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Presentation Notes
Have you ever worried about not having access to affordable grain products that provide your daily fiber and nutritional needs? Can you imagine how that might impact your health and lifestyle?According to www.choosemyplate.gov, adults should eat between 5 and 8 ounces (142 to 227 grams) of grains everyday while children need between 3 and 7 ounces (85 to 198 grams) a day.  Grains (which are the seeds of grasses that we have cultivated over time – such as wheat) are separated into whole grains and refined grains.  At least half of the daily grain recommendation should be whole grains.  Whole grains contain the bran, germ, and endosperm of the seed (i.e. the whole grass seed) while refined grains have had the bran and germ removed (i.e. it is only a partial seed).We eat whole grains such as oatmeal, brown rice, and things made from whole wheat flour such as whole wheat bread or bagels.  We also eat refined grains such as white rice and food made from white flour such as white bread, tortillas, and pasta.  A slice of bread, a cup of ready to eat cereal, and a ½ cup of cooked rice are each the equivalent of a 1 ounce serving of grain.   However serving size matters quite a bit, so you need to read the label.   For example, a small biscuit (2 inches in diameter) is a 1 ounce serving of grains while a biscuit that measures 3 inches in diameter is a 2 ounce serving of grains.  When was the last time you made or purchased a 3 inch wide biscuit?  Same thing with pancakes, a single 4.5 inch diameter pancake contains 1 ounce of grains.  Do you eat more than one pancake for breakfast?  Does it measure 4.5 inches across?Research has shown that a diet inclusive of whole grains reduces heart disease, diabetes, diverticular disease, and constipation. Source of Information:  Dietary Fiber Food.  High Fiber Foods.	Accessed 7/25/2013-	http://www.dietaryfiberfood.com/High-Fiber-Food.phpUSDA.  Choose My Plate.  Grains.	Accessed 7/25/2013-	http://www.choosemyplate.gov/food-groups/grains.html
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What if you did not have access to affordable fruits, vegetables, dairy products, or sources of protein?  Would that impact your health and lifestyle? According to www.choosemyplate.gov, adults should eat 2.5 to 3 cups of vegetables everyday (children need 1 to 3 cups).  In addition, adults should eat 1.5 to 2 cups of fruit everyday (children need 1 to 2 cups) and 3 cups of dairy everyday (children need 2 to 3 cups). Research shows that a diet that includes fruits and vegetables provides essential vitamins (such as Vitamins A and C and folate), minerals (such as Potassium and Iron), and fiber which reduces the risk of chronic diseases, strokes and coronary artery disease, and certain cancers.  Research also shows that a diet inclusive of dairy products reduces the risk of osteoporosis and high blood pressure.  Inclusion of fruits, vegetables, and dairy in your diet also helps you maintain a healthy weight. What about protein?  We get our protein from beans, meat, eggs, nuts, seeds, and fish.  According to choosemyplate.gov, it is recommended that adults eat 5 to 6.5 ounces of protein everyday (children need 2 to 6 ounces per day).  Protein is an important building block of bones, muscles, cartilage, skin, and blood.  In fact, it is an important component of every cell you have. Source of Information:  Centers for Disease Control and Prevention.  Fruits and Vegetables.	Accessed 7/25/2013-	http://www.fruitsandveggiesmatter.gov/benefits/index.htmlThe Learning Channel.  Health Benefits of Dairy.	accessed 7/25/2013-	http://recipes.howstuffworks.com/fresh-ideas/healthy-dinners/health-benefits-of-dairy-ga.htmUSDA.  Choose My Plate.  Fruits.	Accessed 7/25/2013-	http://www.choosemyplate.gov/food-groups/fruits.html  USDA.  Choose My Plate.  Vegetables.	Accessed 7/25/2013-	http://www.choosemyplate.gov/food-groups/vegetables.htmlWebMD.  The benefits of Protein.	Accessed 7/25/2013-	http://www.webmd.com/fitness-exercise/guide/benefits-protein
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Have you ever wondered where your food comes from?  Let’s look at this pizza.  It has pepperoni, spinach, bell peppers, onions, tomato sauce, and cheese on it.  In addition, the crust is made from wheat.  Where did these products come from?The U.S. is the second largest producer of spinach in the world – responsible for 3% of the world’s production in 2007 (or 680 million pounds) and $164 million.  The U.S. produced 1,468 million pounds and $468,387,000 of green peppers in 2007.  It also produced 7,963 million pounds and $816,061,000 of onions (all kinds) and almost 29 billion pounds and $2,070,484,000 of tomatoes that same year.  The U.S. produced 21,962 million pounds of pork (some of which was used in our pepperoni) and 9777 million pounds of cheese (all kinds) in 2007.  The amount of wheat produced in the U.S. in 2007 was 2,051 million bushels.What other products would you add to your pizza?  Pineapple?  Canadian Bacon?  What if you wanted anchovies?  Where do they come from?  Source of Information:Understanding Dairy markets.  2007.  Total Cheese Production.	accessed 7/25/2013-	http://future.aae.wisc.edu/data/annual_values/by_area/178?tab=production USDA Economic Research Service.  2007.   Bell peppers, onions, and tomatoes.	accessed 7/25/2013-	http://www.ers.usda.gov/data-products/fruit-and-vegetable-prices.aspxUSDA Foreign Agricultural Service.  2013.  Dairy: World Markets and Trade.	accessed 7/25/2013-	http://www.fas.usda.gov/psdonline/circulars/Dairy.pdfUSDA Economic Research Service.  2007.   Pork 	accessed 7/25/2013-	http://www.ers.usda.gov/Publications/AgOutlook/AOTables/USDA Economic Research Service.  2007.  Spinach.	accessed 7/25/2013-	http://www.ers.usda.gov/News/spinachcoverage.htmUSDA Economic Research Service.  2007.   Wheat.	Accessed 7/25/2013 – 	http://www.ers.usda.gov/data/wheat/YBtable01.asp
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Presentation Notes
We normally think of agencies such as the U.S. Food and Drug Administration and the U.S. Department of Agriculture as being responsible for making sure the food we eat is safe, but what about making sure we have a food supply to keep safe in the first place?  What happens if there was a catastrophic loss of a crop or commodity that we use every day?  Would this impact our economy?  Would we still be able to purchase affordable food?  Would this affect what you choose to eat for dinner tonight? With pest pressures (i.e. insects, diseases, etc.) and fluctuations in market needs and prices for commodities (i.e. supply of the food and demand for the food), farming can be a challenging career path.  In fact, since World War II, overall the number of farms in the U.S. has been on the decline, though in 2002, the number of small farms slightly increased by 4%.  Currently, the number of farms in operation appears to be relatively level.  From 2002-07, U.S. farmers sold $297 billion and invested $241 billion in production costs.  On average, this represents a 19% profit margin for the farmers.  Although farming on average in the U.S. continues to be profitable, many of the profit margin ratios are represented by larger scale operations.Source of Information:  Census of Agriculture.  2007 Census Shows Growing Trends in U.S. Agriculture.	accessed 7/25/2013-	http://www.nass.usda.gov/Statistics_by_State/Pennsylvania/Publications/Census_Highlights/2007%20Ag%20Census%20Results.pdfUSDA Economic Research Service.  2006.  Structure and Finances of U.S. Farms: 2005 Family Farm Report.  Economic Information Bulletin No. EIB-12.  	accessed 7/25/2013-	http://www.ers.usda.gov/publications/EIB12/EIB12d.pdf   
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Should crops be used for food or fuel?  The world has a limited supply of land, water, and energy that can be used to grow food and crops to be used as biofuel.  Food shortages in poorer countries have been correlated with a shift in utilizing crops for fuel instead of food.Source of Information:Pimental, D., A. Marklein, M.A. Toth, M.N. Karpoff, G.S. Paul, R. McCormack, J. Kyriazis, and T. Krueger.  2009.  Food versus biofuel:  environmental and economic costs.  Journal of Human Ecology.  37:  1-12.
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• 2007:  First time in history 
that urban populations are 
larger than rural. 

 
• World population estimated 

at greater than 9 billion by 
2050. 

 
• Global poverty alleviation is 

dependent upon agriculture.  
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Did you know that a historical event recently happened for agriculture?  In 2007, urban population numbers exceeded those in rural areas for the first time in history.  As more land is developed for urban use in order to accommodate this trend, there will be less land available for agricultural purposes.  In addition, it is estimated that the world population will exceed 9 billion people by 2050.  Therefore, not only must agricultural production produce food on less land, it has to produce more of it on less land. How will the global community be able to continually feed the world while land designated for agricultural production continues to diminish?  The agricultural sector must continually seek to meet increasing population demands, appropriately use water and other natural resources, and provide a nutritious and safe food supply to the consumers.  Although agricultural production is declining, agriculture itself continues to be an occupation and/or sustenance living strategy for the largest number of people worldwide.  Development and support of the agricultural sector in terms of maximizing agriculture for efficiency of production and for the economic benefit of their farmers is a key factor for poverty alleviation.  It is interesting to note that 18% of the total acreage in the U.S. is crop land while another 18% is either pasture or rangeland.  In fact, the U.S. contains approximately 6.9% of the world’s farmland.  Source of Information:  Agricultural Ecosystems:  Facts and Trends.  2008.  World Business Council for Sustainable Development and the International Union for Conservation of Nature. 	Accessed 7/25/2013-	http://www.wbcsd.org/Pages/EDocument/EDocumentDetails.aspx?ID=13761&NoSearchContextKey=true    US Department of Commerce.  U.S. and World Population Clock.  	Accessed 7/25/2013-	http://www.census.gov/main/www/popclock.htmlUS Economic Research Service.  2013.  State Fact Sheets.	accessed 7/25/2013-	http://www.ers.usda.gov/data-products/state-fact-sheets/state-data.aspx?StateFIPS=00US Forest Service.  U.S. Forest Facts and Historical Trends.	accessed 7/25/2013-	http://www.fia.fs.fed.us/library/briefings-summaries-overviews/docs/ForestFactsMetric.pdfUSDA Natural Resources Conservation Service.  Natural Resources Inventory.	accessed 7/25/2013-	https://prod.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/?cid=nrcs143_014196
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• Increased wealth 
results in a higher 
demand for diverse 
diets, including various 
meats, fruits, and 
vegetables. 

