
Overview: 
Invasive Species that 

Affect Plants 

Presenter
Presentation Notes
Native species are a group of organisms (such as a plants or animals) whose presence in a given ecosystem is the result of only natural processes with no human intervention.  Native species normally live and thrive in their particular ecosystem. Examples of native species to the U.S. include crabapple, wild turkey, and pumpkin.

Introduced species (i.e. a non-native or exotic species) are a group of organisms (such as a plants or animals) that originate in a different region but have become acclimated to a new environment and can survive in this new environment.  Introduced species can be considered either beneficial or detrimental to their new environment and they can be introduced by man either on purpose or by accident.  Examples of introduced species to the U.S. include white potatoes (South America), peaches (China), and zebra mussels (Eastern Europe and Western Asia).  We would consider potatoes and peaches to be beneficial introductions because we use them as food (they were introduced on purpose), but we would consider zebra mussels to be a detrimental introduction because they have a negative impact on our native freshwater species (they were introduced by accident).    
 
Invasive species are defined by the National Invasive Species Council as any species that is not native to that ecosystem (i.e. an introduced species) and whose introduction does or is likely to cause economic harm or harm to human health (definitely detrimental).  The definition of invasive species also includes any parts from which the species can reproduce.  For example, some amphibians and insects hatch from eggs, plants may grow from seeds, and bacteria and fungi may reproduce from spores.  Some species can also reproduce from parts of their body.  For example, some plants can regrow from roots, leaves, or stem cuttings.  Invasive species are usually accidentally introduced through shipping of goods from country to country or the movement of people from country to country, but sometimes they can be intentionally introduced.  You have probably seen some invasive species, but may not have known they were considered invasive. 

Pest species are defined as any organism that that competes with humans by consuming or damaging food, fiber or other materials intended for human consumption or use.   A pest can be native to an area or country (such as the Southern Pine Beetle, Dendroctonus frontalis) or introduced (such as Cogon grass, Imperata cylindrica).

Sources of information:
Concise Oxford Dictionary of Ecology. 1998.  Michael Allaby, editor.  
Invasion Ecology.  2007.  Julie L. Lockwood, Martha F. Hoopes, and Michael P. Marchetti.  
National Invasive Species Council
	accessed 7/2/2013
	http://www.invasivespecies.gov/
The Hutchinson Pocket Dictionary of Biology, Abingdon : Helicon Pub., c2004.




What are the Issues? 

Photo Credit:   
Kerry Britton, USDA Forest Service, http://www.forestryimages.org/ , Image No. 0002156 
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What thoughts come to mind when you view this picture?  Kudzu (Pueraria lobata) is considered an invasive weed (native to Asia) that covers millions of acres in the Southeastern U.S.  It can grow a foot a day during growing season.  It was originally introduced as an ornamental plant during the Philadelphia Centennial Exposition of 1876.  People also thought it could be used as forage for cattle, however, very little direct grazing ever occurred and it was soon abandoned as a forage crop.  Then, in the 1930s and 1940s, farmers were paid $8.00/acre to plant kudzu by the Soil Conservation Service to act as a soil stabilizer in areas such as Alabama, Georgia, and Mississippi.  It was not recognized as an invasive weed until the 1950s.  In addition to serving as an invasive, kudzu may also serve as a reservoir for insect or disease problems such as…..

Source of Information:  
Ombrello, T.  Plant of the Week - Kudzu
	accessed 7/2/2013
	http://faculty.ucc.edu/biology-ombrello/POW/kudzu.htm

http://www.forestryimages.org/


Asian Soybean Rust 

• 2004-Detected in U.S. 
• Estimated yield losses       

from 10%-50% 
• Kudzu as a potential 

overwintering source 
• ipmPIPE 

http://www.ipmpipe.org/  

Photo Credit:  Reid Frederick, USDA ARS 
http://www.bugwood.org/, Image No. 1265017 
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Asian soybean rust, caused by the fungus Phakopsora pachyrhizi.

Asian soybean rust was on the USDA’s select agent and toxin list at the time of its detection into the U.S. in 2004.  USDA-APHIS maintains a list of plant pathogen select agents.  These select agents are believed to be some of the more potentially devastating plant diseases that could enter the U.S. and have the potential to be used as bioterrorism weapons.  Should a select agent be detected, the FBI investigates the origin and nature of the introduction.  Select agents are chosen based on the following characteristics:

• 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; and 
• Other criteria that the Secretary considers appropriate to protect animal or plant health, or animal or plant products.

It is important to note that the select agent list is periodically updated due to the fact that some select agents do become established in the U.S. through non-terrorist acts (such as commercial shipping of products).  The U.S. introduction of Asian soybean rust was not believed to be an act of terror, but most likely occurred through natural means, such as hurricane winds.  As a select agent, university-based NPDN laboratories, state departments of agriculture, and the USDA-APHIS are prepared to respond to detections with appropriate communication and diagnostic protocols.  
  
Epidemiological models from Asian soybean rust outbreaks in Brazil (2001-2004) suggest that Asian soybean rust could rapidly spread and destroy soybean crops in the South and throughout the Midwest.  Estimated yield losses are from 10%-50%, and up to 80% if not managed properly.  Kudzu was found to be a potential overwintering source for the Asian soybean rust pathogen.  An extensive multi-agency monitoring, education, and diagnostic program known as ipmPIPE was implemented in order to reduce potential losses and protect U.S. soybeans.

Other Relevant Soybean Facts from the USDA-ERS 
1. Processed soybeans are the largest source of protein feed and the second largest source of vegetable oil in the world. 
2. The United States is the world's leading soybean producer and exporter. 
3. Farm value of U.S. soybean production in 2007/08 was $27 billion, the second-highest value among U.S.-produced crops, trailing only corn. 
4. Soybean and soybean product exports accounted for 43 percent of U.S. soybean production in 2007/08. 
5. Soybeans are about 90 percent of U.S. total oilseed production, while other oilseeds—such as cottonseed, sunflower seed, canola, and peanuts—account for the remainder. 


Information source:  
Asian Soybean Rust Development in 2005: A Perspective from the Southeastern United States
	accessed 7/2/2013
	http://www.apsnet.org/publications/apsnetfeatures/Pages/SoybeanRustDev.aspx 
USDA ERS. Soybean and Oil Crops.
	accessed 7/2/2013
	http://www.ers.usda.gov/Briefing/SoybeansOilCrops/  





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


What If… 

USDA-ARS Photo Gallery, Image No. k1441-5 
http://www.ars.usda.gov/is/graphics/photos/  

Presenter
Presentation Notes
What would happen if our U.S. wheat production were attacked by a disease or pest such as-

http://www.ars.usda.gov/is/graphics/photos/


Wheat Stem Rust Ug99 
• What? 

