
The Protect U.S. Train-the-Trainer 
Webinar will begin at 3:00pm.



Protect US: 
What’s it about?
Martin A. Draper
National Program Leader
National Institute of Food and Agriculture

Ug99 - WSR Citrus Greening Bagrada Bug Citrus  Psyllid Laurel Wilt

Presenter
Presentation Notes
Welcome to the Protect US webinar. I am delighted that we have such an outpouring of interest in this new program… about 200 participants in today’s introduction for potential trainers. We want to share with you a concept an invite you to become active participants in the program. We hope you will go out after today and begin training folks that will be in the field to be more observant and helping them to know what to do when they see something that seems somehow different. We hope that some of you will become content developers. We want to hear about what you think the newest threats are, how to respond, and who the audiences might be. 

Protect US is about our food supply, the least expensive food cost in the world (about 10%) and early recognition of threats to our food sources and our natural resources.
Protect US is protecting our biodiversity. 
Protect US is about YOU and Protect US is about ME!
It is about being involved in our future and not just sitting back and saying, what will happen, will happen.
It is about being proactive and being part of the solution, part of the prevention, and part of the response to agricultural threats.




Recognizing threats!

• Opportunity created in the Food, Conservation 
and Energy Act of 2008 (Farm Bill).

• Enhancing pest detection to protect US 
agriculture.

• An organizational partnership withAPHIS-PPQ, 
Land-grant universities, and NIFA

• And many other contributors and partners…

Spotted wing Drosophila larvae emerging 
from blueberry fruit (D. Bruck)

Presenter
Presentation Notes
We hope that Protect US is a call to help folks recognize threats.

Created by a line in the current Farm Bill, the Food Conservation and Energy Act of 2008, there are many new programs that can help to enhance pest detection and in turn, protect US agriculture.

Protect US is an organizational partnership among APHIS-PPQ and NIFA in USDA and most importantly our Land-grant University system.    



Some of our Partners

Local and Regional Integrated 
Pest Management programs (IPM)

USDA-APHIS-PPQ

Cooperative Agriculture Pest 
Survey Program (CAPS)

Extension Disaster 
Education Network 

(EDEN)

National Plant Board (NPB) and
State Departments of 

Agriculture

Center for Invasive Species and Ecosystem Health 

National Plant Diagnostic Network 

U.S. Department of 
Homeland Security (DHS) 

U.S. Forest Service

National Institute of Food and Agriculture 
(NIFA)

USDA Agricultural Research 
Service

Presenter
Presentation Notes
Partners make this network tick. 
The list I share here is incomplete, but gives an idea of the breadth of involvement in the Protect US program. 
I have not listed the universities on this slide, but I cannot overemphasize that this program cannot work without involvement from university research and extension.
Partners provide authors, editors and expert opinion. 
I particularly want to emphasize that the potential for new partners in delivering this awareness program to new audiences that represent diverse, interested sub-groups, that (most importantly) are likely to respond, is wide open. We want you r involvement and we want to be able to share a common message. 

http://www.fs.fed.us/�


Responding Appropriately

• Pests are entering the country at increasing and 
alarming rates. 

• Citizen scientists are a critical and underused 
resource.

• The First Detector Network is a part of the NPDN –
Protect US will be an extension of that effort.

• This network will extend training to less traditional 
audiences.

Presenter
Presentation Notes
We the heart of the matter is WHY? Why are we launching this program? 

The threat to US agriculture has never been greater. Pests are entering the country at alarming rates that are much greater than what we saw 30, 20 and even 10 years ago. Yet we have an underutilized resource that could be critical to improving our response. How successfully we engage folks that might see themselves as citizen scientists in all walks of life could be a watershed moment for us in detecting pests early and being able to respond rapidly.  Once the horse is out of the barn, once the ship is out of the harbor, it can be very difficult to contain the risk.

Protect US will be an extension of the First Detector network of the National Plant Diagnostic Network. The NPDN will provide the diagnostic expertise that we will need to confirm pest reports. However, what we hope will result is the extension of pest awareness to a broader and less traditional audience than the current First Detector network may be engaging. We hope to see new relationships with gardeners and small farmers that may be part-time in their farming efforts. We anticipate that we may see campers and hunters and hikers and birders that could be engaged. Observation is central to so many activities that occur outdoors and recognizing what is unique or different, might be best accomplished by some one that spends am lot of time in the environment where the pest may occur.   



Responding Appropriately

• Early recognition is improved with more eyes!
• We need every set of eyes we can “enlist.”
• Do you know when something looks “funny”?
• What should you do next?
• A rapid public response can save crop loss!

Presenter
Presentation Notes
More eyes in the field that realize there are things to be aware of could dramatically improve our recognition time. Every volunteer could be important.

Ask yourself this… Do you know when something doesn’t look right? When it looks ”funny”? You probably kow what the environment you are most familiar with looks like. But what should you do if you see something odd?

Rapid response can potentially prevent the establishement of a new pest and that could save a crop loss.  



Responding Appropriately

• Early recognition is improved with more eyes!
• We need every set of eyes we can “enlist.”
• Do you know when something looks “funny”?
• What should you do next?
• A rapid public response can save crop loss!

… and money!

Presenter
Presentation Notes
And if we are saving a crop or a natural resource we are saving money! 

That may seem like a trite outcome that benefits the producer and less so the consumer, but don’t forget that US citizens spend lees of their annual income on food that any other society on earth right now. That figure varies across the income range, but averages about 8-10%. New invasive pests contribute to scarcity, which contributes to higher prices. Additionally, there are the societal costs incurred to determine how to contain the new threat. 

We can all be a part of the solution and help others understand that they can contribute to the solution as well! 





Protect U.S. Web 
Overview

Protect U.S.

The Community Invasive 
Species Network

www.protectingusnow.org

Stephanie Stocks
Protect U.S. Coordinator

University of Florida

http://www.protectingusnow.org/�


Educational Materials 



Scripted Presentations



Scripted Presentation: 
Laurel Wilt and the Redbay 
Ambrosia Beetle, Xyleborus 

glabratus
Scripted Presentation: Overview: 
Invasive Species that Affect Plants



E-Learning Modules with 
interactives and certificates 

of completion



E-Learning Module:
Overview: Invasive 
Species that Affect 

Plants

Learn More Buttons



E-Learning Module:
Overview: Invasive 
Species that Affect 

Plants

Rollover to Find 
Answers



E-Learning Module:
Laurel Wilt and the Redbay 
Ambrosia Beetle, Xyleborus 

glabratus

Distribution Maps and Quiz 
Questions



K-12 Lesson Plans

• Target grades listed
• Correlated with NSES
• Scripted presentation for   

teacher to use or modify
• Student handout(s)
• Experiential activity
• E-learning module for   

the students with 
associated quiz



Educational Videos

Protect U.S. You Tube Channel –
http://www.youtube.com/user/protectingusnow#p/a

http://www.youtube.com/user/protectingusnow�


Training



Report a Suspect PestUseful Links



Statistics
Home page 1204

Educational material page 323

Scripted powerpoint page 267

Invasive presentations (pdf, 
ppt, pptx)

2374

E-learning page 200

K-12 lesson plans page 107

Webinar announcement 269

As of February 3, 2011 at 1:15 pm ET.
Invasive presentation posted mid-October
Invasive e-learning module posted late January 
Laurel wilt presentation and e-learning module posted late January



Please allow us a few minutes to 
load the next batch of 

presentations



Amanda Hodges, Ph.D.
NPDN Training & Education, 

Program Area Manager



 Cooperative Extension 
Personnel

 Crop Consultants
 Growers
 Master Gardeners
 Anyone Interested in 

Plant Management
 You!

