
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The Agricultural Bioterrorism Protection Act of 2002 is a subpart of the Public Health Security and Bioterrorism Preparedness Response Act of 2002. The law requires the United States to grant funding for preparedness, prevention, and response programs that concern agricultural bioterrorism. Also included are specific regulations regarding possession, use, and transfer for select agents or toxins deemed a threat to public, animal, or plant health and/or products. Entities such as private, state, and federal research laboratories, universities, and vaccine companies, that possess, use, or transfer agents must register these agents with the appropriate federal department. The USDA has generated a list of high consequence livestock and plant pathogens and toxins. This list was generated based on the following criteria: The effect of an agent or toxin on animal or plant health or products. The virulence of an agent or degree of toxicity of the toxin and the methods by which the agents or toxins are transferred to animals or plants.The availability and effectiveness of medicines and vaccines to treat and prevent any illness caused by an agent or toxin. �The USDA list of agents or toxins fall into 3 categories: livestock pathogens and toxins, plant pathogens and toxins, and overlap pathogens and agents. Overlap pathogens and agents not only pose a risk to animal health but also pose a public health risk.  References: USDA Agricultural Select Agent Program. http://www.aphis.usda.gov/programs/ag_selectagent/ Accessed: 30 August, 2012. 



Britain: extensive 
anticrop research 

1940’s-60’s

United States developed 
agricultural bioweapons until 

1969

USSR: production capability for 
plant and animal pathogens

1915-1917
Germans allegedly 
attempted to use a 

wheat fungus during 
WWI1962-1997

United States allegedly 
attempted to 

introduce tobacco 
blue mold and 

sugarcane rust to Cuba

A brief history of agroterrorism
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Many countries have invested time and money in research programs that would target another country’s food supply. The United States developed agriculture bioweapons until 1969. Great Britain conducted extensive anti-crop research from the 1940’s through the 1960’s. There are other examples of agro-terrorism programs: 1915-1917: Argentina, Mesopotamia, Norway, Romania, USA. Germans allegedly attempted to use a wheat fungus during WWI. 1943: Isle of Wight, UK. Germans allegedly dropped packages filled with Colorado potato beetles. 1962-1997: Cuba (21 accusations; one formal complaint). Cuba accused the United States of agricultural terrorism using Tobacco blue mold, Sugarcane rust. The fact that the superpowers invested heavily in offensive agricultural biological warfare is a stark testimonial to the rationale for concern.References: Dudley, J.P. and M.H. Woodford.  2002. “Bioweapons, bioterrorism and biodiversity: potential impacts of biological weapons attacks on agricultural and biological diversity”. Revue scientifique et technique (International Office of Epizootics), 21(1), pp.125-137.http://ajd.ir/uploads/12_1154.pdfAccessed 29 January, 2013.Garrett, Benjamin C., 1996.  "The Colorado Potato Beetle goes to war," The Monitor: Nonproliferation, Demilitarization, and Arms Control, September, 2-3.http://www.sussex.ac.uk/Units/spru/hsp/documents/CWCB33-Garrett.pdfAccessed 29 January, 2013.Stockholm International Peace Research Institute, 1971.  The Problem of Chemical and Biological Warfare, Vol. I, New York Humanities Press.Zilinskas, Raymond, 1999.  "Cuban allegations of biological warfare by the United States: assessing the evidence," Critical Reviews in Microbiology, 25(3), pp. 173-227.http://informahealthcare.com/doi/pdf/10.1080/10408419991299202Accessed 29 January, 2013.



