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Introduction

e Exotic Arthropod Pests
— Red palm weevil
— Daylily leaf miner
— Japanese maple scale
— Passionvine mealybug
— Red palm mites
— Tremex wood wasp
— Sirex wood wasp

— Brown marmorated stink
bug

— European pepper moth

Exotic Diseases

— Red ring disease of
palms

— Boxwood blight
— Impatiens downy mildew

— Chrysanthemum white
rust

— Texas Phoenix palm
decline

— Bleeding canker of horse
chestnut
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Presentation Notes
There are many invasive pests and diseases that can affect ornamental plants.  Here, we cover several that are here, but limited in distribution, and those that are not here yet, but we need to be aware of. 
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 Rhynchophorus
ferrugineus

— Distribution

e Native to Asia, spread to
Middle East, Portugal, Spain

e First detected in US in
California in 2010
— Hosts

e Palms, American Agave,
sugarcane

e Attracted to wounded plants

Image Credit:
John Kabashima, University of California
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The red palm weevil, Rhynchophorus ferrugineus (RPW), is a pest of palm trees that originally came from Asia. This insect is a serious pest in the agricultural and horticultural palm industries and can lead to major losses for both of them. 

It has been found in the following countries: Algeria, Aruba, Australia, Bahrain, Bangladesh, Cambodia, China, Curaçao, Cyprus, Egypt, France, Georgia, Greece, India, Indonesia, Iran, Iraq, Israel, Italy, Japan, Jordan, Kuwait, Laos, Madagascar, Malaysia, Malta, Morocco, Myanmar, Netherland Antilles, Oman, Pakistan, Papua New Guinea, Philippines, Portugal, Qatar, Samoa, Saudi Arabia, Singapore, Solomon Islands, Spain, Sri Lanka, Syria, Taiwan, Thailand, Turkey, United Arab Emirates, Vietnam. 

It was first detected in the United States in California in 2010.  Since then, it has been under eradication by state and federal agencies.  The last detection of the red palm weevil occurred in January 2012.  In order for it to be declared eradicated, however, no red palm weevils can be detected for 3 years.  

Host plants that the red palm weevil feeds on include:  Palms - betelnut, queen, sugar, toddy, fishtail, mountain fish tail, coconut, gebang, African oil, ribbon fan, Chinese fan, sago, thorny, nibung, Cuban royal, Canary Island, date, East Indian wine, regal, Hispaniola, Chinese windmill, and Washington. It has also been reported to survive on the following secondary hosts when it is unable to find palms: American agave, sugarcane, and banana.

Palms, when wounded will secrete a chemical kairomone that will attract red palm weevils.


Information Sources:
Bertone, Christie. Michalak, P. and Roda, Amy. 2011. New Pest Response Guidelines: Red Palm Weevil, Rhynchophorus ferrugineus. USDA-APHIS-PPQ-CPHST.
	Accessed 9/30/2012-
	http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-redpalmweevil.pdf
EPPO. 2007. Rhynchophorus ferrugineus and Rhynchophorus palmarum (Diagnostics). European Mediterranean Plant Protection Organization Beulletin 37: 571-579.
Hoddle, Mark.  2013. Has the Red Palm Weevil Gone Extinct in Laguna Beach? - CISR Blog (Center for Invasive Species Research).
	Accessed 7/11/2013 - 
	http://cisr.ucr.edu/blog/red-palm-weevil/palm-removal-in-laguna-beach/
Molet, T., A. L. Roda, and L. D. Jackson. 2011. CPHST Pest Datasheet for Rhynchophorus ferrugineus. USDA-APHIS-PPQ-CPHST.
Murphy, S. T. and Briscoe, B. R. 1999. "The red palm weevil as an alien invasive: biology and the prospects for biological control as a component of IPM. Biocontrol News and Information, 20(1):34n-46n
Center for Invasive Species Research.  Red Palm Weevil.
	Accessed 9/30/2012-
	http://cisr.ucr.edu/red_palm_weevil.html
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RPW eggs are  white to yellow in color, smooth and cylindrical in shape and 1-3 mm in length. The eggs taper at one end slightly. These are laid by adult females at the base of petioles, in wounds, near the base of the trunk, etc. 