Adrian Hunsberger, UF/IFAS, 
Miami-Dade County Extension
Photo Credit:  Julieta Brambila, USDA-APHIS-PPQ



 Traditional
 Workshops
 Field Days
 Handouts
 2003-current
 Over 11,000 Trained

 E-Learning
 Asynchronous at-

your-own-pace 
learning

 2008-current



 PowerPoint presentations 
http://www.npdn.org/first_detector

 Brochures
 NPDN Rulers
 Online Registration 

http://cbc.at.ufl.edu/
 First Detector Newsletter 

http://www.sepdn.org/
 Certificates  of Completion
 Collaborative Pest Alerts and 

Identification Guides

http://www.npdn.org/first_detector�
http://cbc.at.ufl.edu/�
http://www.sepdn.org/�








Go to: http://www.ncipmc.org/alerts/index.cfm for listing of pest alerts.
Color Copies of Many Pest Alerts Available Upon Request.

Presenter
Presentation Notes
Various pest alerts, developed as collaborative products with the regional IPM Centers, are available for distribution at FD training sessions.

http://www.ncipmc.org/alerts/index.cfm�


20092008

40 topics, 113 pages 28 topics, 143 pages
Go to http://www.npdn.org/first_detector

Presenter
Presentation Notes
Some field identification decks, specifically for mealybugs and thrips, have also been developed collaborative for FDEs.  These are available for distribution in more limited quantities, but are also posted online on the North Central IPM Center website.

http://www.npdn.org/first_detector�


http://itp.lucidcentral.org/id/palms/sap/

http://itp.lucidcentral.org/id/palms/sap/�


 Crop Biosecurity Course, 2008

 Special Topic Modules
 Chilli thrips, Scirtothrips dorsalis, 2009
 Ralstonia solanacearum Race 3, biovar 2, 2010
 Emerald Ash Borer, Agrilus planipennis, 2010
 Entomology Diagnostics Modules, December 

2011
 Online at:  http://cbc.at.ufl.edu/

http://cbc.at.ufl.edu/�


703 Participants

570 Participants

Presenter
Presentation Notes
Adobe Flash player needed to view modules.



537 Participants

504 Participants



494 Participants

271 Participants



122 Participants

84 Participants

Presenter
Presentation Notes
Note: video has been incorporated in the chilli thrips module.  It is also possible to include sound in modules, but this hasn’t been done yet. This is an example of an interactive Flash graphic asking the learner to mouse over the plant to uncover the life cycle stage of chilli thrips currently on the plant.  Interactive features included in modules are determined by module authors.



Amanda Hodges, Ph.D.
SPDN Associate Director

Assistant Extension Scientist
Entomology & Nematology Department

University of Florida
Office:  (352) 273-3957

achodges@ufl.edu

mailto:achodges@ufl.edu�


Overview:
Invasive Species that Affect 

Plants



Author Credits

• Amanda Hodges, PhD, SPDN Associate 
Director, NPDN Training and Education 
Program Area Manager, University of Florida, 
achodges@ufl.edu

• Stephanie D. Stocks, MS, Protect U.S. 
Coordinator, University of Florida, 
sstocks@ufl.edu 



Reviewer Credits

• Stephanie Bloem, Ph.D.
Risk Analyst - Training Specialist
USDA-APHIS-PPQ-CPHST

• Rachel L. McCarthy
Education and Training Coordinator-Northeast Plant 
Diagnostic Network 
Department of Plant Pathology and Plant-Microbe Biology
Cornell University

• Julieta Brambila
Entomologist
USDA-APHIS-PPQ



Terminology
• Invasive
• Introduced
• Beneficial
• Non-Native
• Native
• Exotic
• Pest
• Plant Biosecurity





Learning Objectives

• Name and briefly describe examples of exotic, 
invasive species that have caused significant 
damage to U.S. agricultural and natural areas.
– Weeds
– Plant Pathogens
– Arthropods



What are the Issues?

Photo Credit:  Kerry Britton, USDA Forest Service 
http://www.forestryimages.org/ , Image No. 0002156

Presenter
Presentation Notes
Below is the text from the scripted presentation module.  This does not represent speaker notes for the webinar.

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:  http://www.invasive.org/eastern/biocontrol/25Kudzu.html   


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

Presenter
Presentation Notes
Below is the text from the scripted presentation module.  This does not represent speaker notes for the webinar.

Asian soybean rust, caused by the fungus Phakopsora pachyrhizi, was on the USDA’s select agent and toxin list at the time of its detection into the U.S.  Plant pathogen select agents are believed to be some of the more potentially devastating plant diseases that could enter the U.S., and a select agent may potentially be used as a bioterrorism weapon.  Investigations concerning the origin and nature of the introduction of a potential USDA select agent and toxin are conducted by the FBI.  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 were prepared to respond to this detection 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 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.

Asian Soybean Rust Reference:  http://www.apsnet.org/publications/apsnetfeatures/Pages/SoybeanRustDev.aspx 

Other Relevant Soybean Facts from the USDA-ERS http://www.ers.usda.gov/Briefing/SoybeansOilCrops/  
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. 


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


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
Presentation Notes
Below is the text from the scripted presentation module.  This does not represent speaker notes for the webinar.

This beetle (Coleoptera: Buprestidae) was first detected in Michigan in the summer of 2002 and has since spread to 15 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: http://www.emeraldashborer.info/:
“1. Killed tens of millions of ash trees in southeastern Michigan alone, with tens of millions more lost in Illinois, Indiana, Kentucky, Minnesota, Missouri, New York, Ohio, Ontario, Pennsylvania, Quebec, Virginia, West Virginia, and Wisconsin. 
2. Caused regulatory agencies and the USDA to enforce quarantines (Michigan, Illinois, Indiana, Maryland, Minnesota, Missouri, Ohio, New York, Ontario, Pennsylvania, Quebec, Tennessee, Virginia, West Virginia, Wisconsin, and Kentucky) and fines to prevent potentially infested ash trees, logs or hardwood firewood from moving out of areas where EAB occurs. 
3. Cost municipalities, property owners, nursery operators and forest products industries tens of millions of dollars.” 




Learning Objectives

• Overall costs.
• The impact of invasive species on natural 

areas.
• The importance of exotic, agronomic pests to 

individuals not involved in the farming 
profession.
– Be familiar with exotic pests that could threaten 

U.S. wheat as an example crop.



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/

Presenter
Presentation Notes
Below is the text from the scripted presentation module.  This does not represent speaker notes for the webinar.

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).  

Wheat statistical information obtained from the USDA ERS (www.ers.usda.gov) compiled by G. Vocke, E. Allen, and O. Liefert. 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/�


Learning Objectives

• Understanding the responsibilities and 
agencies involved in the following:
– Regulatory
– Cooperative Extension
– Research



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

Photo Credit:  Department of Homeland Security, Customs and Border Patrol  
http://www.cbp.gov/xp/cgov/newsroom/news_releases/archives/
2008_news_releases/december_2008/12232008_2.xml

Presenter
Presentation Notes
Below is the text from the scripted presentation module.  This does not represent speaker notes for the webinar.