Pest Introduction Avenues

Photo credit: PowerPoint clipart.
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Historically and currently, international trade is by far the most significant mode of pest introduction in the world. The massive volume of international trade, specifically the trading of plant based commodities, has increased the risk of both intentional and accidental pest and disease introductions. Shipping containers can be packed with just about anything imaginable, and since becoming the most common means of carrying goods they have been identified as one of the most likely places for pests and pathogens to catch a ride. The containers are often suitable micro environments with elevated humidity, moderate temperature, and packed full of suitable hosts and/or food reserves, all which aid the pest or pathogen in surviving transit. Many countries have passed legislation regarding phytosanitation of imports. Phytosanitation measures are actions that are taken in order to ensure that infected and/or infested plant material is removed and destroyed to prevent re-infection or reinfestation of clean and healthy plants. These actions are most effective when done locally, so as to prevent the spread of pests and diseases. In addition, exotic pests and diseases can be brought in by passengers who unknowingly or without regard bring in vegetables, fruits, seeds, and other plant products they have acquired during their travels abroad.  References: Brasier, C.M. 2008. “The biosecurity threat to the UK and global environment from international trade in plants”. Plant Pathology. 57:5, pp. 792-808. http://onlinelibrary.wiley.com/doi/10.1111/j.1365-3059.2008.01886.x/pdfAccessed 29 January, 2013.Container Owner Association.  1997.  Minimizing Pest Movement by Sea Containers in International Trade. http://www.containerownersassociation.org/resources/IPPC+Message+to+the+Container+Shipping+Industry.pdfAccessed 29 January, 2013.Shenge, K.C., P.M. Diedhiou, M.J. Boehm, S.D. Ellis, A. Stone, S.A. Miller, and L.A. Canas. 2009. “Sanitation and Phytosanitation (SPS): The importance of SPS in global movement of plant materials”. Ohio State University Extention factsheet PP401.10. http://ohioline.osu.edu/hyg-fact/3000/pdf/PP401_10.pdfAccessed 29 January, 2013.



Need  for Plant Biosecurity

Photo credit: Top left - Scott Bauer, USDA ARS; Middle right - David Cappaert, Michigan State University, www.bugwood.org, #9000019; Bottom left – Stephen Ausmus, USDA ARS 

To maintain profitability of crop 
production

To protect our crop supply and our 
natural ecosystems against invasive 
pests and diseases

To maintain security of food production
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Making early detections may help to avoid the establishment of exotic species, therefore helping to maintain profitability of crop production. For example: NPDN makes certain pests and pathogens priorities for preparedness activities, such as Asian Soybean Rust.  Prior to arrival of the fungus that causes Asian soybean rust, first detection training and preparedness activities were carried out and helped directly in making rapid diagnosis, alleviating the overflow of sample submissions, and streamlining the communications process. Many agricultural commodities are valued in the tens of billions of dollars.  Therefore, maintaining security of food production also protects an important part of the United States’ economy. For example:In 2012, corn production was 10.7 billion bushels at $6.95 per bushel, totaling $74.5 billion. Soybean production was 2 billion bushels at $14.20 per bushel, totaling $28.4 billion.Farm operators hired over 1.7 million workers during 2012. Protecting natural ecosystems against invasive exotic pests and diseases allows the United States to enjoy eco-tourism, wildlife conservation, hunting and fishing, and other outdoor activities that revolve around natural areas. References:National Agricultural Statistics Service, Agricultural Statistics Board, USDA. 2012. Farm Labor.  http://www.nass.usda.gov/Statistics_by_State/Florida/Publications/Economics/labor/2012/lab1112.pdfAccessed 20 November, 2012. National Agricultural Statistics Service, Agricultural Statistics Board, USDA. 2012. Agricultural Prices. http://www.nass.usda.gov/Publications/Todays_Reports/reports/agpr1112.pdfAccessed 1 December, 2012. National Agricultural Statistics Service, Agricultural Statistics Board, USDA. 2012. Crop Production. http://www.nass.usda.gov/Publications/Todays_Reports/reports/crop1012.pdfAccessed 20 October, 2012. National Plant Diagnostic Network.  Case Study: Asian Soybean Rust.http://www.npdn.org/webfm_send/1710Accessed on 29 August, 2012