 
• Grain production uses 

less water. 
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Did you know that as a country’s wealth increases, so does the consumer demand for more diverse diets that include meats, fruits, and vegetables?  For example, China has decreased their grain crop acreage as they have increased their wealth.  As a result, they have doubled their meat consumption in the last 20 years and become a world leader in vegetable and apple production.  Increased animal agriculture also results in competition for existing grain crops that are grown to be used to feed the animals instead of being used for human consumption.   The availability of clean water for agricultural production is also an issue. Producing meat, fruit, and vegetable commodities typically requires more water than grain production. Water is a limiting factor due to drought stress, climate change, and competition with urban populations.  60% of all rainfall is “green water” which means that it never reaches a river or aquifer, but instead simply replenishes soil moisture.  After it reaches the soil, it either evaporates or is taken up and then transpired by plants.  On average, 80%-90% of freshwater supplies in developing countries are devoted to agriculture.Source of Information:   Agricultural Ecosystems:  Facts and Trends.  2008.  World Business Council for Sustainable Development and the International Union for Conservation of Nature. 	Accessed 7/25/2013-	http://www.wbcsd.org/Pages/EDocument/EDocumentDetails.aspx?ID=13761&NoSearchContextKey=true    



Summary  

• Agricultural Productivity 
• Consumer Cost and Demand 
• Urbanization 
• Market Value of Agricultural Commodities 
• Food Security and Safety 
• Water Use 
• Minimizing environmental impact 
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In summary, some of the issues that are affecting plant production today include:an increased demand for improved and efficient agricultureavailability of food that needs to be affordable, particularly to poorer individualsurbanization that increases the demand for food but also has the potential to increase food costsagricultural that needs to be a profitable choice for farmers (especially as the market value of agricultural commodities continues to have an impact on the agricultural sector)food security and food safety which refers to both the risk of pathogen and/or pest introductions on the farm as well as the potential contamination of the food supply with bacteria or other pathogens before it reaches the consumerconservation and use of water that is important in agricultural production systems a minimal environmental impact for proposed pest management strategies to be implemented.



Food Security News 

FAO Website:  September 1, 2010 
An interview with Daniele Donati is featured here - 
http://www.fao.org/news/story/en/item/45027/icode/ 
A follow up to this story can be found here - http://www.fao.org/news/story/en/item/54043/icode/.   

Presenter
Presentation Notes
Food availability and security is also at risk from natural disasters.  This article featured on the Food and Agriculture Organization of the United Nations (FAO) website is from September 2010.  It states that: "Unless people get seeds over the next few weeks they will not be able to plant wheat for a year," said Daniele Donati, Chief, FAO Emergency Operations, Asia, Near East, Europe and Special Emergencies. "Food aid alone will not be enough. If the next wheat crop is not salvaged, the food security of millions will be at risk.“FAO did manage to distribute wheat seeds in late September for a winter planting and the resulting spring harvest was enough to feed four million people for six months.  This will hopefully be enough to sustain them until the next fall harvest that will result from the spring planting (providing that nothing else happens).   Note:  There is an interview with Daniele Donati that can be played using the links featured in the slide above.
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World food prices have been rising since 2006, due to numerous factors such as:  increased food demand in developing countriesincreased economic growth and demand for non-agricultural products, such as timber and fiberweather issues in important food exporting countriesincreased oil prices The decreased emphasis in agriculture for developing countries (and their developing partners) due to the low international cost of food is considered as the major factor involved in the 2008 food crisis.   During the food crisis of 2008, food prices showed a dramatic increase in several countries.  For example, rice is a staple crop in several West African countries.  The price of rice rose in Mali by 43%;  in Niger by 50%; in Burkina Faso by 65%; and in Senegal by 112%.  Of all the price increases that occurred in this region, Senegal was most severely impacted as they depend upon imported cereal products for 53% of their domestic conception.  West Africa was not the only area to be hard hit.  Latin American and Caribbean countries also experienced a price increase of 85-90%.  Most of the countries in this region depend upon imports for greater than 40% of their rice.Source of Information:   Food and Agriculture Organizations of the United Nations.   2009. Country responses to the food security crisis: Nature and preliminary implications of the policies pursued.	Accessed 7/25/2013-	http://www.fao.org/fileadmin/user_upload/ISFP/pdf_for_site_Country_Response_to_the_Food_Security.pdf 
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Is America’s Food Supply Safe? 

 
• Related to U.S. and 

international agricultural 
production issues. 

 
• Economic and social impacts 

of a plant-production based 
bioterrorism attack would be 
devastating. 
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You have probably heard of some pests and diseases that have negatively affected our natural ecosystems.  These pests and diseases can be native (i.e. they originated in this country, they were not brought in from another country) such as the southern pine beetle or powdery mildew or they can be exotic (i.e. introduced in this country while originating from another country) such as kudzu and chestnut blight. The resulting damages of these pests and diseases can be quite costly and devastating.  But there are also pests and diseases that can affect our agricultural systems.  Some of them are native, but most of them are exotic. When discussing the impacts of pests and diseases on economically important plants (i.e. food crops, lumber crops, nursery plants, etc.), we often use the term plant biosecurity or crop biosecurity.  These terms are closely connected to both the U.S. and international agricultural production issues that we have already discussed.Most of the plant pathogen, arthropod, and nematode exotic species introductions (i.e. invasives) that have affected U.S. agriculture have occurred through accidental or unintentional pathways.  Many of the weed-based invasive species have also been accidental, but in some cases, intentional introductions occurred with plants that were introduced for their horticultural or ornamental value.  Once the plant became established in its new environment-that’s when it’s weed potential became known. In addition, weather such as hurricanes or prevailing wind patterns can play a role in distributing invasive species around the world.     Accidental introductions of invasive species have increased in recent years due to:  increased international commercial trade of various plant-based commodities or products that could harbor plant pestshuman travel patterns in which unintentional hitchhikers are moved as people travel from place to placethe intentional transport of plant propagation material and animals by private citizens that either are unaware of or ignore the regulations.  Exotic plant pests have arrived on nursery plants shipped from offshore locations, seeds, solid wood packing material, products made from plants (such as decorative pine cones), and even ceramic tile (i.e. this was due to the packing and shipping method, not because the tile was composed of a plant product).Although accidental pathways are fairly common, the possibility of a purposely introduced plant pathogen or pest as a bioterrorism agent does exist.  If such an event were to occur, the economic and social impacts would be devastating.  Although starvation and famine could occur in some developing countries, the U.S. would primarily be impacted economically, through export trade restrictions from other countries, and by a reduced capacity to provide food-based humanitarian aid to countries in need.  Consider this question-do you think America’s food supply is safe?  Remember that there are several points of potential pest or pathogen entry into the U.S. food supply-such as the farm, packaging house, food processing and/or distribution centers, local grocery stores, and restaurants.  In general, many experts agree that agriculture may be a potential ‘soft’ target for bioterrorism since there are many points of potential pathogen/or pest introduction in the farm-to-table process.Source of Information:  Gullino, M.L., J. Fletcher, and J.P. Stack.  2008.  Crop biosecurity:  definitions and role in food safety and food security.  In Crop Biosecurity:  Assuring our Global Food Supply.  Gullino, M.L., J. Fletcher, A. Gamliel, J.P. Stack.  (eds).Halbert, S.  2004.  Pathways for the introduction of exotic pests:  a Florida perspective.  Entomological Society of America  Annual Conference, Salt Lake City, UT.  	Accessed 7/25/2013-	Abstract. http://esa.confex.com/esa/2004/techprogram/paper_14325.htm   Pimental, D., R. Zuniga, and D. Morrison.  2004.  Update on the environmental and economic costs associated with invasive species in the United States.  Ecological Economics.  52:  273-288.USDA-APHIS-PPQ guidelines for pathway surveys.	accessed 7/25/2013-	http://caps.ceris.purdue.edu/guidelines/2011/nsg
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Let’s go back to our pizza example.  We said that the U.S. is the second largest producer of spinach in the world – responsible for 3% of the world’s production in 2007 (or 680 million pounds) and $164 million.  The U.S. produced 1,468 million pounds and $468,387,000 of green peppers in 2007; as well as 7,963 million pounds and $816,061,000 of onions (all kinds) and almost 29 billion pounds and $2,070,484,000 of tomatoes.  In addition, the U.S. produced 21,962 million pounds of pork, 9777 million pounds of cheese (all kinds), and 2,051 million bushels of wheat. These are some staggering numbers.  However, as much as we produce, we also import quite a bit.  The U.S. imported 21 million pounds of spinach, 1,371 million pounds of bell peppers, more than 902 million pounds of onions (number is for fresh onions only), 2,360 million pounds of tomatoes, 968 million pounds of pork, almost 355 million pounds of cheese (all kinds), and 86 million bushels of wheat in 2007.What happens to the local food supply if we accidentally import a pest of these products when we import the product itself?  What would happen to your pizza if someone brings one in on purpose? Would you be able to afford it?  Would you even be able to make it?Source of Information:Understanding Dairy markets.  2007.  Total Cheese Production.	accessed 7/25/2013-	http://future.aae.wisc.edu/data/annual_values/by_area/178?tab=production USDA Economic Research Service.  2007.   Bell peppers, onions, and tomatoes.	accessed 7/25/2013-	http://www.ers.usda.gov/data-products/fruit-and-vegetable-prices.aspxUSDA Foreign Agricultural Service.  2013.  Dairy: World Markets and Trade.	accessed 7/25/2013-	http://www.fas.usda.gov/psdonline/circulars/Dairy.pdfUSDA Economic Research Service.  2007.   Pork 	accessed 7/25/2013-	http://www.ers.usda.gov/Publications/AgOutlook/AOTables/USDA Economic Research Service.  2007.  Spinach.	accessed 7/25/2013-	http://www.ers.usda.gov/News/spinachcoverage.htmUSDA Economic Research Service.  2007.   Wheat.	Accessed 7/25/2013 – 	http://www.ers.usda.gov/data/wheat/YBtable01.asp



20th Century Agroterrorism 

• Glanders 
• Can be commonly 

seen today in 
Africa, Asia, the 
Middle East, 
Central and South 
America. 