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.



http://www.cbp.gov/xp/cgov/newsroom/news_releases/archives/2008_news_releases/december_2008/12232008_2.xml�
http://www.cbp.gov/xp/cgov/newsroom/news_releases/archives/2008_news_releases/december_2008/12232008_2.xml�
http://www.cbp.gov/xp/cgov/newsroom/news_releases/archives/2008_news_releases/december_2008/12232008_2.xml�


Learning Objectives

• Understand the importance of the private 
sector and the general public.



Finding the Module…

• Scripted Presentation
– http://www.protectingusnow.org/

• E-Learning
– Link available at:  

http://www.protectingusnow.org/
– Module located under “Protect U.S.” at:  

http://cbc.at.ufl.edu/

http://www.protectingusnow.org/�
http://www.protectingusnow.org/�
http://cbc.at.ufl.edu/�


The Asian Citrus Psyllid 
& Huanglongbing

Natalie Hummel, Ph.D.
Assistant Professor
Extension Specialist

Department of Entomology
LSU AgCenter



Map: 
http://www.aphis.usda.gov/plant_health/plant_pest_info/citrus_greening/d
ownloads/pdf_files/nationalquarantinemap.pdf

Presenter
Presentation Notes
The Asian citrus psyllid has been present in Florida since 1998 and Texas since 2001.  As of October 2010, it also was found in Louisiana, Georgia, Alabama, Mississippi, South Carolina, Hawaii, Arizona, and California.  In addition, it has been reported from American Samoa, Guam and the Northern Marianas islands, Puerto Rico, and the U.S. Virgin Islands.  

Greening, however, has spread so far only to Florida, Louisiana, Georgia, South Carolina, Puerto Rico, and the U.S. Virgin Islands.  

Probably the disease came in to Florida as a result of illegal importation of plants and plant material such as budwood.  However, it could be introduced in separate incidences to other citrus producing states such as Texas, Arizona, and California.  

For example, according to a study in 2010, Asian citrus psyllids that tested positive for greening bacteria were collected off of seven loaded trailers of oranges inspected at 2 processing plants in Hendry County, Florida.  While Florida already has citrus greening, the implication of this publication for those states that do not have citrus greening is frightening.  In 2007 and 2008, 48,786 shipments of Mexican citrus fruit came into the United States.  Though there are no interception records for D. citri, Mexico does have citrus greening.  As of August 2010, it has been reported in Yucantan, Quintana Roo, Jalisco, Nayarit, Campeche, Sinaloa, and Colima.  

Information citation:
http://www.aphis.usda.gov/plant_health/plant_pest_info/citrus_greening/index.shtml

http://www.aphis.usda.gov/publications/plant_health/content/printable_version/faq_citrus_greening.pdf  

http://www.tradejunction.apeda.com/MarketReport/jul_aug_2010/Mexico%208-19-2010.pdf  

Halbert, Susan E., Keremane L. Manjunath, Chandrika Ramadugu, Matthew W. Brodie, Susan E. Webb, and Richard F. .Lee.  2010.  “Trailers Transporting Oranges to Processing Plants Move Asian Citrus Psyllids”.  Florida Entomologist, Volume 93, No.1.  


http://www.aphis.usda.gov/plant_health/plant_pest_info/citrus_greening/downloads/pdf_files/nationalquarantinemap.pdf�
http://www.aphis.usda.gov/plant_health/plant_pest_info/citrus_greening/downloads/pdf_files/nationalquarantinemap.pdf�


Introduction to the disease

• Causal organism and history
• Symptoms in fruit, trees, leaves
• How to distinguish from nutritional 

deficiencies



Huanglongbing (HLB)

“Yellow dragon” or 
“yellow shoot” disease

Dramatic “greening” on fruit

Image credits:
Tree: APS Compendium of Citrus Diseases 2nd edition, used with permission
Fruit:  Gottwald et al., used with permission

Presenter
Presentation Notes
Huanglongbing (HLB) is the name officially recognized for the disease of citrus that we refer to more commonly as “greening”. Symptoms of the disease were mentioned in 1919 by Reinking but thought to be of little importance as a disease of citrus.  The symptoms were also described in India in 1927 by Hussian and Nath though in their paper, these were contributed to a “poison” injected by Diaphorina citri.  

In 1956, Lin Kung Hsiang published his paper in China calling the disease “yellow shoot disease”, or huanglongbing (“huang” meaning yellow, “long” meaning shoot, and “bing” meaning disease).  However,  due to the local dialect spoken by the local farmers, “long” meant dragon.  Therefore the common name became “yellow dragon disease” or “huanglongbing”.  This “more dramatic” name stuck while original name is not really used except in historical references.  This disease is also known as “mottle leaf” in the Philippines, “dieback” in India, “likubin” in Taiwan, and “vein phloem degeneration” in Indonesia.

The original name was based on a common symptom of infected trees, the appearance of chlorotic, or yellow, branches within the canopy of the tree. “Greening”, the name that has been more widely used for the disease, was one of the names given to the disease in South Africa. This name refers to the disease symptom of poorly colored (or “greened”) fruit.  In some parts of the world, the green is very obvious, but in the United States the green is less dramatic (it is paler in color).

Information citation:

Garnier, M., and Bové, J.M. 2000. Huanglongbing (Greening). Pages 46-48 in: Compendium of Citrus Diseases, 2nd ed. L.W. Timmer, S.M. Garnesy and J.H. Graham, eds. APS Press, St. Paul, MN. 

Gottwald, T. R., da Graça, J. V., and Bassanezi, R. B. 2007. Citrus Huanglongbing: The pathogen and its impact. Online. Plant Health Progress doi:10.1094/PHP-2007-0906-01-RV.

Husain, M.A. and Dina Nath.  1927.  “The Citrus Psylla (Diaphorina citri, Kuw.) [Psyllidae: Homoptera]”.  Memoirs of the Department of Agriculture in India.  Volume X, No. 2, July.

Lin, K.H. 1956. “Observations on yellow shoot on citrus. Etiological studies of yellow shoot on citrus”. Acta Phytopathologica Sinica 2, 1-42.  

Jove, BM. 2006. Huanglongbing: A destructive, newly-emerging, century-old disease of citrus. Journal of Plant Pathology [J. Plant Pathol.]. Vol. 88, no. 1, pp. 7-37. online access - http://www.sipav.org/main/jpp/volumes/0106/010602.pdf




Introduction to the vector

• Images of all life-stages
• The lifecycle
• Current range in the United States
• Other vectors of the disease
• How to distinguish from other common citrus 

pests
• Other hosts for disease
• Scouting video



Asian Citrus Psyllid 
Diaphorina citri

Wings held at 45⁰angle to leaf/stem

Pattern on wings
Red eyes

Black tips on 
antennae

Image credits:
Left:  Natalie Hummel, LSU AgCenter
Right:  Jeff Lotz, Florida Department of Agriculture and Consumer Services, www.bugwood.org, #5196081

Presenter
Presentation Notes
Greening is transmitted by the Asian citrus psyllid, Diaphorina citri Kuwayama (Hemipetera: Psyllidae), a phloem-feeding insect that can acquire the bacteria by feeding on an infected plant as 4th and 5th instar nymphs or as adults.  It is thought that the bacteria multiply in the psyllid once introduced though adults who tested positive for the bacteria lost transfer effectiveness over time if they fed on healthy plants.  It was also noted for the adults that if they acquired the bacteria as an adult, the bacteria did not reproduce in their system and they did not transmit the disease to the tree.  That same study, however, indicated that in nymphs who acquire the bacteria, the bacteria does multiply and the resulting adult can transfer the bacteria quite easily.  Transmission of the bacteria from parent to offspring has also been demonstrated though the transference rate is low.  