NPDN Mission 
& The First Detectors

The NPDN mission is to enhance national agricultural 
security and to limit the impact of endemic, emerging, 
and exotic pathogens and pests on plants in the United 
States 

• Early detection
• Accurate diagnosis
• Rapid communications
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The mission of the NPDN is to enhance national agricultural security by focusing on accurate and rapid diagnostics and communication for the protection of agricultural and forestry plant species. Early detection, accurate diagnosis, and rapid communications are fundamental in limiting the impact of plant pathogens and pests on agricultural, landscape, and natural ecosystems. This mission is accomplished primarily through coordination and communication between diagnostic laboratories at land grant universities across the nation, state departments of agriculture, county and state extension agents, Plant Protection and Quarantine (USDA-APHIS-PPQ), and Animal and Plant Health Inspection Service (USDA-APHIS).Critical to the success of this mission is the training of diagnosticians and first responders to be prepared for outbreaks, which has proven to be effective in several high profile cases which will be discussed. The NPDN has created training programs, online e-learning modules, and workshops that go in depth on these and other special topics to educate people working in the agricultural system about high risk pests and pathogens that exist and to prepare individuals to recognize these pest or pathogen invasions when they occur. Significant success in accomplishing this mission has also been through individuals with training from the First Detector program.  First Detectors have made many critical interceptions and because of their training to handle these situations appropriately have helped avert devastating consequences. References: Impacts of the National Plant Diagnostic Network. http://www.npdn.org/webfm_send/1707Accessed 26 August, 2012.National Plant Diagnostic Network. CSREES NPDN Review. A Record of Accomplishment. January 2007. http://www.npdn.org/webfm_send/2Accessed 26 August, 2012.National Plant Diagnostic Network. Five-Year Review. Report of the Review Panel. June12, 2007. http://www.npdn.org/webfm_send/3Accessed 25 August, 2012. National Plant Diagnostic Network Homepage. http://www.npdn.orgAccessed 25 August, 2012.
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Click the mouse to advance the animation.The importance of early detection is clearly demonstrated by this animation. If detection of a pathogen occurs at an early time point, then we would expect the amount of disease and the impact to be low. If detection does not occur for several more weeks, we would expect the amount of disease to be high, resulting in a higher impact. Therefore, early detection significantly affects the impact of an invasive pest or disease. 



Who is a First Detector? 

Photo credit: Stephanie Stocks
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First Detectors are a critical line of defense against exotic species because they are the individuals who work directly with and around plants. They are often responsible for making the initial detections of exotic species in agricultural and natural ecosystems because of their close relationship with the plant industry. Establishing a greater collaborative effort between as many people as possible involved in protecting America’s agriculture will mitigate budget cuts in the federal and state departments of agriculture and natural resources, increase the chances of early detection, and lessen the impacts of pest outbreaks.Essentially, anyone who works with plants on a daily basis and is interested in protecting agriculture and natural ecosystems in the United States from exotic and invasive species is a qualified candidate for becoming a First Detector.  Individuals interested in becoming First Detectors may be master gardeners, workers or volunteers at botanical gardens, crop consultants, agricultural professionals, farmers, nurserymen, forestry agents, and park personnel. References:First Detector Networkwww.firstdetector.orgAccessed 25 August, 2012. National Plant Diagnostic Network. Five-Year Review. Report of the Review Panel. June12, 2007. http://www.npdn.org/webfm_send/3Accessed 25 August, 2012. 



How to become a First Detector
• Go to www.firstdetector.org to find out about First Detector 

online training, workshops, seminars, etc.

Presenter
Presentation Notes
The First Detector website (www.firstdetector.org) offers online e-learning training, local workshops, and webinars for training First Detectors.  To take advantage of these opportunities, you will need to create an account so that you can register for workshops and take the online training.The e-learning modules can be taken for continuing education units (CEUs) for various organizations.  In addition, there are scripted presentations (such as this one) that are available for First Detector Trainers to download and use in their workshops. 