• Used by Germany, 
WWI and Japan, 
WWII 
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Presentation Notes
Agroterrorism is the intentional release of a pest or pathogen specifically to disrupt or destroy a food supply.  Is agroterrorism a real threat?  We will briefly mention some documented cases and/or strong allegations of agroterrorism in the 20th century in this presentation.  Our first example involves the use of the bacteria (Burkholderia mallei) that causes the disease glanders which is a contagious and fatal disease that affects horses, donkeys, and mules in particular.  It can also be transmitted to other mammals, including humans either through direct contact with infected fluids or by eating meat from an infected animal that has not been properly cooked.  The disease causes fever, chills, muscle aches, and sticky yellow discharge from nasal passages.  Infection of the blood, localized infections, pulmonary infections, and even chronic infection can occur with this disease.  The use of this bacteria as a biological weapon has occurred many times during the 20th century.  In World War I, Germany distributed bacterial cultures to undercover agents in an attempt to infect livestock being shipped to the Allies (they also distributed cultures of bacteria that caused anthrax).  In World War II, the Japanese forces used it and it has been suggested that this was also used against the mujahideen in Afghanistan in the 1980s (though this use was limited).  It is interesting to note that although no naturally occurring case of glanders has been seen in the U.S. since the 1940s, it is commonly seen in domestic animals in Africa, Asia, the Middle East, and Central and South America.Source of Information:Centers for Disease Control and Prevention.  2012.  Glanders.  	Accessed 7/26/2013-	http://www.cdc.gov/nczved/divisions/dfbmd/diseases/glanders/ Redmond, C., M.J. Pearce, R.J. Manchee, and B. P. Berdal.  1998.  “Deadly relic of the Great War”. Nature, vol. 393.   	Accessed 7/26/2013-	http://www.nature.com/nature/journal/v393/n6687/full/393747a0.htmlSrinivasan, A., C.N. Kraus, D. DeShazer, P. Becker, J. Dick, L. Spacek, J.G. Bartlett, W.R. Byrne, and D.L. Thomas.  2001.  “Glanders in a military research biologist”.  New England Journal of Medicine, vol. 345, No. 4.  	Accessed 7/26/2013-	http://www.nejm.org/doi/full/10.1056/NEJM200107263450404Wheelis, M. 1998.  “First shots fired in biological warfare”. Nature, vol. 395.	Accessed 7/26/2013-	http://www.nature.com/nature/journal/v395/n6699/pdf/395213a0.pdf
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• Anthrax 
• Somewhat common 

disease in tropical 
countries 

• Occurs occasionally 
in the U.S. 

• Used by Japan, WWII 
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Presentation Notes
The next example involves anthrax. Anthrax is a disease caused by the bacteria Bacillus anthracis.  In livestock, the disease usually results in the death of the animal within 1 to 3 days.  By the time the symptoms are seen, it is usually too late.  This disease can also be spread to humans through direct contact with spores found in animal products and from eating infected animals.  It has 3 forms: cutaneous, gastrointestinal, and inhalation.  Symptoms range from blisters (cutaneous anthrax) to nausea, bloody diarrhea, fever, and stomach pain (gastrointestinal anthrax) to cold or flu like symptoms (inhalation anthrax).  Anthrax is a naturally occurring disease that is somewhat common in tropical countries such as Africa, South and Central America, southern and eastern Europe, Asia, the Caribbean, and the Middle East.  It has also been seen occasionally in the United States.   During World War II, Japan was accused of using anthrax against its enemies.  The infamous Unit 371 conducted biological warfare research and human experimentations using these as well as other deadly diseases.  Source of Information:Arizona Department of Health Services.  Bioterrorism Timeline.	Accessed 7/26/2013-	http://www.azdhs.gov/phs/emergency-preparedness/bioterrorism/timeline.htmCenters for Disease Control and Prevention.  2011. Anthrax.	Accessed 7/26/2013-	http://www.bt.cdc.gov/agent/anthrax/Croddy, E., J. Wirtz, and J. Larsen, eds.  Weapons of Mass Destruction, an Encyclopedia of Worldwide Policy, Technology, and History 	Accessed 7/26/2013-	http://books.google.com/books?id=ZzlNgS70OHAC&printsec=frontcover&dq=weapons+of+mass+destruction+and+encyclopedia&hl=en&ei=bg0mTaj8LMSp8Aa3xeiNAg&sa=X&oi=book_result&ct=result&resnum=1&ved=0CCMQ6AEwAA#v=onepage&q&f=falseParker, R., C. Mathis, M. Looper, and J. Sawyer.  2007.  Anthrax and Livestock.  Guide B-120. New Mexico State University Cooperative Extension Service.  	Accessed 7/26/2013-	http://aces.nmsu.edu/pubs/_b/B-120.pdf
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20th Century Agroterrorism 

• Rinderpest  
• Occurred in Europe, 

Africa, and Asia 
• Used by Japan, WWII 
• Global eradication 

declared on June 28, 
2011 

 

 
 
A video about GREP’s efforts to eradicate rinderpest can be found at the  
FAO website here - http://www.fao.org/ag/againfo/programmes/en/grep/home.html 
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Rinderpest is a viral disease that is highly contagious among cattle, domesticated buffalo, and some wildlife (it does not cause disease in humans).  Symptoms vary in severity from fever and sudden death to fever with congestion and nasal discharges, and lesions.  Animals that survive rinderpest generally have a lifetime immunity, but fatalities are high in those populations that contract this disease.  It was not a full scale problem in the Western hemisphere, but it was devastating to Europe, Africa, and Asia.  This led to collaborative efforts to strive for global eradication. Through the advancing technology of vaccines and international surveillance of the disease, it was announced that the Global Rinderpest Eradication Programme (GREP) successfully eliminated the disease on June 28, 2011 during the UN FAO Conference (this campaign ran from 1945 – 2011). This is the first animal disease to be eradicated, and the second disease overall to be eradicated in history (the first being smallpox).     Along with anthrax, Japan also used rinderpest against enemies in WWII. Source of Information:Arizona Department of Health Services.  Bioterrorism Timeline.	Accessed 7/26/2013-	http://www.azdhs.gov/phs/emergency-preparedness/bioterrorism/timeline.htmCroddy, E., J. Wirtz, and J. Larsen, eds.  Weapons of Mass Destruction, an Encyclopedia of Worldwide Policy, Technology, and History 	Accessed 7/26/2013-	http://books.google.com/books?id=ZzlNgS70OHAC&printsec=frontcover&dq=weapons+of+mass+destruction+and+encyclopedia&hl=en&ei=bg0mTaj8LMSp8Aa3xeiNAg&sa=X&oi=book_result&ct=result&resnum=1&ved=0CCMQ6AEwAA#v=onepage&q&f=falseFood and Agriculture Organization of the United Nations.  Global Rinderpest Eradication Programme.  	Accessed 7/26/2013-	http://www.fao.org/ag/againfo/programmes/en/grep/home.htmlThe Center for Food Security and Public Health. 2008.   Rinderpest.  Iowa State University.	Accessed 7/26/2013-	http://www.cfsph.iastate.edu/Factsheets/pdfs/rinderpest.pdf

http://www.fao.org/ag/againfo/programmes/en/grep/home.html
http://www.ars.usda.gov/is/graphics/photos/


20th Century Agroterrorism 

• Colorado Potato 
Beetles 

• Used by 
Germany, WWII 

 
 

Photo Credit:  David Cappaert, Michigan State University,  
http://www.bugwood.org/ Image No. 5178045  
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Presentation Notes
During World War II, Germany was accused of dropping cartons of Colorado Potato Beetle, Leptinotarsa decemlineata, into Southern England’s agricultural crops.  Colorado Potato Beetle is a major pest of potato and other solanaceous crops.  Germany apparently began a large scale breeding program in 1943 and conducted field research on deploying the beetle from aircraft over their own fields to see how well the beetle would disperse.  It did not seem to occur to them that they may be intentionally infecting their own crop fields as a result of their field trials.  Source of Information:Garrett, B.C. 1996.  “The Colorado Potato beetle Goes to War”. Chemical Weapons Convention Bulletin, vol. 33.  	Accessed 7/26/2013-	http://www.sussex.ac.uk/Units/spru/hsp/documents/CWCB33-Garrett.pdf



20th Century Agroterrorism 

• African bush 
milk 

• Used by the 
Mau Mau, 
1952 

 
 

Photo Credit:  Scott Bauer, USDA-ARS, USDA-ARS Image Gallery,  
http://www.ars.usda.gov/is/graphics/photos/,  
Image No. K7686-7 
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Presentation Notes
In 1952, the Mau Mau killed 33 head of cattle in Kenya during a local tribal conflict.  African bush milk is a locally occurring plant, Synadenium grantii (native to East Central Africa).  The plant is a succulent shrub whose milky latex causes severe irritation to skin and is toxic if eaten.  It was used to kill the cattle.  Source of Information:Bailey, K.C.  2001. The Biological and Toxin Weapons Threat to the United States.	Accessed 7/26/2013-	http://www.nipp.org/National%20Institute%20Press/Archives/Publication%20Archive%20PDF/Toxin%20Weapons2.pdfCarus, W. S., 2002.  Bioterrorism and Biocrimes:  The Illicit Use of Biological Agents since 1900 	accessed 7/26/2013-	http://books.google.com/books?id=1jEP8Ve4zwgC&printsec=frontcover&dq=bioterrorism+and+biocrimes&hl=en&ei=Ow0mTfSNJIK88gbftvCWAQ&sa=X&oi=book_result&ct=result&resnum=1&ved=0CCsQ6AEwAA#v=onepage&q&f=falseRussell, A. B. Synadenium grantii .  Poisonous Plants of North Carolina.  	Accessed 7/26/2013-	http://www.ces.ncsu.edu/depts/hort/consumer/poison/Synadgr.htmSpoerke, D. G. and S. C. Smolinske.  1990.  Toxicity of Houseplants.  CRC Press, Inc. Boca Raton, Florida. 	Accessed 7/26/2013- 	http://books.google.com/books?id=a7-f66fRfzQC&pg=PA207&lpg=PA207&dq=african+milk+bush+poisoning&source=bl&ots=F-h6ohcITG&sig=1rGX2w141wdnJcLedTvOlbtvIEM&hl=en&ei=fSDpTef0CqHx0gGOrsGXAQ&sa=X&oi=book_result&ct=result&resnum=6&ved=0CDsQ6AEwBTgK#v=onepage&q&f=false