Adult citrus psyllids rest on the leaf at a 45 degree angle which is due to the shape of the head and the location of its piercing, sucking mouthpart.  The wings have a dark brown and white mottled pattern (white on the interior, dark along the margins).  Adults measure 2-3mm in length, while late-instar nymphs are slightly smaller around 2mm in length.  Both adults and nymphs have red eyes and black-tipped antennae.

It is interesting to note that feeding by adults and nymphs can also cause curling of leaves similar to but different from aphid or leafminer damage.  This is a symptom to look for when monitoring for citrus greening in addition to the psyllid itself.  Asian citrus psyllid also cause characteristic notching on the edges of the leaves.  The damage remains for the life of the leaf, so it is possible to see that the psyllids have been present even after they are gone.      

Information citation:
Michaud, J.P.  2002.  “Biological Control of Asian Citrus Psyllid, Diaphorina citri (Hemiptera: Psyllidae) in Florida: A preliminary Report”.  Entomological news 113(3):216-222, May and June 2002.  web access - http://swfrec.ifas.ufl.edu/hlb/database/pdf/00000239.pdf

http://www.doacs.state.fl.us/pi/enpp/ento/dcitri.htm

Pelz-Stelinski, K.S., R.H. Brlansky, T.A. Ebert, and M.E. Rogers.  2010.  “Transmission Parameters for Candidatus Liberibacter asiaticus by Asian Citrus Psyllid (Hemiptera: Psyllidae)”.  Journal of Economic Entomology, Volume 103, No. 5.    

Inoue, H., J. Ohnishi, T. Ito, K. Tomimura, S. Miyata, T. Iwanami, and W. Ashihara.  2009.  Enhance Proliferation and Efficient Transmission of Candidatus Liberibacter asiaticus by adult Diaphorina citri after Acquisition Feeding in Nymphal Stage”.   Annals of Applied Biology, 155, pp. 29-36. 

Hummel N.A. and Don Ferrin.  “Pest Alert: Get the facts about citrus greening (or Huanglongbing)”.  Louisiana State University Agricultural Center.  Publication 3079.  July 2008


�



There are other insects that attack 
citrus

Asian citrus psyllid 
nymph

citrus white fly nymph

Green scale nymph citrus black fly nymph

Image credits:
Asian citrus psyllid nymph – David Hall, USDA 
Agricultural Research Service, 
www.bugwood.org, #5006084
Green scale nymph - Jeffrey W. Lotz, Florida 
Department of Agriculture and Consumer 
Services, www.bugwood.org, #5385208
citrus whitefly nymph and citrus blackfly nymph 
– Florida Division of Plant Industry Archive, 
www.bugwood.org, #5194033 and #5194011 

Presenter
Presentation Notes
Being able to identify the Asian citrus psyllid from other pests on citrus is critical.  All of these are pests that can be found on citrus, but only one is the Asian citrus psyllid.

Green scale nymph – Coccus viridis (Green)
Nymphs are oval, flat, and yellowish green in color with six short legs. 

citrus whitefly nymph - Dialeurodes citri  (Ashmead)
Nymphs are flattened, oval, translucent in outline, lacking legs and antennae.  The color of the leaf shows through the translucent outline often making it difficult to see the nymph.  

citrus blackfly nymph - Aleurocanthus woglumi Ashby
Nymphs are flattened, oval in shape, dull black, with patches of yellow and spines.  The pupal stage is oval and shiny black with a fringe of white wax around the margin. 

Asian citrus psyllid nymphs are yellow with black antennae and red eyes.

Added Information citation:
http://edis.ifas.ufl.edu/ch058
http://edis.ifas.ufl.edu/in241
http://insects.tamu.edu/fieldguide/aimg96.html  
http://edis.ifas.ufl.edu/in436
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Scouting flush for Asian citrus 
psyllid 

Image credits: Stephanie Stocks, University of Florida

Click here to view the video.

Presenter
Presentation Notes
Both adults and nymphs feed and are found on tender new growth including leaves and stems.  This is where the females will lay their eggs, so monitoring the flush for the presence or sign of Asian citrus psyllid is important.


 Information citation:
Arevalo, H.A. and P.A. Stansly, 2010.  Sampling for the Asian citrus psyllid (ACP) in Florida citrus groves.  In press.
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Management of vector

• Basic principles
• IPM strategies

– Biological control
– Cultural control
– Chemical control
– Organic strategies



Regional control programs



What to do if you suspect CG?

• Contact information for federal agencies
• Reporting process



References provided

• Also provide contact information for NPDN
• Authors listed – contact us with any questions
• Content reviewer listed



Benefit of participating with 
Protect US 

• Central portal for information
– Improves efficiency

• Support to developing online training
– Updateable
– Can be accessed at any time by users
– Provides user feedback



Questions?

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

• You can also contact:
– Stephanie D. Stocks, University of Florida, 

sstocks@ufl.edu
– Amanda Hodges, SPDN, University of Florida, 

achodges@ufl.edu

http://www.protectingusnow.org/�
mailto:sstocks@ufl.edu�
mailto:achodges@ufl.edu�
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Recognizing and Responding 
to Wheat Stem Rust

Erick De Wolf
Kansas State University

Department of Plant Pathology



History of Stem Rust
– Between 1900 and 1960, several 

severe outbreaks of stem rust occurred 
in the Great Plains, many Midwestern 
states, and Canada. Average crop losses from wheat stem rust in 1919, 1935, and 1954



Recent Problems with Stem Rust

– In 1985-1986 more localized outbreaks affected 
wheat production the southern Great Plains.

– Stem rust also affects barley with recent 
epidemics occurring in northern Great Plains 
in1989 and early 1990’s

Presenter
Presentation Notes
Finish the history



Remerging Threats Stem Rust

• Stem rust has been effectively managed for several 
decades with genetic resistance 

• Each of these historical outbreaks was associated 
with a change in the population of the fungus that 
causes stem rust.

• New variants of stem rust have emerged in Africa 

Presenter
Presentation Notes
How is stem rust controlled and introduce the concepts of race changes within the population of the rust fungi.  




Current Estimate of Disease Risk
Average estimated crop losses from wheat stem based on current production



Recognizing Stem Rust

• Early detection of stem rust critical to the 
response in North America
– Impact wheat breeding priorities and strategies 
– Influence in-season disease management 



Recognizing –
Identification of Rust Diseases

• The vegetative parts of the plant 
include the:
– Stem
– Leaf
– Leaf sheath

• The leaf sheath wraps around the 
stem

Presenter
Presentation Notes
We may be able to do this just with the pictures, and some animated notes.  
It will be important to show the node so that we can better separate the stem and leaf sheath.