Historical examples of invasive species 
and their impacts

• Late Blight of 
Potato in 
Ireland - “The 
Irish Potato 
Famine”
― Phytophthora 

infestans

Photo credit: Top – Late blight of potato and tomato - Schumann, G.L. and C. J. D’Arcy; Bottom – Late blight - Scott Bauer, USDA ARS
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There are many historical examples of the impacts that introduced pathogens have had in both crop production and in natural ecosystems. For example, Phytophthora infestans is the causative agent of late blight of potato.  The origin of this pathogen has been traced to a valley in the highlands of central Mexico, and the first recorded instances of the disease in the United States were in Philadelphia and New York in early 1843.  By 1845, it had destroyed potato crops from Illinois to Nova Scotia, and from Virginia to Ontario.It then crossed the Atlantic with a shipment of potatoes ordered by Belgian farmers who were hoping that fresh stock would improve their yields.  After its introduction in Ireland, it resulted in the “Great Potato Famine,” which led to hundreds of thousands of deaths from starvation and a mass emigration of 1.5 million people from Ireland.   Late blight of potato is identified by black/brown lesions on leaves and stems that may be small at first and appear water-soaked or have chlorotic borders, but soon expand and become necrotic.In humid conditions, this oomycete produces sporangia and sporangiophores on the surface of infected tissue. This sporulation results in a visible white growth at the edge of lesions on lower surfaces of leaves. As many lesions accumulate, the entire plant can be destroyed in only a few days after the first lesions are observed.The actual commercial product, the potato tubers, become infected in the field when sporangia are washed from the foliage into the soil. Cracks, eyes, and lenticels on the tubers are susceptible to becoming infected. Infection sites of the tubers will turn copper brown, reddish or purplish in color. Sporulation may occur on the surface of infected tubers in storage or on cull piles. Infected tubers are often invaded by soft rot bacteria which rapidly convert adjoining healthy potatoes into a smelly, rotten mass that is no longer a commercial product.Tomato is another economically important host of this pathogen and also exhibits late blight symptons. References:Reader, John, 2008. “The Fungus That Conquered Europe”, New York Times, March 17.http://www.nytimes.com/2008/03/17/opinion/17reader.html?_r=0Accessed 29 January, 2013.Schumann, G.L. and C. J. D’Arcy. 2000. ”Late blight of potato and tomato”. The Plant Health Instructor. DOI: 10.1094/PHI-I-2000-0724-01 Updated 2005.http://www.apsnet.org/edcenter/intropp/lessons/fungi/oomycetes/Pages/LateBlight.aspxAccessed 29 January, 2013.



Historical examples of invasive species 
and their impacts

Photo credit: Left - Vern Wilkins, Self employed, www.bugwood.org, #5480921; Middle - Joseph O'Brien, USDA Forest Service, www.bugwood.org, #5050042, Right - Joseph O'Brien, USDA Forest Service, 
www.bugwood.org, #5050040