The larvae, after they hatch, are a white/off-white cream color. They have a darkened head cap, colored a ruddy brown to black. Mature larvae reach 36-47 mm in length.  The larvae will create a cocoon made from frass and plant fibers and will remain inside until it completes its metamorphosis. 

Adults vary in color and markings, which has lead to confusion in its identification. Adults can be red and black or orange and black in color with varying markings along the pronotum. Adults will range from 19-42 mm in length, be dull or shiny, and have a long curving rostrum.


Information Sources:
Bertone, Christie. Michalak, P. and Roda, Amy. 2011. New Pest Response Guidelines: Red Palm Weevil, Rhynchophorus ferrugineus. USDA-APHIS-PPQ-CPHST.
	Accessed 9/30/2012-
	http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-redpalmweevil.pdf
EPPO. 2007. Rhynchophorus ferrugineus and Rhynchophorus palmarum (Diagnostics). European Mediterranean Plant Protection Organization Beulletin 37: 571-579.
Molet, T., A. L. Roda, and L. D. Jackson. 2011. CPHST Pest Datasheet for Rhynchophorus ferrugineus. USDA-APHIS-PPQ-CPHST.
Thomas, Michael C., 2010. Giant Palm Weevils of the Genus Rhynchophorus (Coleoptera: Curculionidae) and Their Threat to Florida Palms. Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry.
	Accessed 9/30/2012-
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/giantpalmweevils.pdf
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It is hard to detect infested palms due to the nature of the insects feeding. Adult female palm weevils will lay eggs inside a wounded palm tree. The female can lay up to 250 in the span of 3 days. The eggs will hatch after approximately three days and the larvae will begin creating tunnels through the interior of the palm tree by feeding. The larvae will eventually bore into the softer tissues of the tree, possibly at the tree crown, high portions of the trunk, or the base of the petioles.  It is the larvae that cause the most serious damage to the tree, especially when they burrow into the heart of the palm.


Information Sources:
Bertone, Christie. Michalak, P. and Roda, Amy. 2011. New Pest Response Guidelines: Red Palm Weevil, Rhynchophorus ferrugineus. USDA-APHIS-PPQ-CPHST.
	Accessed 9/30/2012-
	http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-redpalmweevil.pdf
EPPO. 2007. Rhynchophorus ferrugineus and Rhynchophorus palmarum (Diagnostics). European Mediterranean Plant Protection Organization Beulletin 37: 571-579.
Molet, T., A. L. Roda, and L. D. Jackson. 2011. CPHST Pest Datasheet for Rhynchophorus ferrugineus. USDA-APHIS-PPQ-CPHST.
Murphy, S. T. and Briscoe, B. R. 1999. "The red palm weevil as an alien invasive: biology and the prospects for biological control as a component of IPM. Biocontrol News and Information, 20(1):34n-46n
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At high levels of infestation, symptoms can be similar to drought stress (wilting and/or yellowing of leaves) and leaf droop (which could occur due to lack of support from larval feeding at the base of the petiole and axil). Palm fronds can also have the appearance of being clipped or trimmed. 

Frass and cocoons can also be seen at the base of damaged fronds. The interior of the tree can be weakened and destroyed by larval feeding with little sign of external symptoms until it reaches a point of fast decline.

A more typical sign of palm infestation is the distorted and offset growth of the top of the tree.


Information Sources:
EPPO. 2007. Rhynchophorus ferrugineus and Rhynchophorus palmarum (Diagnostics). European Mediterranean Plant Protection Organization Beulletin 37: 571-579.
Molet, T., A. L. Roda, and L. D. Jackson. 2011. CPHST Pest Datasheet for Rhynchophorus ferrugineus. USDA-APHIS-PPQ-CPHST.