20th Century Agroterrorism 

• Mercury poisoning of 
Israeli oranges 

• Used by the Arab 
Revolutionary Council, 
1978 

 
 

Photo Credit:  USDA-ARS Image Gallery 
http://www.ars.usda.gov/is/graphics/photos/,  
Image No. K3644-12 
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In 1978, the Arab Revolutionary Council used mercury to poison Israeli oranges by rubbing it onto the skin of the fruit in an attempt to cause economic harm to Israel.  Twelve people got sick (including children in West Germany and Holland where the oranges where exported).  A 40% reduction in orange exports from Israel occurred.  It is important to remember that any type of terror, including agroterrorism, includes not only a human component, but an economic component.     Source of Information:Carus, W. S., 2002.  Bioterrorism and Biocrimes:  The Illicit Use of Biological Agents since 1900 	accessed 7/26/2013-	http://books.google.com/books?id=1jEP8Ve4zwgC&printsec=frontcover&dq=bioterrorism+and+biocrimes&hl=en&ei=Ow0mTfSNJIK88gbftvCWAQ&sa=X&oi=book_result&ct=result&resnum=1&ved=0CCsQ6AEwAA#v=onepage&q&f=falseMurphy, P.J., 2004.  The Wolves of Islam: Russia and the Faces of Chechen Terror 	accessed 7/26/2013-	http://books.google.com/books?id=_LXfR7wNWTUC&printsec=frontcover&dq=wolves+of+islam&source=bl&ots=NIitRikZwT&sig=I326DEGrZi5_pTI36hgi5TOYfiQ&hl=en&ei=Ew0mTZqPNcP88Ab-053KAQ&sa=X&oi=book_result&ct=result&resnum=3&ved=0CCoQ6AEwAg#v=onepage&q&f=false 



20th Century Agroterrorism 

• Pesticide poisoning of 
grapes  

• Used by Israeli 
individuals in Gosh 
Etzion, 1997 

• ~17,000 metric tons of 
grapes destroyed 

 
 Photo Credit:  Patrick Tregenza, USDA-ARS,  

USDA-ARS Image Gallery, 
http://www.ars.usda.gov/is/graphics/photos/,  
Image No. K5632-3 
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Presentation Notes
Although we often think of pesticides in terms of their benefits for pest control, pesticides could also be potentially utilized as a weapon in agroterrorism.  In 1997, Israeli individuals in Gosh Etzion sprayed pesticides on grapevines in two Palestine villages.  Approximately 17,000 metric tons of grapes were destroyed.  On the surface, a loss of grapes used as food for consumption within the country or for export or for use in the wine industry in a region may not seem serious, however, historical cases of pests in the grape/wine industry speak to their importance, especially their economic importance.  For example, in the 1840’s-50’s, powdery mildew (a fungus - Erysiphe necator) was accidentally introduced into Europe.  Powdery mildew is native to the Eastern U.S., but grapes grown elsewhere were completely susceptible to this disease.  With a 40%-50% crop loss, starvation and immigration occurred in Europe until a solution to the problem was found.A more complete historical account of powdery mildew can be found in:  Sumner (ed.). 2003. Exotic Pests and Diseases: Biology and Economics for Biosecurity. Iowa State Press. 265 pages.Source of Information:James Martin Center for Nonproliferation Studies. Chronology of CBW Incidents Targeting Agriculture 1915-2008.	accessed 7/26/2013-	http://cns.miis.edu/cbw/agchron.htmKarasik, T.W., 2002.  Toxic Warfare  	accessed 7/26/2013-	http://books.google.com/books?id=zoDbDBsAMHIC&printsec=frontcover&dq=toxic+warfare&hl=en&ei=sg0mTdb1DIO78gaWjYnXAQ&sa=X&oi=book_result&ct=result&resnum=1&ved=0CCYQ6AEwAA#v=onepage&q&f=false



20th Century Agricultural 
Bioweapons Programs 

• Canada, 1940s-1960s 

• France, 1939-1972 

• Former Soviet Union, 

1935-1992 

• Germany, 1915-1917 

• Iraq, 1980s-unknown 

 

• Japan, 1937-1945 

• South Africa, 1980s-1993 

• United Kingdom, 1937-

1960s 

• United States,  1943-1969 

Presenter
Presentation Notes
When considering the possibility of agroterrorism, it is important to recognize that several countries in the 20th century, including the U.S. has or had documented bioweapons programs.  A few other countries were suspected of developing bioweapons programs, but the information could not be confirmed.Note:  Several good videos are available on the CDC website for inclusion in a lecture or presentation include the CDC video series entitled “The History of Bioterrorism”.  It is available at:  http://www.bt.cdc.gov/training/historyofbt/  The entire video series is about 27 minutes long, or you can choose to view the following topics:  overview, anthrax, plague, smallpox, botulism, viral hemorrhagic fever, and tularemia.Source of Information:  Video – The History of Bioterrorism.  	accessed 7/26/2013-	http://www.bt.cdc.gov/training/historyofbt/  



Select Agents and Toxin List 

• Public Health Security and Bioterrorism 
Preparedness Response Act of 2002, HHS 
– CDC 

• Agricultural Bioterrorism Protection Act of 
2002, USDA 
– APHIS-VS 
– APHIS-PPQ 

• Lists updated biannually  

Presenter
Presentation Notes
The Department of Health and Human Services, Center for Disease Control (HHS-CDC) and the United States Department of Agriculture (USDA) have come together to create a list of select agents and toxins that they feel could be potentially devastating to either human health and/or animal and plant health (particularly those plants and animals that are part of a food supply) should they come into the U.S. (i.e. these are not here - yet).  Within the USDA is the Animal and Plant Health Inspection Service (USDA-APHIS).  They have two departments that focus on these animal and plant issues: USDA-APHIS-VS or Veterinary Services focuses on animal issues while USDA-APHIS-PPQ or plant protection and quarantine focuses on plant issues. Select Agents and Toxins are (quoted from the website reference listed below):  “The Public Health Security and Bioterrorism Preparedness and Response Act of 2002, Subtitle A of Public Law 107–188 requires the Department of Health and Human Services (HHS) to establish and regulate a list of biological agents and toxins that have the potential to pose a severe threat to public health and safety.”   CDC (the Centers for Disease Control) within HHS is responsible for this list.Select Agents and Toxins are (also quoted from the website reference listed below):“The Agricultural Bioterrorism Protection Act of 2002  requires the United States Department of Agriculture (USDA) to establish and regulate a list of biological agents that have the potential to pose a severe threat to animal health and safety, plant health and safety, or to the safety of animal or plant products (Select Agents).”  USDA-APHIS-VS is responsible for animal related select agents and toxins.  USDA-APHIS-PPQ is responsible for plant-related select agents and toxins.As of January 2013, there were:• 29 select agents and toxins of human health concern (HHS-CDC) • 10 select agents and toxins of both human health and animal concern, including anthrax and glanders both of which have been previously discussed (HHS-CDC; USDA-APHIS-VS)• 23 select agents and toxins of animal concern, including rinderpest that has been previously discussed (USDA-APHIS-VS)• 7 select agents and toxins of plant concern (USDA-APHIS-PPQ)We will focus on the select agents and toxins of plant concern. Source of Information:National Registry of Select Agents	accessed 7/26/2013-	http://www.selectagents.gov/Select%20Agents%20and%20Toxins.html 



USDA-APHIS-PPQ 
Select Agent and Toxin List 

• Peronosclerospora philippinensis (Peronosclerospora  
sacchari)  

• Sclerophthora rayssiae var zeae 
• Phoma glycinicola (formerly Pyrenochaeta glycines) 
• Ralstonia solanacearum race 3, biovar 2 
• Rathayibacter toxicus 
• Synchytrium endobioticum 
• Xanthomonas oryzae 

Presenter
Presentation Notes
This is the USDA-APHIS-PPQ select agent and toxin list (as of May 2011).  Remember that select agents are considered to be potential biosecurity threats to human, animal, and/or plant health.  This list focuses mainly on those that affect plants, though one can also affect animals and humans.  Although exotic, invasive species can impact plants in both the agronomic and natural environment, most of the USDA-APHIS-PPQ select agents of concern affect major agronomic crops. • Peronosclerospora philippinensis is known as Philippine downy mildew and its hosts include maize, sugarcane, sorghum, and grasses.• Sclerophthora rayssiae var. zeae is also known as brown stripe downy mildew and primarily infests corn.• Phoma glycinicola is also known as red leaf blotch and it infects soybeans.• Ralstonia solanacearum race 3, biovar 2 is also known as southern wilt, bacterial wilt, and brown rot depending on the host.  It primarily infests solanaceous crops.• Rathayibacter toxicus is known as gumming disease and it affects rye and other grasses. • Synchytrium endobioticum is known as potato wart disease and it infests potatoes.• Xanthomonas oryzae causes bacterial blight in rice and some sedges. A listing of all select agents and toxins (human, animal, and plant) can be found at:  http://www.selectagents.gov/select%20agents%20and%20Toxins%20list.html    Information on the USDA-APHIS select agent program can be found at:  http://www.aphis.usda.gov/programs/ag_selectagent/.    