– Wheat lines with the            
Sr31 resistance gene       
found to be infested 

• Where? 
– Uganda, Africa 1999 

• Impact? 
– First worldwide    

report  of virulence     
to the  Sr31 gene 

USDA-ARS Photo, Wheat Stem Rust 
http://www.ars.usda.gov/Main/docs.htm?docid=9910  
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Wheat stem rust (caused by the parasitic fungus Puccinia graminis) has been a major problem for wheat throughout history, destroying entire fields in countries around the world.  Once infected with the rust, the wheat produces shriveled seeds or no seeds at all, thus preventing people from making flour (and therefore bread) causing mass shortages of this food staple.  

In 1970, wheat varieties that were resistant to wheat stem rust were developed by incorporating the Sr31 gene into their genome.  This gene provided the wheat the resistance it needed against wheat stem rust and helped increase wheat production throughout the world in countries such as India, China, Europe, and South America where it was planted.  However, in Uganda, Africa, in 1999, a new virulent race of wheat stem rust (Puccinia graminis f. sp. tritici    Pgt-Ug99) was discovered to which the new wheat varieties were not resistant.  This stem rust strain is referred to as ‘Ug99’.  As a result, 80% of the world’s wheat is now potentially susceptible to Ug99. 

Following the outbreak of wheat stem rust in Uganda, similar virulence reports occurred in Kenya (2001) and Ethiopia (2003).  Race typing confirmed the presence of Ug99 in Kenya (2005).   Ug99 also spread to Iran in 2008.  The pathogen may be able to spread by natural (wind) or other means (travelers) to Europe, India, and China in the near future. 

Source of Information:  USDA-ARS http://www.ars.usda.gov/Main/docs.htm?docid=14649
Source of Information:  IAEA http://www.iaea.org/NewsCenter/News/2009/stemrust.html 

Did you know?
1. The United States is a major wheat-producing country, with output typically exceeded only by China, the European Union, and India. 
2. Wheat ranks third among U.S. field crops in both planted acreage and gross farm receipts, behind corn and soybeans. 

Source of Information:  
USDA ERS. Wheat.
	accessed 7/2/2013
	http://www.ers.usda.gov/Briefing/Wheat/ 

http://www.ars.usda.gov/Main/docs.htm?docid=9910


Sunn Pest, Eurygaster integriceps 

Photo Credit Left: ICARDA, FAO Plant Protection Series 2002 
Bread Wheat: Improvement and Production, Curtis BC, Rajaram S,  
Gómez Macpherson (eds.) http://www.fao.org/DOCREP/006/Y4011E/Y4011E00.HTM 
Photo Credit Right: Florida Department of Agriculture and Consumer Services – Division of plant Industry 
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The sunn pest (or suni bug) (Hemiptera; Pentatomidae) has sometimes been referred to as the world’s ‘worst agricultural pest’.  It is a devastating pest of wheat- the world’s most important food grain source for humans.  Although wheat is the preferred host of concern, barley, rye, oats, sorghum, and maize may also be infested.  

One nymph can kill a young wheat tiller (the side shoots of the wheat plant that produces about 70% of the grain or seed).  The sunn pest feeds on developing wheat heads and secretes an enzyme that kills the kernels.  If a sunn pest feeds on a developing wheat head, the part of the head above the feeding site dies.  As little as 8% damage to kernels can make flour worthless for baking. The sunn pest does not occur in North America, and its current distribution includes southern and eastern Europe, northern Africa, as well as southwestern and south-central Asia.  The most severe outbreaks have occurred in Asia Minor (Anatolian Plateau in Turkey), northern Syria, Iraq, and Iran.  Most countries with established populations of the sunn pest have resorted to chemical-based control strategies for management.

Source of Information:  
Personal communication - Susan Halbert (FDACS-DPI)

Miller, R.H. and K.S. Pike. 2002. Insects in Wheat-Based Systems. Pages 367-393, found in B.C. Curtis, S. Rajaram, and H. Gomez Macpherson (eds.). Bread wheat, improvement and production. FAO Plant Production and Protection Series, No. 30. Rome. 553 pp.
	accessed 7/2/2013
	http://www.fao.org/docrep/006/Y4011E/Y4011E00.HTM

http://www.fao.org/DOCREP/006/Y4011E/Y4011E00.HTM


Wheat Losses-Who is Affected? 

• Developing countries 
 

• Food animal producers 
 

• Everyone 

Photo: Jean Robinson, Gainesville, FL 
Source of chart: Food and Agriculture Organization of the United Nations 2010 http://www.fao.org/hunger/en/  
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Wheat is a staple food commodity for people and animals.  Worldwide wheat production for the 2010-2011 market year is estimated at 23,755 million bushels with the U.S. producing 2,208 million bushels.  The U.S. alone is projected to use 940 million bushels of the wheat produced for food, 76 million bushels in seed, and 180 million bushels in feed and residual use.  Also for the 2010-2011 market year, the U.S. projects that 1250 million bushels of wheat will be exported.  

In poor developing countries, families may spend 60% of their income on food.  As the cost of food rises and food becomes more scarce, malnutrition and starvation rates increase.  The food insecure (i.e. individuals that may not have a reliable or affordable source of food) would be most impacted by a wheat loss crisis; however, everyone would be impacted.  Remember that staple crops, such as wheat, are also important sources for feeding food animals (and possibly pet animals in some cases).  

Information sources:
USDA ERS .  Wheat Statistics.
	accessed 7/2/2013
	http://www.ers.usda.gov/data/wheat/YBtable05.asp and 
	http://www.ers.usda.gov/data/wheat/YBtable03.asp.

http://www.fao.org/hunger/en/


Does Fruit Have Value? 

Photo Credits:  USDA-ARS Photo Gallery  
http://www.ars.usda.gov/is/graphics/photos/ 
Oranges (Image k3644-12); Strawberries (K. Hammond, Image k7726-1)  
Plums (S. Bauer, Image k8495-1); Peaches (K. Weller, Image k4957-19) 
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Presentation Notes
Have you ever been concerned that you may not have access to fruits, such as citrus, strawberries, plums, or peaches?  Consider how fruits and vegetables impact your daily diet.  Do various fruit and vegetable commodities have U.S. domestic as well as international value?

http://www.ars.usda.gov/is/graphics/photos/


U.S. Citrus 

Photo Credits:  Pink Grapefruit - Wikimedia Commons  
Orange Juice (USDA-ARS Photo Gallery http://www.ars.usda.gov/is/graphics/photos/  
S. Bauer, Image No. k7237-8) 
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Did you know that citrus is not native to the U.S.?  The vast majority of Citrus and its wild relatives are native to southeastern Asia, India, Australia, New Guinea, Melanesia, and New Caledonia.  The oldest reference to citrus is found in Sanskrit literature almost 3000 years ago.  Actually, many of our agricultural crops, including citrus are important for food production but not considered to be native species.  