Has been
found and

Red Palm Weevil eradicated

* Management
— Monitoring

— Cultural
e Sanitation
e Sealants

e Groundcover

Monitoring bucket.
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e Carbaryl, chlorpyrifos, diazinon, endosulfan, fipronil,
imidacloprid, malathion, acephate, azinphos-methyl,
methidathion, demethoate, trichlorfon
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for use in your state, on what crop it is allowed to be used, if it is allowed to be used
post-harvest or pre-harvest, and if it should be applied by a licensed applicator. First Detectars Protecting .S, from Pests
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There are multiple forms of cultural practices that can help prevent the spread and attraction of red palm weevil. 

Traps are used to detect for the red palm weevil in areas of high risk of infestation. An effective trap for the red palm weevil can be made using a 5-gallon bucket trap or a commercial trap. Three ingredients are used to make up the lure to attract the weevil: an aggregation pheromone (a mixture of 4-methyl-5-nonanol and 4-methyl-5-nonanone), ethyl acetate, and food bait (sugar cane, apples, palm stems, or 10% molasses with 1 teaspoon of baker’s yeast). 

Along with the previous three ingredients, a 50/50 solution of propylene glycol and water (anti-freeze/coolant) should be mixed and placed in the bottom of the bucket with the lure covering 75% of it. 

There are also pheromone lures available from commercial suppliers for monitoring adult stages.   

Insects should be collected and food replaced every 7-9 days while pheromone lures and ethyl acetate should be replaced based on manufacturer’s recommendations.
�Sanitation is the practice of cutting and burning infested trees to kill the insects inside in order to prevent their spread to other surrounding plant hosts. This is recommended to be done onsite to reduce the movement of infested wood.

Sealants can be used to cover wounded and newly pruned trees that are not infested to prevent the release of kairomones that would attract this pest.

Planting groundcovers can promote higher levels of natural enemies and fewer pest problems.

Pesticides recommended for use in managing the red palm weevil include: carbaryl, chlorpyrifos, diazinon, malathion, endosulfan, fipronil, and imidacloprid. Repeat use of these chemicals are recommended, but should be rotated to prevent the possibility of the pest building a resistance.  These chemicals can be used in various ways to prevent infestation: a) after pruning, dust the leaf axils with an insecticide, b) apply slow-release aluminum phosphide tablets inside tree, c) spray or soak the tree trunk, d) inject the tree trunk directly, e) apply systemic insecticide.

However, be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments.  


Information Sources:
Bertone, Christie. Michalak, P. and Roda, Amy. 2011. New Pest Response Guidelines: Red Palm Weevil, Rhynchophorus ferrugineus. USDA-APHIS-PPQ-CPHST.
	Accessed 9/30/2012-
	http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-redpalmweevil.pdf
EPPO. 2007. Rhynchophorus ferrugineus and Rhynchophorus palmarum (Diagnostics). European Mediterranean Plant Protection Organization Beulletin 37: 571-579.
Molet, T., A. L. Roda, and L. D. Jackson. 2011. CPHST Pest Datasheet for Rhynchophorus ferrugineus. USDA-APHIS-PPQ-CPHST.
Murphy, S. T. and Briscoe, B. R. 1999. "The red palm weevil as an alien invasive: biology and 	the prospects for biological control as a component of IPM. Biocontrol News and 	Information, 20(1):34n-46n
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It is important to note that there are two other species of Rhynchophorus beetles that look similar and are easily confused for the South American palm weevil. 

Rhynchophorus cruentatus is the palmetto weevil that is native to Florida and is an occasional pest of Sabal palms. Rhynchophorus palmarum is the South American palm weevil that is an introduced species and has a host range similar to R. ferrugineus, the red palm weevil.

To separate the three weevils you must look at the pronotum of the body (the back edge of the thorax); the back edge of the thorax of the South American palm weevil is strongly lobed while the other two species are not.  The back edge of their thorax is straight across.  To separate red palm weevil from palmetto palm weevil, look for the “shoulders”.  The palmetto palm weevil has “shoulders”, but the red palm weevil does not.