Philippine Downy  
Mildew (PDM) 

• Tropical Africa and Asia 
 
• Maize, Sugarcane, Sorghum, 

Oats, Grasses  
 
• Chlorotic striping  followed by 

downy growth on or under leaf 
surface  
 

• Followed by abnormally erect 
leaves that appear dried out 
followed by malformed tassels, 
interrupted ear formation and 
sterile seeds 

Photo credits: C. De Leon - 
http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/Corn%20Downy%20
Mildew%2009-18-06.pdf  

 

Presenter
Presentation Notes
Philippine downy mildew is caused by the fungus Peronosclerospora philippinensis (synonym Peronosclerospora sacchari).  It is a destructive disease of corn in tropical Africa and Asia (China, India, Indonesia, Nepal, Pakistan, and Thailand). Although Philippine downy mildew is primarily a concern of maize or corn, it can also infect oats, sugarcane, sorghum, and many weedy grass species such as little blue stem (Schizachyrium scoparium) and big blue stem (Andropogon gerardii).   Symptoms of the disease include chlorotic stripes on the leaves (top left) followed by downy covering on the underside of the leaves (bottom - this is the site of spore production and source of disease spread to other plants).  As the plant grows, the leaves may narrow, become abnormally erect, and appear dried out (top right).  Continued growing produces malformed tassels, interruption of ear formation, and sterile seeds.  The spread of the disease is through spores blown by the wind or carried by the rain.  Infection usually occurs if spore production is also followed by a rain event.  The disease can also be transmitted by seeds from an infected plant, but if you dry the seeds to below 14% moisture level, the resulting plant will not be infected. Diagnosis of the disease can be tricky as Peronosclerospora sorghi (an endemic pathogen to the US) has similar symptoms. Therefore, diagnosis is made by looking at the conidia (spores) under the microscope.  Ultimate diagnosis should rest with USDA-APHIS-PPQ.  Early detection, survey, and monitoring would be essential to reducing crops losses if Philippine downy mildew were detected in the U.S.What could be the impact of Philippine downy mildew becoming established in the U.S.?The U.S. planted 88.19 million acres of corn which produced 12,447 million bushels and almost $71 billion in the 2010-2011 growing season.  The U.S. also planted 5.4 million acres of sorghum and 3.14 million acres of oats both of which can not only suffer from this plant disease, but can also serve as sources of inoculum for further disease spread.  In addition, little blue stem and big blue stem can also easily act as a reservoir of the disease as they are usually found in conjunction with corn fields. Annual losses of corn from this disease can be 40-60% and in some cases of sweet corn, the loss has been 100%.   Source of Information:  Nyvall, R.F.  1999.  Field Crop Diseases.  Iowa State University Press.USDA-ARS.  2006.  Recovery plan for Philippine downy mildew and brown strip mildew of maize 	Accessed 7/26/2013- 	http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/Corn%20Downy%20Mildew%2009-18-06.pdf USDA Economic Research Service.  Feed Grains: Yearbook Tables.  	Accessed 7/26/2013- 	http://www.ers.usda.gov/data/feedgrains/Table.asp?t=01

http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/Corn Downy Mildew 09-18-06.pdf
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Brown stripe downy mildew 

Photo credits: C. De Leon - 
http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/Corn%20Downy%20Mildews%2060918.pdf  

• Found in tropical Asia 
 
• Mainly affects corn, but can 

be found in crabgrass 
 
• Narrow chlorotic stripes 

(mostly yellow, but 
sometimes red to purple) 
 

• Lesions with well defined 
margins that come together 
to form large, necrotic 
lesions.  May have small seed 
size. 

Presenter
Presentation Notes
Brown stripe downy mildew is caused by the fungus Sclerophthora rayssiae variety zeae. It is found in tropical Asia (India, Myanmar, Nepal, Pakistan, and Thailand), and was first reported in India in 1962.  This disease affects corn crops, but can also be found in crab grass (which may act as a reservoir for this disease). Symptoms seen in the early stages of the disease include narrow chlorotic stripes usually 3 to 7mm wide.  These stripes are usually yellow, but may be red to purple in some genotypes.  They usually begin in the lower leaves of the plant.  Eventually lesions will also be seen.  These lesions will have well defined margins and can come together to make much larger necrotic lesions.  Severely lesioned leaves will shed prematurely and plant death can result if the disease occurs prior to flowering.  The disease will not affect the floral tissues, but it is associated with smaller seed size.  If conditions are humid, signs of the disease can be seen in spore growth which looks gray-white and wooly and are found on the upper and lower surfaces of the lesions.  Young plants are particularly vulnerable to infection.     This disease occurs sporadically in areas with moderate rainfall (50 to 70cm annually) but has its greatest occurrence in areas of high rainfall (100 to 200cm annually). The disease is spread through both soil and the seed.  However, infections and outbreaks primarily occur from soil borne over-wintering spores that germinate in wet soil.  If the seed is dried to 14% moisture or less (and stored for 4 weeks), however, it will not produce an infected seedling.  For disease transmission through soil, a wet period of at least 12 hours is needed.  This allows for the splashing of the spores onto the plant material and germination of those spores.  Rain and wind serve as a secondary source for spore dispersal and infection. Ultimate diagnosis should rest with USDA-APHIS-PPQ because these symptoms can be confused with other plant diseases. A diagnosis is made by looking at the conidia (spores) under the microscope and through molecular analysis. What could be the impact of brown stripe downy mildew becoming established in the U.S.?Remember, the U.S. planted 88.19 million acres of corn which produced 12,447 million bushels and almost $71 billion in the 2010-2011 growing season.  Crabgrass is one of the most common lawn weeds and can easily act as a reservoir of this disease. This is one of the more damaging diseases of corn in Asia, with reduction in crop yield usually ranging between 20 to 90% but can reach 100%.  Even if we only lost 20% of the corn crop in the US to this disease, it could result in a $13 billion loss (based on 2010-2011 prices).Source of Information:  Putnam, M.L.  2007. “Brown Stripe Downy Mildew (Sclerophthora rayssiae var. zeae) of Maize”.  Plant Health Progress.	Accessed 7/26/2013-	http://www.plantmanagementnetwork.org/pub/php/diagnosticguide/2007/stripe/USDA-ARS.  2006. Recovery Plan for Philippine Downy Mildew and Brown Stripe Downy Mildew of Corn – 	Accessed 7/26/2013-	http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/Corn%20Downy%20Mildews%2060918.pdf    USDA Economic Research Service.  Feed Grains: Yearbook Tables.  	Accessed 7/26/2013- 	http://www.ers.usda.gov/data/feedgrains/Table.asp?t=01

http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/Corn Downy Mildews 60918.pdf


Red Leaf Blotch (RLB) 

Photo credits: 
http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/Soybean%20RLB%20FINAL%20July%202009.pdf  

• Central and Southern 
Africa 

 
• Soybeans  
 
• Lesions along the veins 

which spread to the lower 
leaf and then come 
together to form necrotic 
regions 
 

• Can also form lesions on 
pods, stems, and petioles 

Presenter
Presentation Notes
Red Leaf Blotch (aka Pyrenochaeta leaf spot or blotch and Dactuliophora leaf spot) is caused by the fungus Phoma glycinicola (formerly known as Pyrenochaeta glycines).  It is found in central and southern Africa (Cameroon, Ethiopia, Malawi, Nigeria, Rwanda, Uganda, Zaire, Zambia, and Zimbabwe).  Symptoms of the disease include circular to angular lesions (1-3mm in diameter) that appear first on unifoliate (simple) leaves associated with the primary leaf vein (top left).  Then progressing to lesions on the underside of the simple leaves (top right) and moving to the trifoliate leaves.  The disease continues with lesions that come together to make larger lesions (bottom left).  Advanced blotching from the lesions appear as dark red spots on the upper leaf surfaces and spots with dark borders on lower leaf surfaces. These lesions can come together to form large necrotic areas with buff colored centers and dark margins and chlorotic halos (bottom right).  These necrotic areas will fall off leaving a shot hole appearance. Heavily lesioned leaves will drop prematurely (keeping the soil contaminated with fungal spores). Leaf drop may occur 5-10 days prior to maturation, which can significantly impact yield.  Lesions can also appear on the petioles, pods, and stems throughout the growing season. These lesions are ovoid (1-5mm long) and mauve or purple in color.  It is not known to be wind or seed disseminated, but instead spores live in contaminated soil which will germinate with the rainfall (when splashed onto the leaf surfaces) and infect the plant.  It is thought that spores overwintering in the soil serve as the source of inoculum for the following year.  Potential reservoir species for possible infection include a perennial legume (Neonotonia wightii) that inhabits the woodlands and grasslands of southern Africa.  Other potential reservoirs outside of its range include many species of legumes such as kudzu, lentil, cowpea, common pea, and winter vetch (all found in the U.S.).  This fungus is culturable and fairly easy to identify within the Phoma group but as with all select agents, USDA-APHIS-PPQ should provide the final identification for any suspect samples.What could be the impact of red leaf blotch becoming established in the U.S.?The U.S. planted 77.4 million acres of soybeans which produced 3,329 million bushels and around $38.6 billion in the 2010 growing season.  This disease can reduce soybean harvests by 10-50% ($3.86 to 19.3 billion).  The U.S. is currently the world’s leading producer and exporter in soybeans.  A fungal disease, such as red leaf blotch, could have a devastating effect on food availability in many parts of the world if significant losses were to occur to the U.S. soybean crop.  Source of Information:  Laboratory for Soybean Disease Research.  	Accessed 7/26/2013-	http://www.soydiseases.illinois.edu/index.cfm?category=diseases&disease=121Nyvall, R.F.  1999.  Field Crop Diseases.  Iowa State University Press.Oregon State University Extension Service.  Red leaf blotch of soybean.	Accessed 7/26/2013-	http://www.science.oregonstate.edu/bpp/Plant_Clinic/Disease_sheets/Red%20leaf%20blotch%20of%20soybean.pdf USDA ARS.  2009.   Recovery plan for red leaf blotch of soybean.	Accessed 7/26/2013-	http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/Soybean%20RLB%20FINAL%20July%202009.pdf USDA Economic Research Service. Soybeans and Oil Crops.	Accessed 7/26/2013-	http://www.ers.usda.gov/topics/crops/soybeans-oil-crops.aspx

http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/Soybean RLB FINAL July 2009.pdf


Southern Wilt, Bacterial Wilt, and 
Brown rot 

• Found around the world 
 
• Mainly affects solanaceous plants   
 
• Brown rot in potatoes - leaves 

wilt during the daytime, then 
recover during the night.  They 
may develop a bronze cast and 
turn downwards. 
 