Columbus brought the first citrus seeds to the island of Hispaniola on November 22, 1493.  Although it is not known when citrus was specifically introduced to Florida, citrus was apparently widespread in the St. Augustine area in Florida around 1579.  The explorer Juan de Grijalva brought citrus to the mainland of Central America in 1518.  

Citrus plants were intentionally introduced in the United States to provide us with food (which makes them a beneficial introduced species).  Pests of citrus in its native habitat (as well as the natural enemies that may occur with these pests) were not necessarily transported with the citrus to the United States.  Therefore, the citrus grew well and provided us with lots of fruit.

Problems occur when a pest or plant disease (not intentionally introduced) shows up in the new habitat with the original host.  The natural predators that may have kept the pest population in check or the environmental conditions that kept the disease in check are no longer present in this new habitat.  As a result, the pest or disease may run unchecked and destroy the original host.  In the case of citrus, an invasive pest or disease could conceivably destroy all citrus crops in the U.S.    

For an arthropod pest, immediate eradication of small populations or a search for natural enemies may be appropriate.  Plant diseases are often detected after problems are widespread, resulting in difficult if not impossible eradication strategies.  Also, plant diseases often do not have cost-effective management options.  Furthermore, the plant disease situation is intensified if arthropod vectoring occurs.  This means that arthropods can help transmit the disease from plant to plant quickly, efficiently, and across great distances.  In the absence of a suitable vector, a plant disease may not spread as readily.

Information obtained from:  
Florida Agricultural Statistics Service.  Citrus Summary 2007-2008.
	Accessed 7/2/2013
	http://www.nass.usda.gov/Statistics_by_State/Florida/Publications/Citrus/cs/2007-08/cs0708all.pdf 
Scora, R.W.  “On the History and Origin of Citrus”, Bulletin of the Torrey Botanical Club, Vol. 102, No. 6 (Nov. - Dec., 1975), pp. 369-375 
	Accessed 7/2/2013 – 
	http://www.jstor.org/stable/2484763 .

http://www.ars.usda.gov/is/graphics/photos/


U.S. Citrus 

Photo Credits:  Wikimedia public domain images 

Presenter
Presentation Notes
When you think of U.S. citrus, don’t forget that crops such as lemon and lime are also included.  When we refer to U.S. citrus, we’re referring to Citrus spp.  When considering pests that may impact citrus, remember it’s often all potential Citrus species.





U.S. Citrus 

Photo Credit:  Wikimedia Commons 
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Did you know?  The value of U.S. citrus in 2009-10 was $2.88 billion (packinghouse-door equivalent - this measurement reflects the value of the fruit delivered to a packing house or processing plant).  U.S. citrus production for 2009-10 was at 10.9 million tons, representing a 8% decrease from the previous year.  Although the overall value of citrus increased, the following crops decreased in production: oranges (10%), grapefruit (6%), lemon (5%), and tangelo (20%).  In contrast, tangerine and mandarin production increased by 34%. 

Information source:
USDA Citrus Fruit Summary 2010.  
	accessed 7/2/2013
	http://usda01.library.cornell.edu/usda/nass/CitrFrui//2010s/2010/CitrFrui-09-23-2010.pdf



U.S. Citrus Production, 2009-10 

Map generated by Stephanie D. Stocks and Michal 
Jones, University of Florida 
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Do you know where commercial U.S. citrus is produced?  Remember, this industry is worth over $3 billion dollars!  Also, citrus is an important nutritional component for people everywhere in the world. It provides  vitamin C, potassium, calcium, magnesium, and phosphorus among other nutritionally important nutrients.   According to 2009-10 statistics, production by states included the following:  Florida (65%);  California (31%); Arizona and Texas (4%).  It is interesting to note that according to 2007-2008 statistics, Florida accounted for 70%, California accounted for 27%, and Arizona and Texas accounted for 3%.

Information sources:
Economos, C. and W.D. Clay. Nutritional and health benefits of citrus fruits.  FAO Corporate Document Repository.
	accessed 7/2/2013
	http://www.fao.org/docrep/x2650t/x2650t03.htm
Florida Agricultural Statistics Service.  Citrus Summary 2007-2008.
	Accessed 7/2/2013
	http://www.nass.usda.gov/Statistics_by_State/Florida/Publications/Citrus/cs/2007-08/cs0708all.pdf 
USDA Citrus Fruit Summary 2010.  
	accessed 7/2/2013
	http://usda01.library.cornell.edu/usda/nass/CitrFrui//2010s/2010/CitrFrui-09-23-2010.pdf



Citrus Greening Disease 
(Huanglongbing) 

Photo Credit: Jeffrey Lotz, Florida Department of Agriculture and Consumer 
Services, www.bugwood.org, #5201092 
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Citrus greening disease or huanglongbing (HLB) was first detected in Florida in September of 2005.  The disease is caused by the bacteria  Candidatus Liberibacter asiaticus – the Candidatus part of the name meaning that it cannot be cultured.  Originally, when citrus greening was detected, it was on the USDA’s select agent list of plant pathogens of concern.  Plant pathogens on the select agent list are potential bioterrorism threats.  Any time a select agent is detected in the U.S., an investigation to determine the pathway of introduction must be conducted.  If bioterrorism is suspected, the FBI becomes involved.  Citrus greening disease remained on the select agent list until October of 2008.

Fruit infected with citrus greening disease appears lopsided, green, and has such a bitter taste that it is unsuitable for consumption. Citrus infected with citrus canker, on the other hand, can still be used for juice as only the skin of the fruit is affected. The fruit pictured above is grapefruit.

Information:
Halbert, S. Florida Department of Agriculture and Consumer Services, Division of Plant Industry Pest Alert.
	accessed 7/2/2013
	http://www.freshfromflorida.com/pi/pest-alerts/huanglongbing.html


http://www.bugwood.org/


Citrus Greening Disease 
(Huanglongbing) 

Photo Credits: Florida Department of Agriculture and Consumer Services – Division of plant Industry 

Asian Citrus Psyllid,  
Diaphorina citri 

Citrus Greening Disease Symptoms 

Presenter
Presentation Notes
How did citrus greening disease (HLB) arrive in Florida?  “The exact pathway responsible for introducing citrus greening and the Asian citrus psyllid (Hemiptera: Psyllidae) into the United States has not been determined. Frequent travel, increased tourism, and immigration have increased the risk of importing exotic plant pathogens into the United States. The smuggling of infected plant material for propagation may also be responsible for the U.S. introduction of the disease.”  