Information Sources:
Thomas, Michael C. 2010. Giant Palm Weevils of the Genus Rhynchophorus (Coleoptera: Curculionidae) and Their Threat to Florida Palms. Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry.
	Accessed 9/30/2012-
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/giantpalmweevils.pdf
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distribution

e Ophiomyia kwansonis /
— Distribution

* Native to Japan and
Taiwan

e First detected in US in
Maine in 2006

* Has been reported in NY,
PA, MD, WV, VA, NC, SC,
GA, AL, FL, LA, MS, and TX

— Host \

e Daylilies
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Image Credit:
Vincent J. Hickey, www.Bugguide.net, #84826
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The daylily leaf miner, also known by its scientific name Ophiomyia kwansonis, is an insect pest of Hemerocallis spp. ornamental plants (daylilies).

The daylily leaf miner is native to Japan and Taiwan, where it was first described in 1961 on Hemerocallis fulva kwanso. It was first detected in the U.S. in 2006 in Maine by Vincent J. Hickey.  Since the detection, it has been reported in New York, Pennsylvania, Maryland, West Virginia, Virginia, North Carolina, South Carolina, Georgia, Alabama, Florida, Louisiana, Mississippi, and Texas.

The genus Hemerocallis contains over 60,000 registered varieties of daylily, of which most, if not all, are susceptible to leaf-mining infestation. This is corroborated with observations at nurseries and online accounts and reports of infestations.


Information Source:
Sasakawa, M. 1961. A study of the Japanese Agromyzidae (Diptera) Part 2. Pacific Insects 3: 307-472
Steck, G. J. and G. L. Williams. 2011. “New Invasive Daylily Leafminer, Ophiomyia kwansonis Sasakawa, Identified in North America.” NPDN First Detector Network News, Volume 6, Issue 9.
	accessed 7/19/2013
	http://entnemdept.ufl.edu/hodges/september_2011.pdf
Steck, G. J. and G. L. Williams. 2012. “Daylily Leafminer, Ophiomyia kwansonis Sasakawa (Diptera: Agromyzidae), new to North America, including Florida.” �	–Accessed 10-6-2012�	http://www.freshfromflorida.com/pi/pest-alerts/pdf/ophiomyia-kwansonis.pdf

http://www.bugguide.net/
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Presentation Notes
The larval stage of the leaf miner can be up to 5.5 mm long with a pale yellow body, two dark mouth hooks with two visible teeth, two anterior black, knob-shaped spiracles protruding above its head, and two posterior spiracles protruding behind the body. The larva is only found inside the leaf mines after the egg hatches and before it pupates. 

The pupal stage is roughly 3-3.5 mm long, orange-brown body with the same characteristics of the larva. The pupae also will only be found in the tunnels they create prior to it’s metamorphosis into an adult.

The adult fly is relatively small, 2-2.5 mm long, with a proportionally robust body. The body is a shiny black, with large red eyes and clear wings. Females, who most normally associate with daylilies, have a conical black oviscape (part of the ovipositor). 


Information Sources:
Sasakawa, M. 1961. A study of the Japanese Agromyzidae (Diptera) Part 2. Pacific Insects 3: 307-472
Steck, G. J. and G. L. Williams. 2011. “New Invasive Daylily Leafminer, Ophiomyia kwansonis Sasakawa, Identified in North America.” NPDN First Detector Network News, Volume 6, Issue 9.
	accessed 7/19/2013
	http://entnemdept.ufl.edu/hodges/september_2011.pdf
Steck, G. J. and G. L. Williams. 2012. “Daylily Leafminer, Ophiomyia kwansonis Sasakawa (Diptera: Agromyzidae), new to North America, including Florida.” �	–Accessed 10-6-2012�	http://www.freshfromflorida.com/pi/pest-alerts/pdf/ophiomyia-kwansonis.pdf
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As it’s name suggests, the daylily leaf miner causes leaf mines on the leaves of daylily fans. The adult female will lay her eggs inside the leaf, just below the surface where the larvae will eventually hatch and begin feeding. This larval feeding is what creates the leaf mines up and down the surface of the leaf. 