• Plants become stunted and 
chlorotic with the stem having a 
streaked brown appearance. 

Photo credit Centro Internacional de la Papa, Lima, Peru 
http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-
ralstonia.pdf 

Presenter
Presentation Notes
All these bacterial diseases are caused by Ralstonia solanacearum race 3, biovar 2.  While there are other races and biovars (some being already present in the U.S.), only this particular race and biovar is on the select agent list for the U.S.  Distribution ranges from parts of Europe (including the United Kingdom, Germany, and Spain), parts of Asia (including China, India, Indonesia, Iran, and Japan), parts of Africa (including Burundi, Egypt, and Kenya), parts of South America (including Argentina, Brazil, and Bolivia), parts of Australia and Papua New Guinea, and parts of Central America and the Caribbean (including Costa Rica, Guadeloupe, and Mexico).  It mainly affects solanaceous plants such as potatoes (where the disease is called brown rot) and tomatoes (where the disease is called bacterial wilt).   Other solanaceous plants such as eggplant, peppers, nightshade, and bittersweet can be infected by and thus become reservoirs for this bacteria.  Non-solanaceous plants that can be reservoirs for this bacteria include Brassica spp., sticky chickweed (Cerastium glomeratum), white snow (Drymaria cordata), and geraniums (where the disease is called southern wilt).  This is a soilborne pathogen (found in wet soils – i.e. soils that have poor drainage) that tolerates a wide range of temperatures (50-95⁰F), but has an optimal infectious temperature of 80⁰F.  It can also be transmitted by contaminated water such as an irrigation system and infected plant parts such as cuttings and seed.  Diagnosis needs to be made by USDA-APHIS-PPQ as symptoms can be easily confused with other bacterial diseases (including other races and biovars of Ralstonia solanacearum).Brown rot symptoms in potatoes initially manifest with the leaves wilting during the day and recovering at night (sometimes, in the early stages, only one or a few branches may exhibit the symptoms).  The leaves may develop a bronze cast and turn downwards at the petiole (called epinasty).  The plants will become stunted in growth and chlorotic and develop brown streaking along the stem.  If there is enough bacteria, you can see signs of it oozing from the vascular tissue when you cut the plant across the stem or tuber (looks white or light grey and viscous).  If you place the cut plant part in water, bacterial streaming can be observed.  The vascular ring will also be stained brown.What could be the impact of Ralstonia solanacearum race 3, biovar 2 becoming established in the U.S. and its affects on the potato industry?The U.S. planted 1.02 million acres of potatoes which produced almost 40 million pounds and around $3.5 billion in the 2010 growing season.  Worldwide, this disease costs potato farmers in 80 countries $950 million in annual losses.Source of Information:Messiha, N.  2006.  Bacterial Wilt of Potato (Ralstonia solanacearum race 3, biovar 2): Disease Management, Pathogen Survival and Possible Eradication.  Doctoral Thesis.USDA/APHIS/PPQ.  2003.  Pest Data Sheet: Ralstonia solanacearum race 3, biovar 2  	Accessed 7/26/2013-	http://www.aphis.usda.gov/plant_health/plant_pest_info/ralstonia/downloads/ralstoniadatasheet_CPHST.pdfUSDA.  2008.  New Pest Response Guidelines Ralstonia solanacearum race 3, biovar 2 	Accessed 7/26/2013-	http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-ralstonia.pdf  USDA Economic Research Service. Vegetables and Melons Outlook: Tables.	Accessed 7/26/2013-	http://www.ers.usda.gov/publications/vgs/VGSTables.htm

http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-ralstonia.pdf
http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-ralstonia.pdf
http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-ralstonia.pdf


Southern Wilt, Bacterial Wilt, and 
Brown rot 

• Bacterial wilt in 
tomatoes – wilted 
leaves that do not 
drop, turning yellow 
and stunted, then 
brown and dry. 
 

• May see vascular 
discoloration. 

 

Photo credit:  H. David Thurston, Cornell University, http://www.tropag-
fieldtrip.cornell.edu/docthurston/Thumbs%20-%20Brown%20Rot/Brown%20Rot.html  

Presenter
Presentation Notes
Bacterial wilt in tomatoes begins with wilted leaves that do not drop as would normally be expected.  They maintain the normal color and size initially and then progress to turning yellow, becoming stunted then brown and dry.  You may also see vascular discoloration. If you cut across the stem of the plant to look at the vascular tissue, you may see signs of the bacteria (white to light grey viscous ooze).  Placing this stem in water, you will probably see bacterial streaming if populations of the bacteria are high enough.  What could be the impact of Ralstonia solanacearum race 3, biovar 2 becoming established in the U.S. and its affects on the tomato industry?The U.S. planted 433,500 acres of tomatoes which produced over 31 million pounds and more than $2.5 billion in the 2009 growing season.  Remember our pizza example?  Source of Information:USDA.  2008.  New Pest Response Guidelines Ralstonia solanacearum race 3, biovar 2 	Accessed 7/26/2013-	http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-ralstonia.pdf  USDA/APHIS/PPQ.  2003.  Pest Data Sheet: Ralstonia solanacearum race 3, biovar 2  	Accessed 7/26/2013-	http://www.aphis.usda.gov/plant_health/plant_pest_info/ralstonia/downloads/ralstoniadatasheet_CPHST.pdfUSDA Economic Research Service. Vegetables & Pulses. 	Accessed 7/26/2013-	http://www.ers.usda.gov/topics/crops/vegetables-pulses.aspx

http://www.tropag-fieldtrip.cornell.edu/docthurston/Thumbs - Brown Rot/Brown Rot.html
http://www.tropag-fieldtrip.cornell.edu/docthurston/Thumbs - Brown Rot/Brown Rot.html
http://www.tropag-fieldtrip.cornell.edu/docthurston/Thumbs - Brown Rot/Brown Rot.html
http://www.tropag-fieldtrip.cornell.edu/docthurston/Thumbs - Brown Rot/Brown Rot.html
http://www.tropag-fieldtrip.cornell.edu/docthurston/Thumbs - Brown Rot/Brown Rot.html


Southern Wilt, Bacterial Wilt, and 
Brown rot 

• Southern wilt in geraniums - 
leaves wilt during the daytime, 
then recover during the night.  
Lower leaves wilt first, then 
become chlorotic.   
 

• You may see – v-shaped 
chlorotic or necrotic areas on 
leaves, brown discoloration of 
the vascular system, rarely leaf 
spots. 

 
Photo credit: Margery Daughtrey, Cornell University, www.pdis.org 

Presenter
Presentation Notes
With southern wilt in geraniums, symptoms begin like the potato plants with leaves wilting during the day and recovering at night.  The lower leaves will wilt first and then become chlorotic (yellow).  There may be V-shaped chlorotic or necrotic areas on the leaves and brown discoloration of the vascular systems in the stem is sometimes seen (leaf spots are rarely seen).  Roots will change to a brown color. If there are enough bacteria, you can see signs of it oozing from the vascular tissue when you cut across the plant (looks white or light grey and viscous).  If you place the cut plant in water, bacterial streaming can be observed.      What could be the impact of Ralstonia solanacearum race 3, biovar 2 becoming established in the U.S. and its affects on the floriculture industry?In 2012, growers sold more than 620,000 flats, 3,620,000 hanging baskets, and 52,055,000 pots of geraniums worth almost $137 million. Source of Information:USDA.  2008.  New Pest Response Guidelines Ralstonia solanacearum race 3, biovar 2 	Accessed 7/26/2013-	http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-ralstonia.pdf  USDA.  2013. Floriculture Crops 2012 Summary.  USDA Economic Research Service. 	Accessed 7/26/2013-	http://usda01.library.cornell.edu/usda/current/FlorCrop/FlorCrop-04-25-2013.pdfUSDA/APHIS/PPQ.  2003.  Pest Data Sheet: Ralstonia solanacearum race 3, biovar 2  	Accessed 7/26/2013-	http://www.aphis.usda.gov/plant_health/plant_pest_info/ralstonia/downloads/ralstoniadatasheet_CPHST.pdf



National Plant Diagnostic Network  
e-learning Module: 

 Ralstonia solanacearum  
race 3, biovar 2 

Presenter
Presentation Notes
The National Plant Diagnostic Network  (NPDN) has developed an e-learning module specifically on Ralstonia solanacearum race 3, biovar 2 that goes into detail about this disease, its symptoms and signs, and its impacts on the agricultural industry (http://firstdetector.org).



Gumming Disease 
• Found in Australia, New Zealand, and 

South Africa 
 
• Mainly affects rye and other grasses 
 
• Nematode vectored with galls being 

produced (symptom).  The bacteria 
will reproduce in the galls and in the 
seeds of the plant. Gumming is a sign 
of the disease. 
 

• Produces corynetoxins which can kill 
livestock. 
 