Recognizing –
Identification of Rust Diseases

• There are three cereal rusts of concern:

Leaf 
Rust

Stripe 
Rust

Stem 
Rust

Presenter
Presentation Notes
Diagnostic features and images for stem rust (A), leaf rust (B), and stripe rust (C) of wheat and barley. Insets show close-up images of lesions. Figure 2. Diagnostic features and images for stem rust (A), leaf rust (B), and stripe rust (C) of wheat and barley. Insets show close-up images of lesions.


Differentiating the rust diseases can be difficult, but with practice they can be reliably identified. Begin by considering broad characteristics such as which plant parts are affected (Figure 1) or arrangement of the blister-like lesions on plants. These characteristics will often separate one or more of these diseases quickly. Continue by examining less obvious characteristics including lesion size, shape, and color to either confirm the diagnosis or separate the more similar diseases. For example, stripe rust is the only one of these diseases to have the blister-like lesions organized into stripes on the leaves (Figure 1). If the lesions are scattered on the affected plant parts, both stem rust and leaf rust are a possibility and additional characteristics must be considered. Leaf rust typically causes small, round lesions on the leaf blades and leaf sheaths. In comparison, stem rust causes oval or elongated lesions and is capable of infecting nearly all aboveground parts of the plant, most notably the true stems (Figures 2 and 3). 

All three diseases have unique interactions with common varieties of wheat and barley.  These interactions can modify the disease symptoms resulting in reduced lesion size and varying amounts of yellow or tan tissue surrounding the lesions (Figure 4). Becoming familiar with the range of possible symptoms for these diseases will improve the accuracy of the diagnosis.   






Recognizing the Threat –
Wheat Stem Rust Life Cycle

• Two Critical Stages

Sexual stage: on Barberry

Asexual stage: on Wheat and Ba

Asexual spores can blown northward 
relatively quickly, moving from Texas to 
North Dakota in two to three months

Barberry in a 
fencerow between 
wheat fields.

Presenter
Presentation Notes
A little more complexity on the life cycle.  Use multiple slides to help walk people see key stages and why they might be important.



• For additional assistance identifying diseases of wheat or 
barley contact the state partner lab to NPDN or your local 
county extension office

• You can find a your state’s NPDN lab by linking here:

• You can find your local count extension office my linking here:

Responding

http://www.npdn.org
(the list is near the end of the page)

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

http://nifa.usda.gov/Extension/index.html�
http://www.npdn.org/�
http://www.npdn.org/�
http://www.npdn.org/�
http://www.npdn.org/�
http://nifa.usda.gov/Extension/index.html�
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Responding

• Early recognition and reporting of suspicious 
samples will allow appropriate grower 
responses to minimize spread and crop loss!

Enabling the deployment 
of Squirrel Force 7 

Presenter
Presentation Notes
Yes the squirrel is a joke… but don’t tell him!



Additional information resources
• For states of the U.S. that grow wheat and barley:
• Other sources if information:

– USDA Cereal Disease Lab, St. Paul, MN
– Borlaug Global Rust Initiative

Presenter
Presentation Notes





Questions?

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

• You can also contact:
– Stephanie D. Stocks, University of Florida, 

sstocks@ufl.edu
– Amanda Hodges, SPDN, University of Florida, 

achodges@ufl.edu

http://www.protectingusnow.org/�
mailto:sstocks@ufl.edu�
mailto:achodges@ufl.edu�
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Redbay Ambrosia Beetle:
A new threat to southern 
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What you need to know now
• Laurel Wilt affects redbay (Persea borbonia), an important species for coastal 

wildlife, and avocado (Persea americana), an important subtropical world crop.

• The disease is associated with an exotic ambrosia beetle (Xyleborus glabratus) 
and caused by a fungus (Raffaelea lauricola).

• Symptoms and signs of the disease and insect include wilted foliage, vascular 
discoloration, and sawdust tubes.

• The disease has been detected in Georgia, South Carolina, Florida, and 
Mississippi.

• No effective management tools currently exist for complete control of the 
disease



The host: Redbay
Persea borbonia

Image credit:
Gary Wade, University of Georgia

Image credit:
Ann Murray, University of Florida

Other members of the Lauraceae family 
can also be affected by the disease 
including:  sassafras (Sassafras albidum), 
spicebush (Lindera benzoin), and swamp 
bay (Persea palustris).

Presenter
Presentation Notes
Redbay (found in the family Lauraceae) is a native evergreen tree found along the southeastern coast of the United States from North Carolina to Texas.  They grow both in sandy soils and well drained, but moist soils (preferred).  It can grow up to 65 feet (20m) tall and 3 feet (1m) in diameter.  The bark is thin and dark red brown to gray brown in color.  The leaves on this plant are fairly thick, simple, and oblong or lance shaped with a smooth edge measuring about 4-6 inches in length and 1-2 inches in width.  They are glossy and can range in color from bright to dark green on top, and pale green to grayish underneath.  When the leaves are crushed, they give off a pleasant aromatic smell.  

Sources of information – 
http://www.urbanforestrysouth.org/resources/library/identifying-characteristics-of-redbay-persea-borbonia/file_name
http://www.floridata.com/ref/p/pers_bor.cfm  




Infected redbays, starting in 2003

Image credit:
James Johnson, Georgia Forestry Commission, www.bugwood.org, #2110024

Presenter
Presentation Notes
In 2003, on Hilton Head Island, South Carolina, significant redbay mortality was reported to the South Carolina Forestry Commission.  Initially, drought and the fluctuation of the underlying water table were blamed.  By 2004, however, the Georgia Forestry Commission was also receiving reports of redbay mortality.  

Sources of information – 
http://www.fs.fed.us/r8/foresthealth/laurelwilt/history.shtml

http://www.bugwood.org/�


Save the guac!
Avocado, Persea americana

“Simmonds” 
avocado 20 
days after 
inoculation

Image credit:
Florida Department of Agriculture and Consumer Services, Division of Plant 
Industry http://www.savetheguac.com/

Presenter
Presentation Notes
Avocado (Persea americana) is another host of Laurel Wilt.  Although avocado is not a habitat plant, it is economically important in the state of Florida.  There are about 6400 bearing acres with 99% of these acres located in southwest Miami-Dade County.  In the 2004-2005 growing season, 61.6 million pounds of avocados were produced with an estimated value of $14.45 million.       

Most avocado cultivars appear to be susceptible to Laurel Wilt to varying degrees. Research at the University of Florida -Tropical Research and Education Center (UF-TREC) in Homestead and Division of Plant Industry (DPI) quarantine facilities in Gainesville, Florida has resulted in a list of the most susceptible cultivars of avocado: ‘Brogdon’ was found to be highly susceptible, ‘Simmonds’ moderately susceptible, and ‘Reed’ slightly susceptible. 

In September 2007, the first landscape avocado plant succumbed to the disease in Jacksonville.

As of November 2010, the disease does not appear to be present in production avocados in Florida.