The Asian citrus psyllid was detected in Florida in 1998.   Citrus greening disease has spread rapidly in Florida due to the efficiency and availability of Asian citrus psyllid to serve as a vector of this bacterial disease.  Another favorite host for the Asian citrus psyllid is the ornamental plant orange jasmine (or jessamine), Murraya paniculata, which is planted in many urban landscapes and private homes. This plant may act as a reservoir for the disease to be spread to citrus orchards.  Citrus greening disease has a severe, negative impact on citrus production in Asia, Africa, the Arabian Peninsula, and Brazil.  In areas where it is endemic, citrus trees may live for 5 to 8 years and never produce usable fruit.  

It was found in Brazil (July 2004) prior to the Florida detection (August 2005). 

Additional citrus greening information-
Halbert, S. Florida Department of Agriculture and Consumer Services, Division of Plant Industry Pest Alert.
	accessed 7/2/2013
	http://www.freshfromflorida.com/pi/pest-alerts/huanglongbing.html  
USDA-APHIS-PPQ FAQ fact sheet (2007).



U.S. Citrus 
• Economic Health 
 
• Nutritional Health 
 
• What happens if citrus 

greening can’t be stopped? 

USDA Food Pyramid http://www.mypyramid.gov/  

Presenter
Presentation Notes
In places where citrus greening disease is present (such as Florida which is responsible for 65% of citrus harvested in the U.S.), the resulting decline in the fruit harvested can have a large impact on the economy as well as the nutritional health of people in the United States, especially since citrus is an easily accessible and popular part of America's diet. 

Citrus fruits are a great source of vitamin C among other nutrients.  Lack of vitamin C in your diet can lead to scurvy.  Historically, sailors got this disease which results in bleeding gums, bruising, poor wound healing, and muscle and nerve problems.  This disease is rare now because of the easy access to citrus fruits.  Vitamin C also helps fight infection which is why many people take it when they feel a cold coming on. 

In addition, there are many drinks and foods made from citrus products.  Orange juice, margaritas, and limeade are all drinks made from citrus fruits.  Fruit popsicles made from lemon, limes, and oranges, lemon pie, orange marmalade, lemon curd, and lemon chicken are all food made from citrus fruits.  And on a hot day, who can resist eating a fresh orange?

But we don't only eat citrus fruit, we clean with them.  How many of you like the lemon fresh scent your cleaning products leave behind?  Look at the labels of those cleaning products.  On many of them, especially the green cleaning products, you will find citrus oil as a cleaning ingredient.  Citrus oils are great for cleaning greasy surfaces and hands.  Because citrus oils are non-toxic, you can usually use them around kids and pets.  Be sure to follow the directions though!    


Information citation:
Economos, C. and W.D. Clay. Nutritional and health benefits of citrus fruits.  FAO Corporate Document Repository.
	accessed 7/2/2013
	http://www.fao.org/docrep/x2650t/x2650t03.htm

http://www.mypyramid.gov/
http://www.fruitsandveggiesmatter.gov/


Plum Pox Virus (PPV) 

Healthy Prunus species 

Photo Credits: Peggy Greb, USDA Agricultural Research Service, www.bugwood.org, #1355013; 
Charles Drake, Virginia Polytechnic and State University, www.bugwood.org, #5335075;  
Terry Spivey, USDA Forest Service, www.bugwood.org, #1374293   
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And then, it’s not just citrus that has had emerging problems….

Plum pox virus is a potyvirus (the largest plant virus group) that threatens the $1.4 billion U.S. stone fruit industry.

The natural hosts of plum pox virus are restricted to the genus Prunus, infecting peaches, plum, apricots, nectarines, almonds, and sweet and tart cherries. It also occurs on some ornamental Prunus cultivars. During research on other possible hosts, the virus has also been artificially introduced to other species outside of Prunus.  Not all PPV isolates infect all Prunus hosts though.  For example, most PPV-D strain isolates do not infect tart cherry.  

Information sources:
USDA-APHIS-PPQ Fact Sheet.  Plum Pox.
	accessed 7/2/2013
	http://www.aphis.usda.gov/publications/plant_health/content/printable_version/fs_rev_plumpox_2009.pdf
Winterhalter, A.C. Potyvirus: genome structure, organisation, processing and possible functions of mature proteins. 
	accessed 7/2/2013
	http://www.uq.edu.au/vdu/VDUPotyvirus.htm
Levy, L., V. Damsteegt, R. Scorza, M. Kolber. Plum Pox Potyvirus Disease of Stone Fruits. 
	 accessed 7/2/2013
	http://www.apsnet.org/publications/apsnetfeatures/Pages/PlumPoxPotyvirus.aspx

PPV was originally on the USDA’s select agent list, but was removed in March of 2005, as stated by the following Federal Registry notice-http://www.aphis.usda.gov/programs/ag_selectagent/FinalRule3-18-05.pdf 

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


Plum Pox Virus 

Infected Prunus species 

Quarantine and Eradication Successful! 

Photo Credit:  Biologische Bundesanstalt für Land- und Forstwirtschaft Archive,  
Germany http://www.ipmimages.org/ , #0454065 and #0177023  
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Leaves and fruit may show yellowing and browning ring patterns, bands, or blotches. Apricot and plum fruit can be misshapen with rings present on their stones. Flowers may have streaking on the petals or pigmented ring patterns. Also, symptoms can be absent or only present during the growing season.  PPV severely limits fruit production and quality, and the fruit that is produced is usually not marketable.  At least 20 different species of aphids have been reported to vector PPV.  PPV may also be spread by grafting infected nursery stock to uninfected trees.

PPV was first detected in Pennsylvania in 1999.  The quarantine and eradication program for PPV in Pennsylvania was declared successful on October 29, 2009 http://sharka.cas.psu.edu/ 

Document on the eradication and management of PPV http://www.lgu.umd.edu/lgu_v2/pages/reportMeet/62_min.pdf

Information sources:
Levy, L., V. Damsteegt, R. Scorza, M. Kolber. Plum Pox Potyvirus Disease of Stone Fruits. 
	 accessed 7/2/2013
	http://www.apsnet.org/publications/apsnetfeatures/Pages/PlumPoxPotyvirus.aspx


http://www.ipmimages.org/


Spotted Wing Drosophila 
Drosophila suzukii 

Photograph Credit:  
Wikimedia Commons (left)  
G. Arakelian, Los Angeles County Agricultural Commissioner/Weights & Measures Department (right). 
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It’s not just plant diseases that can cause problems for fruits.  Sometimes the insects themselves can cause major problems.  Cherry vinegar fly or spotted-wing drosophila (Diptera: Drosophilidae) is causing some concern in the western and southern United States.  