Photo credit: 
http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/RathayibacterPoisoningFeb2010.pdf  

Presenter
Presentation Notes
Gumming disease is caused by the bacterium Rathayibacter toxicus (previously known as Clavibacter toxicus).  It is found in Australia, New Zealand, and South Africa.  It affects mainly rye, but also other grasses. The bacteria itself grows in the seed heads (which causes them to become swollen and discolored) and in the galls produced by its nematode vector (these are small and yellow and are symptoms of the nematode infection).  The gumming (yellow in color) that is produced is a sign of the bacterial infection.  This slime can be washed off by the rain so the absence of it does not necessarily mean that the plant is not infected (top images – left is healthy rye – right is infected rye).  The disease is spread by infected seed and gall nematodes (Anguina spp. - species of which are found here in the U.S.).  The gall nematodes usually pick up the bacterium from infected soil (which adheres to its skin) which then infects the host plant as the nematode enters it to feed. Once an infected seed or gall falls to the ground, the bacteria is released into the soil thus infecting it (or re-infecting it as the case may be).  Another nematode can then pick up the bacteria on its way to another plant.  The bacteria produces corynetoxins which are among the most lethal naturally produced poisons.  Animals that consume infected grasses or seed suffer neurological symptoms, toxicosis, and death.  Humans can also be impacted if they eat infected seeds or cereals or animals with the disease. Ultimate diagnosis should rest with USDA-APHIS-PPQ. What could be the impact of gumming disease becoming established in the U.S.?The U.S. planted over 1.2 million acres of rye which produced 7.4 million bushels and around $39 million in the 2010 growing season.  In Australia, loss of production and cost of control from rathayibacter poisoning has been in the millions of dollars.  Susceptible animals in the US include the approximately 95 million cattle ($73 billion beef industry and $35 billion dairy industry), 6 million sheep ($542 million in lamb and wool industry), and 9 million horses ($40 billion equine industry). The loss of human life is incalculable.   Source of Information:American Horse Council Press Release. Most Comprehensive Horse Study Ever Reveals A Nearly $40 Billion Impact On The U.S. Economy	accessed 7/26/2013-	http://www.floridahorse.com/2005ahcstudy.htmlLowe, M. and G. Gereffi.  2009. A Value Chain Analysis of the U.S. Beef and Dairy Industries.	accessed 7/26/2013-	http://www.cggc.duke.edu/environment/valuechainanalysis/CGGC_BeefDairyReport_2-16-09.pdfOregon State University Extension Service. Gumming disease and ryegrass toxicity.  	accessed 7/26/2013-	http://www.science.oregonstate.edu/bpp/Plant_Clinic/Disease_sheets/Rathayibacter%20toxicus.pdfPutnam, M.L. Rathayibacter toxicus, select agent.  	Accessed 7/26/2013-	http://www.npdn.org/webfm_send/1085Shiflett, J. 2008.  Sheep Industry Economic Impact Analysis.  Prepared for the American Sheep Industry Association.  USDA-ARS.  2010.  Recovery Plan For Rathayibacter Poisoning Caused by Rathayibacter toxicus (syn. Clavibacter toxicus)  	Accessed 7/26/2013 - 	http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/RathayibacterPoisoningFeb2010.pdfUSDA Economic Research Service.  Wheat Data.	accessed 7/26/2013-	http://www.ers.usda.gov/data/wheat/YBtable02.aspUSDA Economic Research Service. Cattle and Beef.	accessed 7/26/2013-	http://www.ers.usda.gov/News/BSECoverage.htm

http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/RathayibacterPoisoningFeb2010.pdf


Potato Wart Disease 
• Found around the world 
 
• Mainly affects potatoes 
 
• Above ground symptoms are 

rarely seen 
 

• Attacks tubers, not roots, with 
warty, cauliflower-like 
protuberances originating at 
the eyes which spreads and 
eventually replaces the tuber 
tissue which will then rot and 
disintegrate. 
 

Photo credits: 
Central Science Laboratory, Harpenden Archive, British Crown, www.bugwood.org, #0454023  and 
Michael Hampson, http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/PotatoWart70109.pdf 

Presenter
Presentation Notes
Potato wart disease is caused by the fungus Synchytrium endobioticum. It affects mainly potatoes but has been found in wild species of Solanum in Mexico.  It is also known as black scab, black wart, cauliflower disease, and potato tumor. The origin of potato wart disease is probably in the Andes Mountains, which is also the origin of the potato.  Potato wart disease has spread through the world through trade, and is one of the most devastating disease of potato in the world.  It is found throughout Europe, large parts of Asia (including India Armenia, and Bhutan), parts of Africa (including Algeria, South Africa, and Tunisia), South America (Peru and Bolivia), and New Zealand.  It has been reported but unconfirmed in many other countries in Asia, South America, and Africa.  There were outbreaks in the U.S. in the past (in Pennsylvania, Maryland, and West Virginia), but eradication was declared successful in 1974.  Symptoms are rarely seen above ground – though there may be a reduction in plant vigor or the presence of tiny green warts where the aerial buds should be.  Because of this, infection may not be discovered until harvest.  The fungus mainly attacks the tubers (these are part of the stem - not the roots) of the plant.  Young tubers become distorted and spongy while older tubers develop warty, cauliflower-like protuberances at the eyes.  These warts will eventually cover (or replace) the entire potato, rot, and disintegrate.  Potato wart disease doesn’t spread much by natural means; the primary method of spread is through infected seed potatoes or the movement of infected soil.  The U.S. is concerned with the potential introduction of potato wart disease due to:latent persistence of resting sporeslack of effective chemical control options for managementthe limited number of resistance horticultural varieties approved for cultivation in the U.S.  Disease transmission occurs with temperatures between 54 to 75⁰F and if there is a sufficient amount of moisture (28 inches annually) for the flagellated zoospores in the soil to reach a living host.  This fungus cannot be grown in artificial media as it is a obligate parasitic fungus (only grows on a living host). Ultimate diagnosis should rest with USDA-APHIS-PPQ.What could be the impact of potato wart disease becoming established in the U.S.?Remember, the U.S. planted 1.02 million acres of potatoes which produced almost 40 million pounds and around $3.5 billion in the 2010 growing season. Because the fungal spores can persists for up to 40 years in the soil after infection, you cannot replant potatoes in that field again for many years nor can the land have any crops planted on it that will be exported. Source of Information:  Caribbean Pest Information Network. Synchytrium endobioticum.  	accessed 7/26/2013-	http://www.caripestnetwork.org/vtt/docs/datasheets/fungi/snchytrium_endobioticum.pdfEPPO.  Data Sheets on Quarantine Pests. Synchytrium endobioticum.  	accessed 7/26/2013-	http://www.ers.usda.gov/publications/vgs/VGSTables.htmUSDA-ARS .  2007.  Potato Wart Disease Recovery Plan 	accessed 7/26/2013-	http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/PotatoWart70109.pdf

http://www.eppo.org/QUARANTINE/fungi/Synchytrium_endobioticum/SYNCEN_images.htm
http://www.bugwood.org/
http://www.ars.usda.gov/SP2UserFiles/Place/00000000/opmp/PotatoWart70109.pdf


Bacterial Blight 
• Found around the world, except Europe 
 
• Mainly rice, wild rice varieties, and some 

sedges 
 
• pale-green to grey-green water soaked 

streaks near the leaf tip and along the 
margins with lesions turning yellow-
white and having wavy edges as they get 
larger. 
 

• On the inflorescnces,  you can see light 
brown to grey lesions that result in 
infertility and low quality of the grains 
 

Photo credits: 
T.W. Mew, International Rice Research Institute, www.bugwood.org, 0162038 and  
Donald Groth, Louisiana State University AgCenter, www.bugwood.org, #5390468 

Presenter
Presentation Notes
Bacterial blight is caused by the bacteria Xanthomonas oryzae pv. oryzae (pv=pathovar).  This disease is present in Australia (Queensland), parts of South America (including Bolivia, Columbia, Ecuador, and Venezuela), parts of Central America and the Caribbean (including Costa Rica, El Salvador, and Panama), parts of Africa (including Cameroon, Gabon, Senegal, and Togo), Russia, parts of Asia (including India, China, Japan, and both Koreas), and North America (Mexico, Louisiana, and Texas).  It is not found in Europe.  It affects mainly rice and wild rice varieties and is considered the most serious disease of rice in Southeast Asia.    Symptoms of the disease in young plants appear as pale-green to grey-green water soaked streaks near the leaf tip and along the margins.  When these lesions come together, they become yellowish-white in color with wavy edges.  As the lesions grow, they become whitish or greyish in color and occur on both sides of the leaf.  Leaf sheaths and stems of some cultivars may be attacked as well.  Eventually the whole young plant gets desiccated leaves and dies.  On the inflorescences, the disease cause light brown to grey lesions that result in infertility and low quality of the grains. Transmission information for bacterial blight is somewhat unclear with some research suggesting seed transmission of the bacteria occurs, while other say it does not.  Transmission through soil is also unclear.  What is clear, however, is how the bacteria enter the plant.  It does so through wounds in the roots and leaves and through the hydathodes (secretory tissue located in the leaves), and quite possibly through stomata.  From there, the bacteria enter the vascular tissue (moving in both directions).  Spread of the bacteria from place to place occur somewhat through wind and rain, but mainly through flood and irrigation water.  Young lesions can have drops of bacterial ooze on them (seen early in the morning).USDA-APHIS-PPQ needs to confirm the presence of bacterial blight should it be detected.What could be the impact of bacterial blight becoming established in the U.S.?The U.S. planted more than 3.1 million acres of rice which produced almost 22 billion pounds and around $3.1 billion in the 2009-2010 growing season.Note:  pv=pathovarSource of Information:EPPO.  Data sheet on Quarantine Pest Xanthomonas oryzae.	accessed 7/26/2013-	http://www.eppo.int/QUARANTINE/bacteria/Xanthomonas_oryzae/XANTOR_ds.pdf?utm_source=www.eppo.org&utm_medium=int_redirectEPPO. Xanthomonas oryzae.	accessed 7/26/2013-	http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2338.2007.01162.x/pdfUSDA Economic Research Service. Rice Yearbook.	accessed 7/26/2013-	http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1229

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


Bacterial Leaf Streak 
• Found in tropical Asia 
 
• Mainly rice and wild rice varieties 
 
• narrow, dark-greenish water 

soaked interveinal streaks of 
various lengths (which is initially 
restricted to the leaf blades). 
 

• lesions enlarge, turn yellowish-
orange to brown), and have small 
amber colored droplets of 
bacterial ooze present on them.  
Lesion margins are more linear. 