Sources of information – 
http://trec.ifas.ufl.edu/doc/Laurel-wilt-overview.pdf  
http://www.avocadosource.com/WAC6/en/Extenso/5a-209.pdf  
http://edis.ifas.ufl.edu/pdffiles/FE/FE57500.pdf  
Florida Department of Agriculture and Consumer Services, Division of Plant Industry , personnel communication 



Impact

Image credit:
CL Harmon, University of 
Florida 15 weeks

Presenter
Presentation Notes
The trunks of the dead trees are all that remain of these redbays in Georgia. These snags were created when the trees, killed by the Laurel Wilt pathogen, were further attacked by common wood-decaying fungi.  These other fungi weaken the wood structure of the trunk.  Since the leaves remain on the tree long after the tree has died from laurel wilt disease, the canopy catches wind easily and this movement can cause the trees to snap, leaving tall snags behind. These trees wilted and died in just 15 weeks. 

This disease can kill nearly all mature redbays in a stand within 3-5 years of infestation.  At one site in Florida, redbay mortality increased from 10 to 92% in just 15 months.  Saplings subjected to infestation by redbay ambrosia beetles die in as little as eight weeks.
�Sources of information – 
http://www.forestry.alabama.gov/LaurelWilt.aspx?bv=3
http://www.fl-dof.com/publications/fh_pdfs/Laurel_Wilt.pdf
Personal communication with Georgia Department of Forestry by Carrie Harmon
Personal communication with Jeff Eickwort, FDOACS, Forestry Division by Stephanie Stocks




New!  Raffaelea lauricola

The fungal 
pathogen 
on APDA at 
2 weeks

Image credit:
CL Harmon, University of Florida

Presenter
Presentation Notes
After looking closer at the problem, a fungus (Raffaelea lauricola) was identified as the cause of the redbay deaths.  The disease was named Laurel Wilt.  The fungus itself belongs to a group of fungi called Ophiostoma, the same group of fungi that causes Dutch Elm Disease.  It was a previously undescribed species of fungus.

The image of the fungus can be seen here.  Confirmation of the diagnosis of the disease must be made by culturing the fungus.


Sources of information – 
http://www.fs.fed.us/r8/foresthealth/laurelwilt/history.shtml





Redbay ambrosia beetle
Xyleborus glabratus

• Exotic beetle from Asia
• Native hosts include:

– Lauraceae : Phoebe lanceolata, Lindera latifolia, 
Litsaea elongata

– Fagaceae:  Lithocarpus edulis
– Fabaceae: Leucaena glauca
– Dipterocarpaceae: Shorea robusta

Presenter
Presentation Notes
The discovery of the fungus that caused Laurel Wilt coincided with the discovery of an introduced exotic beetle from Asia, called the redbay ambrosia beetle (Coleoptera: Scolytinae). Initially, the beetles were detected in a monitoring trap in 2002 near the Port Wentworth area of Savannah, GA (before the redbays began dying).  In 2003, however, the beetles were found on dying and dead redbay trees in coastal South Carolina implicating them as part of the disease cycle.    

It was originally recorded from India, Bangladesh, Japan, Myanmar, and Taiwan.  In its native range, its hosts are Phoebe lanceolata, Lithocarpus edulis, Leucaena glauca, Lindera latifolia, Litsaea elongata, and Shorea robusta.     

It is likely that the beetle came into the country on solid wood packing material used in cargo importation.

Source of information:
ROBERT J. RABAGLIA, STEPHANIE A. DOLE, AND ANTHONY I. COGNATO.  2006. Review of American Xyleborina (Coleoptera: Curculionidae: Scolytinae) Occurring North of Mexico, with an Illustrated Key. Ann. Entomol. Soc. Am. 99(6): 1034 – 1056.
http://www.bioone.org/doi/pdf/10.1603/0013-8746%282006%2999%5B1034%3AROAXCC%5D2.0.CO%3B2   

http://www.state.sc.us/forest/idwilt.pdf




Redbay ambrosia beetle
Xyleborus glabratus

Image credit:
Top right: M. C. Thomas, Florida Department of Agriculture and Consumer Services, 
www.bugwood.org, #1413004
Bottom Right:  Andrew Derksen, Florida Department of Agriculture and Consumer Services, 
www.bugwood.org, #5411465
Left: M. C. Thomas, Florida Department of Agriculture and Consumer Services, 
www.bugwood.org, #1413003

Image credit:
Jeffrey Lotz, Florida Department of Agriculture and Consumer Services, Division of Plant Industry 

Presenter
Presentation Notes
Normally, our native ambrosia beetles are an important and beneficial part of the decay process of dying or dead trees in our forests.  They are called ambrosia beetles because, as adults, they carry spores of the fungus that they feed on with them in special pouches in their body.  As they tunnel through their host plant creating galleries in which to lay their eggs, the galleries become infected with the spores of the fungus.  The larvae then feed on this fungus as they grow. The fungus is the 'ambrosia' that gives the name to ambrosia beetles.  However, the redbay ambrosia beetle happens to vector a virulent fungal pathogen, Raffaelea lauricola, as its ambrosia to which our redbays have no defense.  In addition, the redbay ambrosia beetle attacks both healthy and dying trees.  Normally, ambrosia beetles only attack dying trees. 

The presence of the fungus in the beetles confirms their part in the spread of this devastating disease. The fungus enters the tree's vascular system when the beetles tunnel into the tree causing the tree to wilt and die.  

The left-hand image is of the redbay ambrosia beetle larvae.  It is a white, legless grub with a brown head capsule.  The right-hand image is of the adult beetle.  The most distinguishing characteristics of the adults are the V-shaped abdominal tip (seen in the top right image) and the shiny and hairless upper surfaces.  Adults normally have light-colored legs and dark carapace, but newly pupated adults can be quite light in color.  In addition, the color can vary from dark to an orange brown. 

Sources of information – 
http://www.state.sc.us/forest/idwilt.pdf
http://www.fl-dof.com/publications/fh_pdfs/Laurel_Wilt.pdf
http://cisr.ucr.edu/redbay_ambrosia_beetle_laurel_wilt.html
http://www.fs.fed.us/r8/foresthealth/laurelwilt/insect_vector.shtml
http://www.fs.fed.us/r8/foresthealth/laurelwilt/history.shtml
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Disease 
Cycle

Presenter
Presentation Notes
The disease cycle of Laurel Wilt begins with a redbay ambrosia beetle carrying spores of Raffaelea lauricola with them to the host plant (this is an example of a symbiotic relationship in which both species benefit – the beetle and the fungus).  The beetle tunnels into a healthy redbay and spores are deposited in the sapwood of the tree. The fungus colonizes the galleries, providing a food source for the beetle larvae and the adults (the “ambrosia” of the ambrosia beetle).   The fungus then colonizes the xylem (water-conducting vascular tissue) of the tree and the tree begins to exhibit black streaking of the sapwood and wilting of the foliage (this is an example of a parasitic relationship in which one species benefits – the fungus – while the other is harmed – the redbay).  More beetles colonize the dying tree and produce more galleries filled with more fungus for their larvae. In addition, other ambrosia beetle species will colonize the dying or dead redbay tree. 

Once the larvae pupate, the female beetles, mated and now carrying the fungal spores, exit the tree and fly away in search for new host trees, beginning the cycle again.  The beetle can have several generations per year, and only one mated female beetle is needed to begin a new population (of both beetles and fungus).  The male beetle is flightless and dwarfed, he never leaves the natal tree (tree in which they were born).   