According to a pest alert published by the Florida Department of Agriculture and Consumer Services-Division of Plant Industry, “In California, this pest has been recorded in cherries, raspberries, blackberries, blueberries and strawberries. In Japan, the fly has been reported to cause severe damage to cherries and grapes, and it also infests fruit of apple, peach, plum, persimmon and Rubus. “  

Most Drosophila don’t bother fruit until it hits the ground- that’s not the case for the cherry vinegar fly or spotted-wing drosophila.  It attacks the fruit while it is still on the tree.  The first records of this pest in the southern U.S. occurred in August of 2009.  Growers will need to continue to be on the lookout for this pest before major damage potentially occurs during the growing season.

The 2009 total production value of strawberries alone for the U.S. was 2.2 million dollars. 

Information sources:
Steck, G., W. Dixon, and D. Dean.  Florida Department of Agriculture and Consumer Services, Division of Plant Industry Pest Alert.
	Accessed 7/2/2013 – 
	http://www.freshfromflorida.com/pi/pest-alerts/drosophila-suzukii.html 
USDA-ERS. Strawberry.
	accessed 7/2/2013 - 
	http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1381 



Invasive Species are more 
than just an agricultural 

problem, they affect natural 
areas as well. 



Emerald Ash Borer 
 Agrilus planipennis  

Photo Credit:   
Damaged ash trees:  Daniel Herms, The Ohio State University, http://www.invasive.org/ Image No. 5171038 
Beetle:  David Cappaert, Michigan State University, ww.bugwood.org, #2106098 

Presenter
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This beetle (Coleoptera: Buprestidae) was first detected in Michigan in the summer of 2002 and has since spread to at least 19 other states.  It is native to Asia.  The adults feed on the leaves of the ash tree with very little damage to the tree itself.  However, the larvae burrow into the vascular tissues of the tree essentially starving it to death within a few years. This is typical damage seen after an emerald ash borer infestation. 

From the Emerald Ash Borer website:
“Killed tens of millions of ash trees in southeastern Michigan alone, with tens of millions more lost in Connecticut, Illinois, Indiana, Iowa, Kansas, Kentucky, Massachusetts, Maryland, Minnesota, Missouri, New Hampshire, New York, North Carolina, Ohio, Ontario, Pennsylvania, Tennessee, Quebec, Virginia, West Virginia, and Wisconsin. 
Caused regulatory agencies and the USDA to enforce quarantines and fines to prevent potentially infested ash trees, logs or hardwood firewood from moving out of areas where EAB occurs. 
Cost municipalities, property owners, nursery operators and forest products industries tens of millions of dollars.” 

Information source:
Emerald Ash Borer Website.
	Accessed 7/2/2013
	http://www.emeraldashborer.info/#sthash.Fc3WYiKy.dpuf




Hemlock Woolly Adelgid 
 Adelges tsugae  

Photo Credit:   
damaged hemlock trees: William M. Ciesla, Forest Health Management International 
http://www.invasive.org/  Image No. 2167012 
Adelgid:  Connecticut Agricultural Experiment Station, www.bugwood.org, #3225077 

Presenter
Presentation Notes
The hemlock woolly adelgid (Hemiptera; Adelgidae) is an insect that feeds on the fluid found in the vascular tissue of the hemlock it infests killing a full grown, healthy tree in just a few years.  It was introduced into the Pacific Northwest from Asia in 1924 and by 1967 it had spread to Pennsylvania. 

Photo shows infestation, decline, and mortality due to infestation with the hemlock woolly adelgid, in the Nantahala National Forest, North Carolina.  

Information from: 
US. Forest Service.  Northeastern Area. Forest Health Protection—Hemlock Woolly Adelgid.
	Accessed 7/2/2013
	http://www.na.fs.fed.us/fhp/hwa/ 

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


Hemlock Woolly Adelgid 
 Adelges tsugae  

Photo Credit: Great Smoky Mountains National Park Resource Management Archive,  
USDI National Park Service, United States 
http://www.invasive.org/  Image No. 1344024 

Presenter
Presentation Notes
It’s a race against time for the Great Smoky Mountains National Park.  Insecticidal soap is being sprayed in key areas of the park to try to preserve trees.  The long-term hope is that biological control can be effectively achieved and deployed in time to save the hemlocks.


The economic impact of HWA for homeowners in the New Jersey area available in the following article:  
Holmes, T.P., E.A. Murphy, D.D. Royle. “The economic impacts of hemlock woolly adelgid on residential landscape values: Sparta, new jersey case study”.  Presentations at the Third Symposium on Hemlock Woolly Adelgid.
	accessed 7/2/2013
	http://www.fao.org/uploads/media/The_economic_impacts_of_hemlock_woolly_adelgid_on_residential_landscape_values_Sparta_New_Jersey_case_study.pdf

http://www.invasive.org/


Sudden Oak Death 

Photo Credit: Joseph O’Brien, USDA Forest Service 
http://www.invasive.org/  Image No. 1427112 

Presenter
Presentation Notes
Sudden oak death (SOD) first appeared in the 1990’s in California and is caused by a water mold called Phytopthora ramorum.  Water molds look like fungi, but are actually more closely related to algae.
  
Over 125 plants have been recorded as hosts for SOD.  Unfortunately, by the time it was detected in California, eradication was not possible.  Symptoms occur in foliar or canker form and can kill a tree in one to two seasons.  Many of the plants in the understory of the forest’s canopy, such as rhododendron, camellia, and viburnum can have the disease, but it is not necessarily fatal to them.  Many of these host plants are also common in the nursery plant trade, thus providing a potential mechanism for disease spread.

Information source:
USDA APHIS.  Plant Health - Phytophthora ramorum/Sudden Oak Death
	accessed 7/2/2013
	http://www.aphis.usda.gov/plant_health/plant_pest_info/pram/index.shtml


Additional information:

Oregon State University offers a Phytopthora ramorum training course for nursery growers at:  http://ecampus.oregonstate.edu/workforce/phytophthora/

Oregon educational information on eradication efforts and tips for nursery owners http://extension.oregonstate.edu/catalog/pdf/em/em8877.pdf

http://www.invasive.org/


Plant Biosecurity 
• Inspectors 

 

• County Extension Agents 
 

• Park or Natural Resource 
Managers 
 

• Private Crop Consultants or 
Advisors 
 

• Everyone 

Photo Credit:  Dan Clark, USDI 
National Park Service, http://ww.bugwood.org/, #5281096 

 

Presenter
Presentation Notes
In terms of considering who is involved in biosecurity, several groups of people focus on the safety of our food supply or natural areas as a component of their daily job.  Some of these individuals include inspectors, county extension agents, park or natural resource managers, private crop consultants or advisors, Master Gardeners, Master Naturalists, and other professionals.  However, it is important to realize that these groups of people are not the only individuals involved in plant biosecurity.  The safety of America’s food supply and environment should be of interest to everyone in the general public, including you.



http://ww.bugwood.org/


Regulatory-Roles and 
Responsibilities 



Plant Protection in the US- 
Begins at the Border, Ends with You! 