The mines are roughly .5 mm to 3 mm wide (but this is strongly dependent on the size of the larvae in the tunnel) and will be white in color after they first appear. The mines can extend from the leaf tip to the leaf base and can be straight or oscillate back and forth (also called serpentining) along the surface.

Under heavy infestations, mines can crisscross, circle, zigzag and appear on the underside of the leaf as well as the flower scape. At the end of each tunnel, if the larvae is still within the mine, it can be seen and will look like a small grain of rice (yellow to brown depending on the life stage).

Information Sources:
Steck, G. J. and G. L. Williams. 2011. “New Invasive Daylily Leafminer, Ophiomyia kwansonis Sasakawa, Identified in North America.” NPDN First Detector Network News, Volume 6, Issue 9.
	accessed 7/19/2013
	http://entnemdept.ufl.edu/hodges/september_2011.pdf
Steck, G. J. and G. L. Williams. 2012. “Daylily Leafminer, Ophiomyia kwansonis Sasakawa (Diptera: Agromyzidae), new to North America, including Florida.” �	–Accessed 10-6-2012�	http://www.freshfromflorida.com/pi/pest-alerts/pdf/ophiomyia-kwansonis.pdf
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The damage to the plant will not kill it, however, it will reduce it’s vigor slightly. The leaf, after being initially damaged by the leaf mines, will eventually become necrotic and turn brown. The tunnels will also show scattered specking of black frass produced by the tunneling larva. However, the leaves do not age prematurely and die, so they will remain disfigured during the rest of the flowering season.

The leaf miner can overwinter in the leaf tissue as a larva and/or pupae. It is thought that they travel closer to the base of the leaf fan during this time.

Information Sources:
Steck, G. J. and G. L. Williams. 2012. “Daylily Leafminer, Ophiomyia kwansonis Sasakawa (Diptera: Agromyzidae), new to North America, including Florida.” �	–Accessed 10-6-2012�	http://www.freshfromflorida.com/pi/pest-alerts/pdf/ophiomyia-kwansonis.pdf
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* Management

— Good sanitation practices are paramount
e Removal and destruction of infested leaves

e Must be sure to remove entire leaf; larvae could hide
within low chlorophyll containing leaf tissue near leaf
base.

— Hard to manage fly population
e Can overwinter on wild Hemerocallis spp.
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Presentation Notes
No formal studies have been done regarding the management of the daylily leaf miner.

Good sanitation measures and scouting are necessary to prevent the increased infestation of leaf miner flies. All infested leaves must be removed and destroyed to prevent the possible increase in population of this pest. The entire leaf blade, all the way to the soil line, must be removed to insure that, if the leaf miner is still within the tunnel, it is destroyed with the leaf.

It is difficult to manage the daylily leaf miner as it can overwinter in native and wild Hemerocallis spp. (ditch lilies) as well as cultivated daylilies.

Since larvae are at the base of leaves and hard to spot, there is a high risk of spread for this pest.  


Information Sources:
Steck, G. J. and G. L. Williams. 2011. “New Invasive Daylily Leafminer, Ophiomyia kwansonis Sasakawa, Identified in North America.” NPDN First Detector Network News, Volume 6, Issue 9.
	accessed 7/19/2013
	http://entnemdept.ufl.edu/hodges/september_2011.pdf
Steck, G. J. and G. L. Williams. 2012. “Daylily Leafminer, Ophiomyia kwansonis Sasakawa (Diptera: Agromyzidae), new to North America, including Florida.” �	–Accessed 10-6-2012�	http://www.freshfromflorida.com/pi/pest-alerts/pdf/ophiomyia-kwansonis.pdf
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e [opholeucaspis japonica

— Distribution
e Asia, South America, Australia, and North America

— Hosts

 Magnolia,
Maple,
Euonymus,
holly, privet, __
willow, elm, and | %
Camellia. '
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The Japanese Maple Scale, Lopholeucaspis japonica, is a scale insect that originated in Asia that affects many genera of plants grown in nurseries. It has been detected in the following countries: Asia (Azerbaijan, China, Georgia, India, Iran, Japan, Korea, Myanmar, Pakistan, Russia, Taiwan, Turkey), South America (Brazil), Australia, and North America (USA only).