Sources of information – 
http://www.fl-dof.com/publications/fh_pdfs/Laurel_Wilt.pdf
http://www.fs.fed.us/r8/foresthealth/laurelwilt/disease_cycle.shtml
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html

The cartoon depicting this cycle was produced in 2009 by M. Hughes (University of Florida) and J. Thomas and A. Mayfield (FL Department of Ag and Consumer Sciences, Division of Forestry).



Symptoms of the Disease

Image credit:
Left: Ronald F. Billings, Texas Forest Service, www.bugwood.org, #5383213
Right: A. Mayfield, Florida Department of Agriculture and Consumer Services, www.bugwood.org, 
#2199084

•Leaves turn 
reddish and 
remain on the tree 
for a while.  
•Dark streaking 
underneath the 
bark (vascular 
tissue)

Presenter
Presentation Notes
Symptoms of a disease are a response of the infected organism to the infection itself.  

Initially, the disease symptoms of Laurel Wilt manifest as drooping leaves with a reddish or purplish discoloration to them.  The symptoms may seem restricted to only part of the crown, but it soon spreads to the entire crown turning it completely brown.  The dead leaves will usually stay attached to the tree for up to one year (and in some cases, longer).  If you remove the bark, you will see black discoloration of the sapwood.  Symptom progression may appear to be even faster once the trees begin to wilt.  

In research on the disease cycle, trees that have been artificially infected have died in as little as eight weeks.

The image on the left shows a redbay with wilting and brown leaves across the crown.  The right-hand image shows the dark streaking just under the bark that is symptomatic of the infection.  Both of these symptoms are tied to infection of the vascular system of the tree.
 
Sources of information – 
http://www.state.sc.us/forest/idwilt.pdf
http://www.fl-dof.com/publications/fh_pdfs/Laurel_Wilt.pdf
http://www.fs.fed.us/r8/foresthealth/laurelwilt/symptoms.shtml

http://www.bugwood.org/�


Signs of the vector 

Image credit:
Top left: Albert (Bud) Mayfield, Florida Department of Agriculture and Consumer Services, 
www.bugwood.org, #2199086
Bottom left:  James Johnson, Georgia Forestry Commission, www.bugwood.org, #2109039
Right:  Albert Mayfield, Florida Department of Agriculture and Consumer Services, 
www.bugwood.org, #2199082

Presenter
Presentation Notes
Signs of the disease are evidence of the organism itself that is causing (or delivering) the disease.  

Top left:
Entry hole left by a redbay ambrosia beetle (the vector of the fungal disease).  This is often very difficult to see as the beetle is so small.

Bottom left:
Tunnels filled with the fungus Raffaelea lauricola, the ambrosia eaten by the redbay ambrosia beetle and the cause of the disease.

Right:
 Sawdust tubes produced by the redbay ambrosia beetle.  These tubes will usually wash off in the rain. 

Sources of information – 
http://www.fl-dof.com/publications/fh_pdfs/Laurel_Wilt.pdf
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html 

http://www.bugwood.org/�
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Distribution in the US

Map provided by Jeff Eickwort, Forest 
Biologist, Florida Department of 
Agriculture and Consumer Services, 
Division of Forestry.

Four states have 
confirmed the 
disease as of 
December 2010:   
South Carolina, 
Georgia, Florida, 
and Mississippi.

Presenter
Presentation Notes
The disease has spread quickly up and down the eastern seaboard since it was first detected in Georgia in 2004 where only 3 counties initially reported the disease.  By the end of 2010, at least 31 counties in four states have reported the disease.  The natural spread of the disease seems to be 20 miles per year.  

Discontinuous spread (jumping across counties or states) are likely tied to human movement of infected redbay wood.  One such jump in Florida has been traced to movement of wood from the Jacksonville area to a county in mid-south Florida.  Although the movement of the fungus and beetles was unintentional, it created another focus for the disease to radiate outward into new counties.  

The beetle vector was detected in a trap in Miami-Dade county in Florida March 15, 2010.  This detection was part of a concerted survey effort, and a stepped-up disease survey (by the Cooperative Agricultural Pest Survey – CAPS) is underway.  Though one vector was found, no plants have been detected that have the Laurel Wilt symptoms as of yet.  Given the spread of the disease and its vector, efforts are underway to track and manage the disease, but eradication is not feasible therefore neither the pathogen nor the beetle are regulated by state or federal governments.  The vector (beetle) is a strong flier (at least the females are) and can move the disease into one or two new adjacent counties per year.
 
Sources of information – 
http://www.state.sc.us/forest/idwilt.pdf
http://www.doacs.state.fl.us/press/2010/03092010.html
http://trec.ifas.ufl.edu/doc/homeowner-recs-RAB-LW-5-16-10.pdf
Albert “Bud” Mayfield when he was with the Florida Department of Agriculture and Consumer Services, Division of Plant Industry , personnel communication
Georgia Department of Forestry – Personnel communication




Management
• Correct identification of the pathogen (and its vector) are of 

paramount importance in any management of a disease

• There are several barriers to the treatment of this disease
– The beetle is a powerful flier
– By the time symptoms appear, the beetle has likely infected many trees in the area
– Pesticide use against the beetle is not recommended due to the numerous off-

target species that would be affected
– Biological controls are not known at this time
– Human movement of infested plant material is aiding the long-distance spread of 

the vector.
– Fungicide root infusions are expensive, only work for high-value single trees, and 

must be reapplied on a regular basis.  Some phytotoxicity has been noted to some 
fungicide products.

• The suggestions made for treating or halting the spread of this 
disease are based on similar treatments for wilt diseases of other 
trees.

Presenter
Presentation Notes
Correct identification of any fungal disease is important in deciding on a management course of action because some fungicides may be effective against one type of fungus and not another.  Diagnosis through culturing and molecular identification are necessary for specific confirmation and thus treatment recommendations.  The same applies for Laurel Wilt.  In addition, correctly identifying the disease and the vector helps in keeping track of the spread of this disease.  

Currently, there are not any management options that will completely eradicate Laurel Wilt from the landscape or stop its spread.  However, slowing the spread can be achieved by avoiding transportation of infested firewood and destroying infected host trees before the redbay ambrosia beetle population spreads to surrounding trees.  

In fact, the importance of not moving firewood as a way to prevent the spread of not only Laurel Wilt, but of other pests and diseases, has been recognized by the Florida state legislation.   FAC Rule Chapter 5B-65 prevents the movement of firewood and other unprocessed wood products into the state and within the state unless a Master Permit is obtained from the Florida Department of Agriculture and Consumer Services Division of Plant Industry (http://nature.berkeley.edu/comtf/pdf/Monthly%20Reports/FLORIDA_FIREWOOD_REGULATION.pdf).

In addition, scientists are also storing seeds in case no cure is found quickly, developing and testing new pesticides that treat either the fungus or the redbay ambrosia beetle, finding some sort of biological control, and developing genetically resistant redbays.  Some of these suggestions may take time that the redbays do not have and not all suggestions will work on a large scale.    