Photo credit: 
Top - International Rice Research Institute, Los Banos Archive, International Rice Research Institute, 
Los Banos, www.bugwood.org, # 1949007 and  
Bottom - Donald Groth, Louisiana State University AgCenter, www.bugwood.org, #5390469  

Presenter
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Bacterial leaf streak is also caused by the bacteria Xanthomonas oryzae, but pv. oryzicola (not pv. oryza).  It is found in the tropical areas of Asia (including Bangladesh, Cambodia, China, India, and Indonesia).  It affects mainly rice and wild rice varieties. Symptoms appear as narrow, dark-greenish water soaked interveinal streaks of various lengths (which is initially restricted to the leaf blades).  These lesions enlarge, turn yellowish-orange to brown (depends on the cultivar), and have small amber colored droplets of bacterial ooze present on them.  Lesion margins are not wavy as they are in Xanthomonas oryzae pv. oryzae, they are more linear.  The bacteria enters the leaf through wounds (such as occurs with leaf rollers, leaf folders, and hispa beetles) or stomata and spreads through the crop through rain and irrigation water. The bacterium does seem to persist from season to season on infected leaves and leaf debris, but not in non-sterile soil.  Seed transmission seems to work here, but only if the seed is planted in the summer season as the pathogen cannot become established in a cool, dry winter.    What could be the impact of bacterial leaf streak becoming established in the U.S.?Remember, the U.S. planted more than 3.1 million acres of rice which produced almost 22 billion pounds and around $3.1 billion in the 2009-2010 growing season.Source of Information:EPPO.  Data sheet on Quarantine Pest Xanthomonas oryzae.	accessed 7/26/2013-	http://www.eppo.int/QUARANTINE/bacteria/Xanthomonas_oryzae/XANTOR_ds.pdf?utm_source=www.eppo.org&utm_medium=int_redirectEPPO. Xanthomonas oryzae.	accessed 7/26/2013-	http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2338.2007.01162.x/pdfUSDA Economic Research Service. Rice Yearbook.	accessed 7/26/2013-

http://www.bugwood.org/
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Former Select Agents and Toxins 

• Citrus Greening, Candidatus 
Liberibacter asiaticus 

 
• Detected in U.S. in August 

2005 
 
 
 

Photo credit: 
Florida Department of Agriculture and Consumer Services, Division of Plant Industry –  
http://www.freshfromflorida.com/pi/chrp/greening/cgphotos.html  

• De-Listed as a Select 
Agent October 2008 

 
 

  

Presenter
Presentation Notes
Are select agents ever removed from the list?  The answer is yes.  If it happens, this may mean that a select agent or toxin has been found in the United States and cannot be eradicated (removed from the area of introduction).  Alternatively, the organism in question may not be considered as much of a threat anymore as a potential agricultural bioterrorism agent.  Citrus greening is an example of a select agent and toxin that was removed from the list because it became established in the U.S.  In August 2005, citrus greening was detected in Florida (the biggest citrus producing state in the U.S.).  In January 2012, it was detected in parts of Texas and in April 2012, it was detected in parts of California.  Citrus greening is a bacterial disease (caused by Candidatus Liberibacter asiaticus) that is vectored (transmitted) by an invasive insect, the Asian citrus psyllid (Diaphorina citri Hemiptera: Psyllidae), which was detected in Florida in June 1998 (and in Texas in August 2001 and in California in August 2008 and in Arizona in October 2009).   Greening is still a major disease of concern for all citrus-producing states as there is currently no cure.  What is the impact of citrus greening now that it has become established in the U.S.?The U.S. has more than 851,000 acres of citrus which produced almost 26 billion pounds and around $3.2 billion in the 2008 growing season.  In cases where citrus greening and its vector go unchecked, up to 95% of the trees became infected with a yield reduction of 30-100%.  How much do you like having access to your orange juice or your key lime pie or a margarita, not to mention the crisp citrus scent of your cleaning products?  Source of Information:Gottwald, T.R., J.V. Graca, and R.B. Bassanezi.  2007. “Citrus Huanglongbing: The Pathogen and Its Impact”.  Plant Health Progress.  	accessed 7/26/2013-	http://www.apsnet.org/publications/apsnetfeatures/Pages/HuanglongbingImpact.aspxHalbert. S. Citrus Greening/huanglongbing.  Florida Department of Agriculture and Consumer Services Pest Alert.  	accessed 7/26/2013-	http://www.freshfromflorida.com/pi/pest-alerts/huanglongbing.htmlHummel, N. and D. Ferrin.  2011. The Asian Citrus Psyllid & Huanglongbing.  Updated December 2011. 	accessed 7/26/2013-	www.protectingusnow.org

http://www.freshfromflorida.com/pi/chrp/greening/cgphotos.html


Ricin 

• Castor beans are 
poisonous, however, 
ricin is derived from the 
waste material left over 
from processing castor 
beans to make castor 
oil. 
 

• India produced almost 
375,000 tons of castor 
oil in 2009. 

 
Photo Credit:   
Marc Ryckaert, Creative Commons  Attribution 2.5 License, Wikipedia 

 

Presenter
Presentation Notes
Although officially listed as a HHS-CDC select agent instead of USDA-APHIS-PPQ select agent, it is interesting to note that a naturally occurring plant product has made the list.  Ricin is a poison that can be made from the waste material left over from processing castor beans (from the plant Ricinus communis). The castor bean plant is a large shrub or small tree that can reach 5 meters tall and almost 5 meters wide.  It is originally native to northeastern Africa and the Middle East, but can now be found around the world in tropical or subtropical climates where it sometimes grows as a weed when it escapes cultivation.  Castor beans are processed throughout the world to make castor oil which is used for many folk remedies to treat warts, moles, colds, inducing labor, etc.  Ricin is a component of the waste ‘mash’ that is produced.  It has also been used on an experimental basis to attempt to kill cancer cells. Accidental exposure can occur through eating castor beans but poisoning by ricin would take a deliberate act as it is made from the waste material left over from processing the bean (i.e. there would be no accidental poisoning that could occur as someone has to make ricin).   India produces quite a bit of castor oil (almost 375,000 tons – exporting 280,000 tons in 2009) and many countries import castor oil: China imported 124,000 tons in 2009 while the United States imported 32,000 tons in that same year.  Source of Information:  Centers for Disease Control and Prevention.  Ricin.	accessed 7/26/2013-	http://www.bt.cdc.gov/agent/ricin/ Comprehensive Castor Oil Report. 2011.  	accessed 7/26/2013-	http://www.castoroil.in/ National Tropical Botanical Garden. Ricinus communis .	accessed 7/26/2013-	http://www.ntbg.org/plants/plant_details.php?plantid=11833Secrets of the Dead.  Case File: Umbrella Assassin.  PBS.	accessed 7/26/2013-	http://www.pbs.org/wnet/secrets/previous_seasons/case_umbrella/index.html



Ricin Symptoms 
• Inhalation:  respiratory distress, fever, cough, nausea, and 

tightness in the chest.  Low blood pressure, respiratory failure, 
and death may result. 

 
• Ingestion:  Vomiting, diarrhea that is bloody, severe dehydration, 

low blood pressure, hallucinations, seizures, blood in the urine, 
liver, spleen, and kidney failure, and even death. 
 

• Skin and eye exposure: contact usually results redness and pain, 
but it is unlikely that ricin can be absorbed through normal skin. 
 

• There is no antidote to ricin poisoning. 
 
 

Presenter
Presentation Notes
Ricin could be used as a terrorist warfare mechanism with delivery to people occurring by air, food, or water.  In general, death from ricin typically occurs within 36 to 72 hours, depending upon dosage and method of exposure.  There is no cure to ricin poisoning.  Inhalation symptoms typically occur within 8 hours (but can be seen as early as 4 hours or as late as 24 hours), and includes: respiratory distress, fever, cough, nausea, and tightness in the chest.  The skin might also turn blue.  Low blood pressure, respiratory failure, and death may result.  Immediate medical attention should be sought if the inhalation of ricin is suspected. Symptoms of digesting ricin typically occur within 6 hours and include: vomiting, diarrhea that is bloody, severe dehydration, low blood pressure, hallucinations, seizures, blood in the urine, liver, spleen, and kidney failure, and even death. Ricin would probably only be absorbed through the skin if an open wound were present. However, contact with ricin powders or products may result in redness and pain of the skin and eyes.  In the 1940’s the U.S. experimented with the use of ricin as a bioweapon.  Reports also suggest that ricin was used by Iraq in the 1980’s, and possibly in more recent terrorist attacks as well.  A documented case of political assassination using ricin occurred in 1978.  Georgi Markov, a Belgian writer and journalist living in London, was a communist defector working for the BBC World Service.  He was attacked by a man who had rigged an umbrella to inject him with a poisonous pellet.  It took him four days to die with symptoms beginning with a high fever, vomiting of blood, kidney failure, then heart failure.  An autopsy revealed that a 0.2mg dose of ricin killed him.  Source of Information:Centers for Disease Control and Prevention.  Facts about Ricin.	accessed 7/26/2013-	http://www.bt.cdc.gov/agent/ricin/facts.aspCenters for Disease Control and Prevention.  Questions and Answers about Ricin.	accessed 7/26/2013-	http://www.bt.cdc.gov/agent/ricin/qa.asp CNN. Ricin and the umbrella murder.  	accessed 7/26/2013-	http://articles.cnn.com/2003-01-07/world/terror.poison.bulgarian_1_poison-ricin-assassination-bulgarian-dissident-georgi-markov?_s=PM:WORLDMedicineNet.  Ricin.	accessed 7/26/2013-	http://www.medicinenet.com/ricin/page2.htm



Plant Biosecurity 

• Do only USDA-APHIS-PPQ select agents 
threaten U.S. Plant Biosecurity? 

Presenter
Presentation Notes
This module has highlighted some of the issues surrounding plant biosecurity, and has specifically discussed the USDA-APHIS-PPQ select agent list.  Note that only a few diseases are listed and not the vectors of these diseases.  Should those be listed as well?  Do you think there could be other pests and/or pathogens that pose a threat to U.S. agriculture that are not on the list?  The answer is that invasive species continually threaten U.S. plant biosecurity.  Any exotic plant pathogen, insect, weed, nematode, snail, or other organism that adversely affects U.S. agriculture and our natural environment is a potential biosecurity threat.  There are even diseases and pests that are not a problem in other countries, but could be a potentially devastating problem in ours. For more information on potential problems from invasive species that affect plant, visit the Protect U.S. website (www.protectingusnow.org).
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• 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 
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