Photo Credit:  Department of Homeland Security, Customs and Border Protection 

Presenter
Presentation Notes
Everyone who has traveled internationally has gone through agriculture inspection before returning to the U.S.  It’s important that you do not bring fresh fruit or other agricultural products into the U.S. from other countries because of the possibility of introducing invasive species.  The potential movement of pests and pathogens through produce and agricultural products continues to be an issue of concern for numerous federal and state agencies.  

Civil penalties may be enforced for those individuals that violate regulations.  Manufacturers may also incur penalties including fines and even denial of entry for their products.  

Although numerous interceptions occur at the borders, all of the pests and pathogens cannot possibly be detected by the limited number of agents we have given the number of people and volume of products that are transported on a daily basis.  Should (when) a pest or pathogen become established in the landscape, it becomes significantly more difficult to eradicate, if it cna be eradicated at all.  That’s why it is important that everyone be observant, be diligent, and report unusual pest or pathogen damage.





Department of Homeland Security, 
Customs and Border Protection 

http://www.cbp.gov/  

Presenter
Presentation Notes
The first line of defense against entry of harmful plant pests and weeds is the Department of Homeland Security - Customs and Border Protection (DHS-CBP). Their agricultural inspection specialists inspect everything from commodities like produce, tile, furniture, etc. to passenger baggage at sea ports, airports, and land border crossings. When DHS-CBP employees detect something suspect or unusual, they submit it to USDA-APHIS-PPQ  for identification and/or verification.  The USDA-APHIS-PPQ identifiers will advise DHS-CBP agricultural specialists about the status of a particular shipment.


http://www.cbp.gov/


USDA-APHIS 

http://www.aphis.usda.gov/  

Presenter
Presentation Notes
From the APHIS website: “Protecting American agriculture is the basic charge of the U.S. Department of Agriculture's (USDA) Animal and Plant Health Inspection Service (APHIS). APHIS provides leadership in ensuring the health and care of animals and plants. The agency improves agricultural productivity and competitiveness and contributes to the national economy and the public health.”

USDA-APHIS has a branch called Plant Protection and Quarantine (USDA-APHIS-PPQ) that focuses on safeguarding “agriculture and natural resources from the risks associated with the entry, establishment, or spread of animal and plant pests and noxious weeds to ensure an abundant, high-quality, and varied food supply”. - http://www.aphis.usda.gov/plant_health/index.shtml

While DHS-CBP can inspect almost everything that comes into the United States, USDA-APHIS-PPQ retains the responsibility of inspecting all plants that are used for planting or propagation.  They are the National Plant Protection Organization (NPPO) for the US.  The USDA-APHIS-PPQ is also responsible for federal quarantines, regulations, and international trade issues. The USDA-APHIS-PPQ has a state plant health director (SPHD) in every state.  The SPHD works closely with their state counterpart within the state department of agriculture (referred to as the state plant regulatory official or SPRO).  The USDA-APHIS-PPQ also has plant pest identifiers operating through the National Identification Services branch of PPQ (USDA-APHIS-PPQ-NIS) -http://www.aphis.usda.gov/plant_health/identification/index.shtml.  

The Center for Plant Health Science and Technology (CPHST) is the scientific support division for PPQ.  CPHST is responsible for “ensuring that PPQ has the information, tools and technology to make the most scientifically valid regulatory and policy decisions possible.  In addition, CPHST ensures PPQ’s operations have the most scientifically viable and practical tools for pest exclusion, detection, and management”. - http://www.aphis.usda.gov/plant_health/cphst/index.shtml�  
In addition, USDA-APHIS also has a branch called International Services (USDA-APHIS-IS) that specifically focuses on international trade issues - http://www.aphis.usda.gov/international_safeguarding/index.shtml.  


http://www.aphis.usda.gov/


Cooperative Agriculture Pest Survey 
Program 

http://www.aphis.usda.gov/plant_health/plant_pest_info/pest_detection/pestlist.shtml  

Presenter
Presentation Notes
The Cooperative Agricultural Pest Survey Program (CAPS Program) is coordinated by USDA-APHIS and serves as a second line of defense against entry of harmful plant pests and weeds through surveys targeted at specific pests. The CAPS program surveys for exotic species that may have arrived into the U.S. (maybe through imported commodities) but have not yet been reported or detected.  USDA funding is provided through cooperative agreements between state departments of agriculture and land grant universities for these surveys to be conducted.  

Local offices of the CAPS Program may engage in public outreach as well.  

http://www.aphis.usda.gov/plant_health/plant_pest_info/pest_detection/pestlist.shtml


National Plant Board 

http://www.nationalplantboard.org/member/index.html  

Presenter
Presentation Notes
The National Plant Board (NPB) consists of representatives from each state department of agriculture throughout the U.S.  The official representative for the national plant board on behalf of the state is the state plant regulatory official (SPRO).  State departments of agriculture work with USDA-APHIS-PPQ to implement federal regulatory programs though they have the jurisdiction to regulate plant material moving to and from their state. 

Local state departments of agriculture have general public information available relative to their state.

http://www.nationalplantboard.org/member/index.html


Cooperative Extension- 
Roles and Responsibilities 



Cooperative Extension 

http://www.csrees.usda.gov/Extension/ or 
http://www.nifa.usda.gov/Extension/index.html  

Presenter
Presentation Notes
The general public’s first stop for pest questions (either about agriculture, forestry, or gardening) should be their local county extension office.  Many pests and pathogens may be common occurrences in your local area.  Your local extension office is prepared to assist you with pest identification and management questions. The Master Gardener’s program is connected with your local cooperative extension office.

The USDA-National Institute of Food and Agriculture (NIFA) has a website that allows you to link to county extension resources in your state.  

Note:  Presenters may want to replace this image with an image from their own local extension office.

http://www.csrees.usda.gov/Extension/
http://www.nifa.usda.gov/Extension/index.html


National Plant Diagnostic  
Network 

NPDN website http://www.npdn.org/ 
First Detector E-Learning http://firstdetector.org  

Presenter
Presentation Notes
Still have diagnostic questions?  The National Plant Diagnostic Network (NPDN) has diagnostic labs in every state.  Most of the NPDN members are land grant university diagnostic labs associated with cooperative extension, but state department of agriculture labs may be NPDN labs in some cases. 