• Chestnut Blight
― Cryphonectria parasitica

(Endothia parasitica)
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The American chestnut (Castanea dentata) is native to eastern North America, and at one time it was one of the most important and common forest trees in the United States. It is a fast growing, prolific bearer of nuts that develop through late summer, with the burrs opening and falling to the ground near the first fall frost. Chestnuts had an important place in the diets of humans and was an important part of local economies prior to the 1920s. This species was also a significant tree for wildlife, providing much of the fall mast for species such as white-tailed deer, wild turkey, the passenger pigeon, and black bears.The wood of this tree is straight-grained, strong, and easy to saw and split, and it lacks the radial end grain found on most other hardwoods.  Because the wood is highly resistant to decay, it was used for a variety of purposes, including furniture, split-rail fences, home construction, flooring, piers, plywood, paper pulp, and telephone poles. Chestnut blight was introduced into the United States via a shipment of trees from Asia that were intended to be used to produce larger chestnuts by cross-breeding. The Asian chestnuts were infected with C. parasitica to which the American chestnut was highly susceptible. The fungal plant pathogen can be spread by wind, rain, birds, and other animals. Natural openings, cracks, and lenticels in the bark are susceptible to infection. Fungal hyphae spread through the phloem and xylem tissues and produce fungal cankers that girdle and eventually kill the tissues. The blight will appear as a canker or dead patch on the stem or trunk. New infections in the wood  layers will swell and crack the outer bark.  The development of yellow-orange to reddish-brown substance leaking out of infected bark is a tell tale sign of the pathogen. The disease can kill young trees in less than a year, while older trees may succumb only after several years of being infected. The root system of the chestnut does not become infected, apparently because of antagonistic interactions by other naturally occurring soil bacterium. Roots may then re-sprout and survive even after extensive infection, and death of the above ground portion of the tree. Consequently, Castanea dentata is still not extinct but is no longer ecologically significant. The American chestnut tree can still be found as an understory component in some forests of the United States.   References:Griffin, G.J. 2007. Impact of American chestnut blight on forest communities. http://ipm.ppws.vt.edu/griffin/Impact%20of%20American%20Chestnut%20Blight%20on%20Forest%20Communities.pdfAccessed 6 January, 2013. Forest Pathology.http://www.forestpathology.org/dis_chestnut.htmlAccessed 29 January 2013.Thompson, Helen. 2012. “The Chestnut Resurrection”, Nature. Vol 490 (4 October), pp. 22-23. http://www.nature.com/polopoly_fs/1.11504!/menu/main/topColumns/topLeftColumn/pdf/490022a.pdfAccessed 29 January 2013.



Historical examples, Dutch elm disease

Photo credit: Right - John Hartman, University of Kentucky, www.bugwood.org, #5424394; Bottom left - Fabio Stergulc, Università di Udine, www.bugwood.org, #5383056

• Dutch elm disease (DED)
― Pathogen = Ophiostoma

ulmi
― Vectors are elm bark 

beetles
• Scolytus multistriatus
• Hylurgopinus rufipes
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The American elm (Ulmus americana) was the ideal street tree because of its graceful characteristics, long lifespan, rapid growth, tolerance of poor, compacted soils and air pollution, and ability to tolerate a wide range of climate conditions.  As a result, it was one of the most widely-planted shade trees in the United States.Dutch elm disease (DED), as the name implies, was first described in the Netherlands in 1919. DED was first found in the United States in Ohio and New York in the 1930s. All elm species native to the United States (American, slippery, red and winged elms) as well as European species are highly susceptible. Resistance and tolerance is found in some Asian elms, such as Ulmus parvifolia and U. pumila.Dutch elm disease is caused by a vascular wilt fungus, Ophiostoma ulmi.  This fungus is vectored via two species of elm bark beetles: the smaller European elm bark beetle (Scolytus multistriatus) and the native elm bark beetle (Hylurgopinus rufipes). Root grafts between adjacent trees can also spread the disease.Elms are the only plants known to be susceptible to Ophiostoma fungal species. Water-conducting vessels become plugged and are unable to continue water uptake. An infected tree invariably begins to wilt, showing symptoms of “flagging” in the upper branches, then the leaves show chlorosis and eventually become dry, brittle, and brown in color. Trees may die within weeks of infection, or succumb over a period of over a year. Peeling the bark from wilted branches reveals light to dark brown streaks or blue to gray discoloration of the wood beneath the bark. In a cross section, this vascular discoloration appears as a brown ring in the outer sapwood of the wilting and dying branches.  References:D’Arcy,C.J. 2000. Dutch elm disease. The Plant Health Instructor. DOI: 10.1094/PHI-I-2000-0721-02. http://www.apsnet.org/edcenter/intropp/lessons/fungi/ascomycetes/Pages/DutchElm.aspxAccessed 18 December, 2012.Olson, B., S. von Broembsen, and T. Royer. 2012. Dutch elm disease and its control. http://pods.dasnr.okstate.edu/docushare/dsweb/Get/Document-2320/EPP-7602web%20color.pdfAccessed 19 December, 2012. Hartman, J. and Brian Eshenaur.  University of Kentucky Cooperative Extension Service.  PPFS-OR-W-02.http://www.ca.uky.edu/agcollege/plantpathology/ext_files/PPFShtml/PPFS-OR-W-2.pdfAccessed 29 January, 2013. Jones, R.J. And L.F. Grand.  North Carolian State College of Agriculture and Life Science – Plant Pathology Extension.http://www.ces.ncsu.edu/depts/pp/notes/Ornamental/odin18/od18.htmAccessed 29 January, 2013. United States Forest Service.http://na.fs.fed.us/fhp/ded/Accessed 29 January, 2013. 