In the U.S., it was first discovered in 1914 in Connecticut. However, it wasn’t a horticultural problem until relatively recently. It has been reported in the following states: Maryland, Delaware, Georgia, Kentucky, Louisiana, North Carolina, New York, New Jersey, Pennsylvania, Rhode Island, Tennessee, and Virginia. 

Japanese Maple Scale is not a quarantine pest in eastern states where it has already been establish, however, it is a quarantine pest in the western U.S.

In it’s native range, Japanese Maple Scale has many hosts: Acer, Malus, Prunus, Pyrus, Ficus, Betula, Laurus, Magnolia, Rosa, Syringa, Tilia, Amelanchier, Carpinus, Cercis, Cladrastis, Cornus, Cotoneaster, Euonymus, Fraxinus, Gledistia, Ilex, Itea, Ligustrum, Pyracantha, Salix, Stewartia, Styrax, Ulmus, Zelkova  and Camellia.  However, it was a considered a major pest on Citrus spp. 


Information Sources:
EPPO/CABI. Data Sheets on Quarantine Pests: Lopholeucaspis japonica. 
	- Accessed 12-17-12
	http://www.eppo.int/QUARANTINE/insects/Lopholeucaspis_japonica/LOPLJA_ds.pdf
Fulcher, A., F. Hale, M. Halcomb. 2011. Japanese Maple Scale: An important New Insect Pest in the Nursery and Landscape. University of Tennessee Extension.
	accessed 7/19/2013
	https://utextension.tennessee.edu/publications/Documents/W277.pdf
Gill, S., P. Shrewsbury, J. Davidson. 2011. Japanese Maple Scale (Lopholeucaspis japonica): A Pest of Nursery and Landscape Trees and Shrubs. University of Maryland Extension.
	accessed 7/13/2013
	http://ipmnet.umd.edu/nursery/docs/JapaneseMapleScale-UMD2011.pdf
Halcomb, M. and F. Hale. 2012. Scale – White Peach and Japanese Maple Scale. University of Tennessee Extension. 
	accessed 7/19/2013
	http://www.utextension.utk.edu/mtnpi/handouts/Insect%20&%20Disease%20Control/Scale--White_Peach_and_Japanese_Maple.pdf
Miller, D.,G. Miller, G. Hodges, and J. Davidson. 2005. Introduced Scale Insects (Hemiptera: Coccoidea) of the U.S. and their Impact on U.S. Agriculture. Proc. Entomol. Soc. Wash. 107 (1): 123-158.


http://www.bugwood.org/
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The Japanese Maple Scale, like other scale insects, has a very distinct life cycle where it will become sedentary or sessile as it reaches maturity. After hatching, the immature scales, known as crawlers, will search out a potential feeding site on a host. These crawlers are roughly 0.5-0.6 mm in length and are lavender to purple in color. 

After finding a suitable feeding site, the immature insects will become stationary and start to feed. As they develop, they will molt and produce a large covering called the pupillarial which will extend to cover a size larger than the body of the scale insect (roughly 1-2 mm). This covering is dark brown in color, initially, however, the scale will produce a waxy covering that will turn it white. The overall shape of the pupillarial makes it look very much like a white oyster shell, oblong with a rounded head on one end and a tapering pointed tip on the other.

After mating, female Japanese Maple Scales will produce up to 25 eggs and hold them under her armored covering until they hatch. These eggs, like the adults and crawlers, are usually a lavender to purple color.

In their native range, it has been observed that they generally have only one generation per year. In more recent studies in Maryland and Tennessee, it has been noted that the Japanese Maple Scale can have up to two generations per year, while 2nd instars act as a survival stage.