NPDN is funded by USDA-NIFA.  The NPDN website (http://www.npdn.org/) has links to every state lab.  

The NPDN also has opportunities for traditional, face-to-face training and e-learning.  The NPDN crop biosecurity e-learning course consists of the following six modules:  Mission of the NPDN;  Monitoring for High Risk Pests;  Submitting Diagnostic Samples; Plant Problems Diagnosis-Plant Diseases and Arthropods; Disease and Pest Scenarios; and Photography for Diagnosis.  These modules are used to educate not only those in the field of pest detection, but the general public as well.  The more people there are making observations and being vigilant about pests in their gardens, or fields, or where they like to hike, the quicker the appropriate agencies can respond to a pest before it spreads.

Many of the NPDN labs are able to accept digital samples through local digital diagnosis systems.  If a species is thought to be an exotic, then a physical sample will be necessary for confirmation.  Many common species, however, can be identified through digital diagnosis.  Learners who complete the e-learning course receive a certificate of completion.  Each of the above modules has been approved for 1.0 plant management continuing education (CEU) credit via the Certified Crop Advisor (CCA) Program.  The NPDN e-learning program also has special topic, e-learning modules for interested parties.  For example, chilli thrips and Ralstonia solanacearum race 3, biovar 2 modules were released in 2009-2010.  Additional modules are scheduled for release during 2010 (including the emerald ash borer).  The chilli thrips module has also been approved for CCA CEU’s.  The Ralstonia and emerald ash borer modules are being reviewed for credit as well.

If a suspect pest of regulatory concern is detected, NPDN labs have been trained to communicate and work with national identification specialists as approved by USDA-APHIS-PPQ-NIS. 

http://www.npdn.org/
http://firstdetector.org/


NPDN Crop Biosecurity E-Learning 

Presenter
Presentation Notes
These are examples of the NPDN e-learning crop biosecurity course, as  it relates to sample submission include the ‘submitting diagnostic samples’ module and ‘photography for diagnosis.’  The e-learning program involves asynchronous, anytime learning.  Modules are reviewed annually by the NPDN Training and Education Subcommittee.  Also, modules are routinely updated if any issues are noticed and reported.  Learners must have Adobe Flash player installed on their machine in order to view the modules.



Regional IPM Centers 

http://www.ipmcenters.org/  

Presenter
Presentation Notes
Four regional Integrated Pest Management Centers (IPM Centers), funded by United States Department of Agriculture – National Institute of Food and Agriculture (USDA-NIFA), provide valuable Integrated Pest Management information and coordination for the U.S.  The National Plant Diagnostic Network (NPDN), United States Department of Agriculture – Animal and Plant Health Inspection Service (USDA-APHIS), United States Department of Agriculture – Agricultural Research Service (USDA-ARS), United States Department of Agriculture – Forest Service (USDA-Forest Service), and the National Plant Board (NPB) have worked collaboratively with the IPM centers to produce regional and/or national pest alerts as well as identification card decks on pest groups of concern.

http://www.ipmcenters.org/


Extension Disaster Education Network 

http://eden.lsu.edu/  

Presenter
Presentation Notes
The Extension Disaster Education Network (EDEN) is involved in management and disaster-oriented responses in the event of an emergency, which ranges from hurricanes to floods to agricultural disasters.  Their agricultural disaster preparedness encompasses everything from plum pox virus, sudden oak death, and soybean rust to avian influenza, mad cow disease, and foot and mouth disease.

EDEN has a plant biosecurity management course that was released in 2006, and is currently under revision (http://eden.lsu.edu/EDENCourses/PlantBio/Pages/default.aspx).  

http://eden.lsu.edu/


eXtension 

http://www.extension.org/disasters  
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Presentation Notes
eXtension is a web-based resource for collaborative extension information.  It is available to students, researchers, clinicians, professors, and the general public and covers a wide variety of topics.  One of its resources deals with disaster issues such as agrosecurity and floods.  On this page you can access information on agrosecurity which covers everything from animal diseases to exotic invasive plant pests to food safety. 

http://www.extension.org/disasters


Research-Roles and 
Responsibilities 



USDA-Agricultural Research Service 

http://www.ars.usda.gov/  

Presenter
Presentation Notes
USDA-Agricultural Research Service (USDA-ARS) scientists conduct research on invasive species of concern that affect agricultural crops in the U.S as well as research on problems that affect Americans daily.  Part of USDA-ARS is the Systemic Entomology Laboratory (SEL) which performs more than 60,000 specimen identifications every year mainly for APHIS, but they also help researchers in ecology, IPM, and conservation biology both at the state and federal levels.  Many of the entomologists at SEL work at the Smithsonian Museum of Natural History in Washington, D.C. -http://www.ars.usda.gov/Main/site_main.htm?modecode=12-75-41-00   

USDA-ARS may also interface with other groups for public information and outreach (http://www.ars.usda.gov/Services/docs.htm?docid=1274).  

http://www.ars.usda.gov/


US Forest Service 

http://www.fs.fed.us/  
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The US Forest Service (USFS) is part of USDA and is involved in research, management, and outreach for invasive species issues affecting forest ecosystems.

http://www.fs.fed.us/


Land Grant Universities 

http://www.csrees.usda.gov/qlinks/partners/state_partners.html 

Presenter
Presentation Notes
More than 100 colleges and universities comprise the land grant university system.  USDA-National Institute of Food and Agriculture (NIFA) lists all land grant university partners on the above website.

http://www.csrees.usda.gov/qlinks/partners/state_partners.html


Private Sector-Roles and 
Responsibilities 



Certified Crop Advisors 

https://www.certifiedcropadviser.org/  

Presenter
Presentation Notes
The Certified Crop Advisor program provides professional certification to individuals (i.e. crop consultants) that spend a majority of their time advising growers as part of their job.  To be a Certified Crop Advisor, you must take continuing education courses.  Some of these courses deal with everyday problems that affect crops of which the advisor needs to be aware.  However, they must also be aware of the possible invasive species (and their detection or symptoms) that can affect crops.  

https://www.certifiedcropadviser.org/


Homeowners and You! 

Photo credit:  Stephanie D. Stocks, University of Florida 

Presenter
Presentation Notes
You know your land and the plants that you grow on it best, you see them everyday.  By reporting things that are unusual or out of the ordinary to your county extension agent, you can help protect the natural and agricultural resources of the US. 



Questions? 