Historical examples, boll weevil

Photo credit: Left – Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org, #1236131; Right – Clemson University - USDA Cooperative Extension Slide Series, www.bugwood.org , #1233023 

Cotton bud: feeding damage

• Boll weevil
― Anthonomous grandis

Presenter
Presentation Notes
Anthonomous grandis is a Curculionidae.  The adult weevil measures from 3 to 8.5 mm from the tip of the snout to the tip of the abdomen. It is usually reddish or grayish-brown, though its color may vary according to its age and size. The large snout is nearly half as long as the body.It is believed to have spread into the United States from Mexico around 1894, and can still be found throughout the Southern cotton belt. It caused major changes in cotton production practices after it migrated into the United States.  Over the years, it has cost American cotton producers more than $15 billion in yield losses and costs to control the insect pest.Injury is caused by both adults and larvae. Although adult females prefer the squares, they oviposit into both squares and young bolls and seal the holes with excrement. Egg punctures become small, nipple-like protuberances. Larvae then feed within the squares, causing the color to fade to a yellowish-green, the bracts to open or "flare," and the plant to shed the infested squares. The damage ruins the cotton fiber. Fungi may also enter through the oviposit and feeding holes made by adults, causing the fiber to rot. References:Boll Weevil factsheet. North Carolina State University. http://ipm.ncsu.edu/ag271/cotton/boll_weevil.htmlAccessed 25 September, 2012. 



Current examples of invasive species 
and their impacts

Photo credit: Left – Kenneth R. Law, USDA APHIS PPQ, www.bugwood.org, #0949054; Middle – Pennsylvania Department of Conservation and Natural Resources - Forestry Archive, www.bugwood.org, #5017002; 
Right – Gerald J. Lenhard, Louiana State Univ, www.bugwood.org, #0014056

• Asian longhorned beetle
― Anoplophora glabripennis

Presenter
Presentation Notes
With the increase in international travel and trade, the chances of an exotic pest or pathogen being introduced into the United States has increased dramatically.  One example is the Asian longhorned beetle.The Asian longhorned beetle (ALB) is a destructive wood-boring pest of hardwoods. It attacks and kills many hardwood trees, such as maple, elm, horsechestnut, ash, birch, poplar and willow. Entire forest ecosystems could be disrupted if ALB becomes established and widespread. Adults are large (0.75 - 1.50 inches long) with very long black and white banded antennae.  Their bodies are glossy black with irregular white spots. Adults can be seen from late spring to fall depending on the climate. Females chew through the bark down to the cambium/phloem interface with the xylem, and then oviposit one egg per oviposition niche or site creating a visible oviposition scar on the surface of the tree. The larvae feed on the vascular system of the plant. The adults emerge and bore their way out of the tree after pupation. Adult emergence creates 0.5 inch, circular emergence holes that can be seen all year round.  The entire cycle, from egg to adult, lasts 12 to 18 months.ALB was first discovered on several hardwood trees in the United States in New York, in 1996. ALB is believed to have been introduced into the United States from wood pallets and other wood packing material accompanying cargo shipments from Asia. ALB was later detected in Illinois, New Jersey, Massachusetts, and most recently, in Ohio in 2011. This beetle poses a serious threat to forests of the northeast and maple syrup production. All current infestations are under eradication by USDA-APHIS.Once introduced into an area, people unintentionally spread the beetle by cutting or trimming an infested tree and moving the wood elsewhere.  Because ALB spends about 9 months of the year inside the tree, it is nearly impossible to kill populations with insecticides. The only way to control existing ALB outbreaks is to remove and destroy infested trees, which is an expensive operation. References:Asian longhorned beetle. United States Department of Agriculture. http://www.aphis.usda.gov/plant_health/plant_pest_info/asian_lhb/background.shtmlAccessed 29 September, 2012. Asian longhorned beetle. University of Vermont. http://www.uvm.edu/albeetle/index.htmlAccessed 29 September, 2012. 