Information Sources:
EPPO/CABI. Data Sheets on Quarantine Pests: Lopholeucaspis japonica. 
	- Accessed 12-17-12
	http://www.eppo.int/QUARANTINE/insects/Lopholeucaspis_japonica/LOPLJA_ds.pdf
EPPO. 2005. Diagnostics: Lopholeucaspis japonica. Bulletin OEPP/EPPO Bulletin 35, Pg 345-347.
Fulcher, A., F. Hale, M. Halcomb. 2011. Japanese Maple Scale: An important New Insect Pest in the Nursery and Landscape. University of Tennessee Extension.
	accessed 7/19/2013
	https://utextension.tennessee.edu/publications/Documents/W277.pdf
Gill, S., P. Shrewsbury, J. Davidson. 2011. Japanese Maple Scale (Lopholeucaspis japonica): A Pest of Nursery and Landscape Trees and Shrubs. University of Maryland Extension.
	accessed 7/13/2013
	http://ipmnet.umd.edu/nursery/docs/JapaneseMapleScale-UMD2011.pdf
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Presenter
Presentation Notes
Japanese Maple Scale damage on trees tends not to be as extreme as other scale insects on their hosts. However, they do have the reproductive capacity to develop into large numbers at which they are capable of causing premature leaf drop,  branch dieback and, with heavy infestations, death of the host plant.

It is hard to detect light infestations of Japanese Maple Scale without especially close inspection of a host plant’s trunk and branches. For detection and Scouting, a hand lens may assist in recognition of small, immature stages. 


Information Sources:
EPPO/CABI. Data Sheets on Quarantine Pests: Lopholeucaspis japonica. 
	- Accessed 12-17-12
	http://www.eppo.int/QUARANTINE/insects/Lopholeucaspis_japonica/LOPLJA_ds.pdf
Fulcher, A., F. Hale, M. Halcomb. 2011. Japanese Maple Scale: An important New Insect Pest in the Nursery and Landscape. University of Tennessee Extension.
	accessed 7/19/2013
	https://utextension.tennessee.edu/publications/Documents/W277.pdf
Gill, S., P. Shrewsbury, J. Davidson. 2011. Japanese Maple Scale (Lopholeucaspis japonica): A Pest of Nursery and Landscape Trees and Shrubs. University of Maryland Extension.
	accessed 7/13/2013
	http://ipmnet.umd.edu/nursery/docs/JapaneseMapleScale-UMD2011.pdf

http://www.bugwood.org/
http://www.bugwood.org/
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* Management

— Mechanical

e Sanitation, high pressure water sprayer, scrub brush

— Chemical*

e pyrethroids, buprofezin, pyriproxyfen, dinotefuran,
clothianidin, and horticultural oils

— Detection

*Be sure to check with your local county agent to find out which chemicals are certified pro‘l'e Ct U's'
for use in your state, on what crop it is allowed to be used, if it is allowed to be used )
post-harvest or pre-harvest, and if it should be applied by a licensed applicator. First Detectors Profecting LLS. from Pests


Presenter
Presentation Notes
Historically, Japanese Maple Scale populations have been kept under control by natural predators. However, outside of their native range, most of the natural predators that could manage the scale populations are more generalized and not specific to them.

As a means of control, sanitation is a relatively poor method due to the increased chance of missing scales and/or crawlers that you do not see. It does, however, cut down on population and removes dying branches off of the plant. As another method of mechanical control, high pressure water sprayers and pressure washers can be used to blast off crawlers and scales, reducing the population. Finally, you can take a gentle scrub brush and, simply, scrub off scales.

For chemical control methods, pyrethroids are very effective in controlling  immature scales, but considering the toxicity of these compounds to most insects as a broad-spectrum insecticide, it can easily kill natural predators that could help manage the scale population. It has been common after pyrethroid use that scale insect populations have a resurgence and are in higher densities than prior to spraying.  Buprofezin, pyriproxyfen, dinotefuran, and clothianidin are some other insecticides that can be used to control scale populations.

Horticultural oils are generally the most effective due to the nature of the pest. They are stationary and will not move and one of the main mode of actions of horticultural oil is to smother the insect. If it can’t move and escape, it has almost no defense. Some of the above pesticides can be used in a tank mix with horticultural oils to provide better control.