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

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

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

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

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



References 
• Asian Soybean Rust Development in 2005: A Perspective from the Southeastern 

United States.  accessed 7/2/2013 
– http://www.apsnet.org/publications/apsnetfeatures/Pages/SoybeanRustDev.aspx 

• Economos, C. and W.D. Clay. Nutritional and health benefits of citrus fruits.  FAO 
Corporate Document Repository.  accessed 7/2/2013. 

– http://www.fao.org/docrep/x2650t/x2650t03.htm 
• Emerald Ash Borer Website.  Accessed 7/2/2013 

– http://www.emeraldashborer.info/#sthash.Fc3WYiKy.dpuf 
• Florida Agricultural Statistics Service.  Citrus Summary 2007-2008.  Accessed 

7/2/2013 
– http://www.nass.usda.gov/Statistics_by_State/Florida/Publications/Citrus/cs/2007-

08/cs0708all.pdf  
• Halbert. S. Florida Department of Agriculture and Consumer Services, Division of 

Plant Industry. Personal communication.  
• Halbert, S. Florida Department of Agriculture and Consumer Services, Division of 

Plant Industry Pest Alert.  accessed 7/2/2013 
– http://www.freshfromflorida.com/pi/pest-alerts/huanglongbing.html   

 



References 
• Holmes, T.P., E.A. Murphy, D.D. Royle. “The economic impacts of hemlock woolly 

adelgid on residential landscape values: Sparta, new jersey case study”.  
Presentations at the Third Symposium on Hemlock Woolly Adelgid.  accessed 
7/2/2013 

– http://www.fao.org/uploads/media/The_economic_impacts_of_hemlock_woolly_adelgi
d_on_residential_landscape_values_Sparta_New_Jersey_case_study.pdf 

• Levy, L., V. Damsteegt, R. Scorza, M. Kolber. Plum Pox Potyvirus Disease of Stone 
Fruits.  accessed 7/2/2013 

– http://www.apsnet.org/publications/apsnetfeatures/Pages/PlumPoxPotyvirus.aspx 
• Miller, R.H. and K.S. Pike. 2002. Insects in Wheat-Based Systems. Pages 367-393, 

found in B.C. Curtis, S. Rajaram, and H. Gomez Macpherson (eds.). Bread wheat, 
improvement and production. FAO Plant Production and Protection Series, No. 30. 
Rome. 553 pp.  accessed 7/2/2013 

– http://www.fao.org/docrep/006/Y4011E/Y4011E00.HTM 
• Ombrello, T.  Plant of the Week – Kudzu.  accessed 7/2/2013 

– http://faculty.ucc.edu/biology-ombrello/POW/kudzu.htm 

 



References 
• Scora, R.W.  “On the History and Origin of Citrus”, Bulletin of the Torrey Botanical 

Club, Vol. 102, No. 6 (Nov. - Dec., 1975), pp. 369-375.  Accessed 7/2/2013 –  
– http://www.jstor.org/stable/2484763 . 

• Steck, G., W. Dixon, and D. Dean.  Florida Department of Agriculture and Consumer 
Services, Division of Plant Industry Pest Alert.  Accessed 7/2/2013 –  

– http://www.freshfromflorida.com/pi/pest-alerts/drosophila-suzukii.html  
• USDA APHIS.  Plant Health - Phytophthora ramorum/Sudden Oak Death.  accessed 

7/2/2013 
– http://www.aphis.usda.gov/plant_health/plant_pest_info/pram/index.shtml 

• USDA Citrus Fruit Summary 2010.  accessed 7/2/2013 
– http://usda01.library.cornell.edu/usda/nass/CitrFrui//2010s/2010/CitrFrui-09-23-

2010.pdf 
• USDA-APHIS-PPQ FAQ fact sheet (2007). 
• USDA-APHIS-PPQ Fact Sheet.  Plum Pox.  accessed 7/2/2013 

– http://www.aphis.usda.gov/publications/plant_health/content/printable_version/fs_rev
_plumpox_2009.pdf 

 



References 
• USDA ERS. Soybean and Oil Crops.  accessed 7/2/2013 

– http://www.ers.usda.gov/Briefing/SoybeansOilCrops/ USDA-ERS. Strawberry.  accessed 
7/2/2013 -  

– http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1381  
• USDA ERS. Wheat.  accessed 7/2/2013 

– http://www.ers.usda.gov/Briefing/Wheat/  
• USDA ERS .  Wheat Statistics.  accessed 7/2/2013 

– http://www.ers.usda.gov/data/wheat/YBtable05.asp and  
– http://www.ers.usda.gov/data/wheat/YBtable03.asp 

• US. Forest Service.  Northeastern Area. Forest Health Protection—Hemlock Woolly 
Adelgid.  Accessed 7/2/2013 

– http://www.na.fs.fed.us/fhp/hwa/  
• Winterhalter, A.C. Potyvirus: genome structure, organisation, processing and 

possible functions of mature proteins.  accessed 7/2/2013 
– http://www.uq.edu.au/vdu/VDUPotyvirus.htm 

 


	Overview:�Invasive Species that Affect Plants
	What are the Issues?
	Asian Soybean Rust
	What If…
	Wheat Stem Rust Ug99
	Sunn Pest, Eurygaster integriceps
	Wheat Losses-Who is Affected?
	Does Fruit Have Value?
	U.S. Citrus
	U.S. Citrus
	U.S. Citrus
	U.S. Citrus Production, 2009-10
	Citrus Greening Disease (Huanglongbing)
	Citrus Greening Disease (Huanglongbing)
	U.S. Citrus
	Plum Pox Virus (PPV)
	Plum Pox Virus
	Spotted Wing Drosophila�Drosophila suzukii
	Invasive Species are more than just an agricultural problem, they affect natural areas as well.
	Emerald Ash Borer� Agrilus planipennis 
	Hemlock Woolly Adelgid� Adelges tsugae 
	Hemlock Woolly Adelgid� Adelges tsugae 
	Sudden Oak Death
	Plant Biosecurity
	Regulatory-Roles and Responsibilities
	Plant Protection in the US-�Begins at the Border, Ends with You!
	Department of Homeland Security, Customs and Border Protection
	USDA-APHIS
	Cooperative Agriculture Pest Survey Program
	National Plant Board
	Cooperative Extension-�Roles and Responsibilities
	Cooperative Extension
	National Plant Diagnostic �Network
	NPDN Crop Biosecurity E-Learning
	Regional IPM Centers
	Extension Disaster Education Network
	eXtension
	Research-Roles and Responsibilities
	USDA-Agricultural Research Service
	US Forest Service
	Land Grant Universities
	Private Sector-Roles and Responsibilities
	Certified Crop Advisors
	Homeowners and You!
	Questions?
	Author and Publication Dates
	Reviewer Credits
	Educational Disclaimer and Citation
	Our Partners
	References
	References
	References
	References