Current examples, continued

Emerald ash borer

Photo credit: Top left –; Jared Spokowsky, Indiana Department of Natural Resources, www.bugwood.org, #5428789; Bottom left – Pennsylvania Department of Conservation and Natural Resources - Forestry Archive, www.bugwood.org, #5016056; 
Middle – David W. Ragsdale, Texas A&M University, www.bugwood.org, #1460058; Top right – Jean L. Williams-Woodward, University of Georgia, www.bugwood.org, #9000020; Bottom right – Tom Creswell, Purdue University, www.bugwood.org, 
#5079060

Soybean aphid

Ralstonia solanacearum
race 3, biovar 2

Agrilus planipennis
Aphis glycines

Presenter
Presentation Notes
Other examples of current invasive species are the emerald ash borer, the soybean aphid, and Ralstonia solanacearum race 3 biovar 2.Emerald ash borer (EAB), Agrilus planipennis, is an exotic beetle that was discovered in southeastern Michigan near Detroit in 2002. Emerald ash borer is native to Asia and the most accepted explanation of its arrival in the United States is on wood packing material that was carried in cargo ships or airplanes that originated from Asia. The damage caused by the adult beetles is not of particular concern, as they only eat the ash foliage. However, dramatic damage is caused by the larvae as it feeds just under the bark of ash trees, disrupting the transport of water and nutrients. This beetle has already killed tens of millions of ash trees in southeastern Michigan alone, with tens of millions more lost in other states.The soybean aphid (Aphis glycines), also native to Asia, has rapidly invaded soybean fields in the United States.  Aphids colonize soybean in early June from their overwintering host, a small understory tree called buckthorn (Rhamnus spp.). These spring immigrants deposit nymphs under the upper leaves of the soybean plant. Nymphs mature into fully reproductive females in a week, and then can go on to deposit 2-3 young per day.Aphids pierce the soybean's vascular system and are able to suck the available sap. This feeding impacts soybean yield by removing photosynthates (sap), reducing photosynthesis, and transmitting viral diseases (such as soybean mosaic). Yield reductions can be very significant, exceeding 50% in severely infested fields.Ralstonia solanacearum race 3 biovar 2 is on the USDA Select Agents List. It is a bacterial pathogen that causes a wilt disease in several important agricultural crops such as potatoes, tomatoes, peppers and eggplant. Southern wilt, bacterial wilt, and brown rot of potato are the names of the diseases caused by this bacterium.  In the United States, introductions in greenhouse production of geraniums occurred in several states in 2003 (introduced from Kenya) and in 2004 (introduced from Guatemala).  All these outbreaks were subsequently eradicated.References:Evans-Goldner, L. 2008. Ralstonia. United States Department of Agriculture. http://www.aphis.usda.gov/plant_health/plant_pest_info/ralstonia/background.shtmlAccessed 14 October, 2012. Ostlie, K. 2002. Soybean aphid: Managing Soybean Aphid. http://www.soybeans.umn.edu/crop/insects/aphid/aphid_publication_managingsba.htmAccessed 13 October, 2012. Spence, D. and J. Smith. 2012. Emerald ash borer: A potential future threat to ash trees in Florida. http://edis.ifas.ufl.edu/fr346Accessed 20 December, 2012. 