For example, one experiment to cut out all diseased and dying redbays in an area was abandoned once it was found that nearly all the trees in the area were already infected.  However, sanitation (cutting down and burning, burying, tightly covering, or finely chipping the entire tree) may work in areas where only one or two trees are infected and all infected trees can be successfully removed.  Fungicide injections (with the compound propiconazole) can work, but this will be a tool used for high-value individual trees.  You do not need a special license to apply the fungicide as it is not a restricted use chemical, but it can be expensive.  According to preliminary results, the systemic fungicide seems to remain effective for at least two years.  It is important to remember that the fungicide is only a temporary preventative measure and will not "cure" a tree that already has Laurel Wilt. 

In 2007, a Laurel Wilt Working Group was formed to strategize and prioritize the next steps in management, to educate the public and land managers about the issue, and to maximize related work by coordinating efforts among interested agencies, organizations, and individuals (http://www.fs.fed.us/r8/foresthealth/laurelwilt/). 

Sources of information – 
http://www.fs.fed.us/r8/foresthealth/laurelwilt/management.shtml
http://nature.berkeley.edu/comtf/pdf/Monthly%20Reports/FLORIDA_FIREWOOD_REGULATION.pdf
Personal communication with Jeff Eickwort, FDOACS, Forestry Division by Stephanie Stocks






You can help

• Submit samples to your NPDN laboratory if you see a wilted 
canopy, entry holes, and dark streaking under the bark.   

– Submit fresh 1-2 inch pieces of sapwood with the streaking, taken 
from about chest-high on the affected tree.  Place the pieces in a zip-
top bag and keep the bag cool (cooler or refrigerator) until it can be 
delivered to the laboratory via overnight or 2-day mail service.

• Remind people not to transport mulch, firewood, etc.

• Direct questions to the Forest Health Protection site: 
http://www.fs.fed.us/r8/foresthealth/laurelwilt/index.shtml

Presenter
Presentation Notes
The National Plant Diagnostic Network (NPDN-http://www.npdn.org/) was established to provide a nationwide network of public agricultural institutions to quickly detect pests and pathogens that have been introduced into agricultural and natural ecosystems, identify them, and immediately report them to appropriate responders and decision makers.  The NPDN has a Standard Operating Procedure (SOP) for the diagnosis of Laurel Wilt Disease and the redbay ambrosia beetle.  This SOP, which incorporates all the most recent methods and procedures, is used in all the NPDN laboratories so all the diagnosticians will use the same standardized procedures to diagnose the disease. In addition, the NPDN labs communicate with each other which helps to track the progression of a disease or pest. 

If you suspect Laurel Wilt Disease (after looking for the correct symptoms and signs –  i.e. listed host, wilted canopy, dark streaking under the bark, frass tubes, presence of a beetle that looks like the redbay ambrosia beetle), use a clean cutting instrument to cut a 1-2 inch piece of wood from the main trunk of the tree (include bark and the lighter wood underneath the bark).  Place the wood in a zip-top bag (keeping it cool until you can overnight the sample – you can also use 2 day mail service) and send it to your local NPND laboratory. You can also contact your local county extension agent and have them do it for you.

If the fungus Raffaelea lauricola can be cultured from the sample, you will know you have this disease and can make informed management decisions.  It is important to realize that the sign and symptoms that have been presented here are not reliable enough to diagnose the disease by themselves.  Culturing the fungus is the only sure way of diagnosing the disease.



http://www.fs.fed.us/r8/foresthealth/laurelwilt/index.shtml�


For more information, check out the 
brand-new full-length Laurel Wilt 
module (with videos!) at 
www.protectingusnow.org
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Plant Biosecurity

Stephanie Stocks
Protect U.S. Coordinator

University of Florida



Scripted Presentation

• Learning objectives
– What does plant biosecurity mean?
– Food supplies fluctuate due to many factors 

(weather, pests, disease, etc.)
– How would you be affected if there was a food 

shortage?
– What food demands do we expect in the future 

and do we have enough resources to do it all?



Scripted Presentation

• Learning objectives
– What happens if somebody introduced a disease 

or pest on purpose?
• Agroterrorism in the 20th century

– World War II examples of rinderpest, anthrax, and glanders
infections

– Arab Revolutionary Council
– Gosh Etzion

– What is a select agent?



Scripted Presentation
• Learning objectives

– What are 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
• Xylella fastidiosa (citrus variegated chlorosis strain)
• Xanthomonas oryzae

– What are they, what do they do,                                                              
where are they, etc.



Updates

• Rough draft created by Amanda Hodges and 
Stephanie Stocks

• Submitted to Jim Stack (Kansas State 
University) who has agreed to co-author the 
presentation

• Once the final draft is ready, submitted to 3-4 
technical reviewers and 1 non-technical 
reviewer



E-Learning Module

• Once all the reviews are back and changes are 
made, the e-learning module will be created

• Work with the authors to create interactives
such as quizzes, choose the correct picture, 
rollover to find the information, distribution 
maps, etc.

• These will also be submitted to 3-4 technical 
and 1 non-technical reviewer



Lesson plan
• Target grades 9-12
• Includes: Scripted presentation for the teacher to 

use, handout(s) for the students, activity for the 
students (experiential), and e-learning module 
with associated quiz

• Locally tested?



Lesson plan
• Targeting NSES Life Science Standard:  The 

Interdependence of Organisms
– Living organisms have the capacity to produce populations of infinite 

size, but environments and resources are finite. This fundamental 
tension has profound effects on the interactions between organisms.

– Human beings live within the world's ecosystems. Increasingly, 
humans modify ecosystems as a result of population growth, 
technology, and consumption. Human destruction of habitats through 
direct harvesting, pollution, atmospheric changes, and other factors is 
threatening current global stability, and if not addressed, ecosystems 
will be irreversibly affected.

• Can also include Natural Selection (life science 
standard), Science as Inquiry, Science and 
Technology, and Science in personal and Social 
Perspectives



Future E-Learning Modules and 
Project Direction

Susan T. Ratcliffe
Director, North Central IPM Center

University of Illinois Urbana-Champaign



E-LEARNING MODULES

Coming in 2011



Giant African Snail

Yuri Yashin, achatina.ru, Bugwood.org 



Spotted Wing Drosophila

Gorak Arakelian 



Exotic Pests of Concern for 
Ornamental Plants

Charles T. Bryson, USDA Agricultural Research Service, Bugwood.org 



Thousand Cankers Disease

Whitney Cranshaw, Colorado State University, Bugwood.org 



Potato Psyllids and their Pathogen 
Vectoring Concerns

Whitney Cranshaw, Colorado State University, Bugwood.org 

Developed by Susan Halbert, FL Dept. of Agriculture and Consumer Sciences



Common and Exotic Pests of 
Concern for Stonefruits

Carroll E. Younce, USDA Agricultural Research Service, Bugwood.org 



DEVELOPMENT OF FUTURE 
MODULES FOR INVASIVE PLANT 
PESTS AND ANIMAL BIOSECURITY

As funding permits, additional modules will be added to the site.  
If you are interested in developing an e-learning module, contact 
Amanda Hodges at achodges@ufl.edu.



Protect U.S. personnel will be 
contacting individuals to assist 
with content development and 

module reviews. 

Central Science Laboratory, Harpenden Archive, British Crown, Bugwood.org 



To view author guidelines, visit 
www.protectingusnow.org
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