Your role as a First Detector

• Take NPDN training
― Online or in person

• Be alert to the unusual or different
• Be placed on a national notification registry 

of First Detectors 
• Receive pest alerts and other relevant 

updates through the First Detector newsletter 
and twitter

Presenter
Presentation Notes
If a select agent or pest of great agricultural concern enters a given region of the United States by accidental or intentional means, early detection and identification is crucial so that either 1) regulatory agencies can implement eradication procedures and/or 2) specialists can develop appropriate control and response strategies.   An alert First Detector can recognize the pest as something unusual and immediately begin the diagnostic protocol by reporting the find or submitting a sample to their local NPDN lab.  A First Detector is anyone who, in the course of their duties, is in a position to notice an unusual outbreak, a pest of concern, or symptoms of a pest of concern.  This includes a wide variety of private, commercial, university and government people such as cooperative extension personnel, crop consultants, certified crop advisors, pest control advisors, agricultural inspectors, growers, commercial seed representatives, Master Gardeners, Natural Resource Conservation Service (NRCS) staff, county agricultural commissioner staff, and others involved in plant growth or management. The NPDN offers both First Detector and First Detector Educator training and certification. Once training is completed, First Detectors will be placed on a national notification registry and may be contacted when there is an incident in their area. First Detectors also receive pest alerts and other relevant updates and information through the NPDN First Detector newsletter and twitter feed. References: First Detector Networkhttp://www.firstdetector.orgAccessed 25 August, 2012. National Plant Diagnostic Network. Five-Year Review. Report of the Review Panel. June12, 2007. http://www.npdn.org/webfm_send/3Accessed 25 August, 2012. 



First Detector Training

• Sign up for workshops in your area through 
the First Detector website
– Receive CEUs

• Or take the online training modules 
– Receive CEUs

• Both workshops and online training are free

Presenter
Presentation Notes
Workshops cover many pest and pathogen topics and are constantly updated due to the nature of plant pests and diseases. First detector workshops may also be tailored to the audience since first detectors may come from various different backgrounds and education levels. First Detector Training workshops have been done for Seed Certification members, Master Gardeners, Sentinel Plant Network members, pesticide applicators, botanical garden staff and volunteers, Plant Science and Entomology students, and various other groups.Examples of past workshops: First Detector Training for Forest PestsDiagnosis of Diseases of Vegetables and OrnamentalsPlant Disease Diagnosis Lab PracticalEntomology ClassesExotic pests and diseases Important pests and diseases to look forAnd many othersThe First Detector e-learning modules are: Mission of the NPDNMonitoring for High Risk PestsDiagnosing Plant ProblemsSubmitting Diagnostic SamplesPhotography for DiagnosisDisease and Pest ScenariosThere are also First Detector special topics e-learning modules: Chilli thrips, Scirtothrips dorsalisRalstonia solanacearum race 3 biovar 2Emerald Ash Borer, Agrilus planipennisWorkshops and e-learning are available for continuing education units (CEUs) from various organizations. Reference: First Detector Networkhttp://firstdetector.org/UserServlet?act=trainingAccessed 30 September, 2012. 



Questions?
• Contact

– Rachel McCarthy, Department of Plant Pathology and 
Plant Microbe Biology, Cornell University, 
rpl4@cornell.edu

• 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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Presentation Notes
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NPDN Partners
• United States Department of Agriculture Animal and Plant 

Health Inspection Service Plant Protection and Quarantine 
(USDA APHIS PPQ)

• Local and Regional Integrated Pest Management Programs
• Cooperative Agriculture Pest Survey Program (CAPS) 
• National Plant board and State Departments of Agriculture
• Extension Disaster Education Network (EDEN)
• Center for Invasive Species and Ecosystem Health (Bugwood)
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