It is also important to know when it is most effective to use a specific chemical. Some are systemic and can be applied at any point when the scales are feeding, while others are contact insecticides and are only effective when a certain life stage is present. Please read the labels of each chemical to apply properly.

In addition, dead armored scales may remain attached to plants for some time, so confirm that infestations are active before treating. 

However, be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments.

Management of scale insects can be difficult as well. When using sanitation methods or sprays, if you do not either remove or cover the entire area infested, you cannot effectively control or manage the pest. Also, without full control of plants, when/if these plants are moved, it is capable of spreading the pest to various areas as well as spreading them to more plants. Without proper coverage, you will not kill off all of the insects, so it is important to ensure that either all of the insects are removed when lopping branches or the entire infested area is sprayed.


Information Sources:
EPPO/CABI. Data Sheets on Quarantine Pests: Lopholeucaspis japonica. 
	- Accessed 12-17-12
	http://www.eppo.int/QUARANTINE/insects/Lopholeucaspis_japonica/LOPLJA_ds.pdf
Fulcher, A., F. Hale, M. Halcomb. 2011. Japanese Maple Scale: An important New Insect Pest in the Nursery and Landscape. University of Tennessee Extension.
	accessed 7/19/2013
	https://utextension.tennessee.edu/publications/Documents/W277.pdf
Gill, S., P. Shrewsbury, J. Davidson. 2011. Japanese Maple Scale (Lopholeucaspis japonica): A Pest of Nursery and Landscape Trees and Shrubs. University of Maryland Extension.
	accessed 7/13/2013
	http://ipmnet.umd.edu/nursery/docs/JapaneseMapleScale-UMD2011.pdf
Halcomb, M. and F. Hale. 2012. Scale – White Peach and Japanese Maple Scale. University of Tennessee Extension. 
	accessed 7/19/2013
	http://www.utextension.utk.edu/mtnpi/handouts/Insect%20&%20Disease%20Control/Scale--White_Peach_and_Japanese_Maple.pdf



Has been
found but is

Passionvine Mealybug | imitedinis

distribution

» Planococcus minor

— Distribution

e Bermuda, Mexico, Central
America, South America,
Australia

— Hosts

e Polyphagous feeder,
tremendous host range

— such as banana, citrus, cocoa,
coffee, corn, grape, mango,
potato, and soybean
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Presentation Notes
The Passionvine Mealybug, Planococcus minor, is an insect with a very wide host range that has been spreading across the western hemisphere. 

It has been reported in many tropical, subtropical, and neotropical climates including: Argentina, Australia, Barbados, Bermuda, Brazil, Colombia, Costa Rica, Cuba, Dominica, Galapagos Islands, Grenada, Guadeloupe, Guatemala, Guyana, Haiti, Honduras, Jamaica, Mexico, St. Lucia, Surinam, Trinidad, and the U.S. Virgin Islands.

It has been reported in the U.S. in two separate locations in Florida: Miami in 2010 and Palm Beach in 2011. It has yet to be reported as established.

It has been reported to feed on more than 250 host plants representing nearly 80 families (for a complete list, see http://www.aphis.usda.gov/plant_health/plant_pest_info/pest_detection/downloads/pra/pminorpra.pdf).  Since it is polyphagous (feeding on many different host plants), it can sustain itself as long as environmental conditions are conducive for it’s biology.  As a result, it is capable of spreading to many different areas. In addition, it has an extensive host range that consists of plant genera important to the forestry, agricultural, and ornamental horticultural industries.

Some hosts include:
Aphelandra sp.
Graptophyllum sp.
Flamingo flower (Justicia carnea)
Odontonema sp.
Pachystachys cocineae
Mauritius hemp (Furcraea foetida)
Amaranthus sp.
cock’s comb (Celosia sp.)
cashew (Anacardium occidentale)
Jewish plum (Spondias dulcis)
mango (Mangifera indica)
Rhus sp.
custard apple (Annona reticulata)
ilang-ilang (Cananga odorata)
soursop (Annona muricata)
sugar apple (Annona squamosa)
wild celery (Apium graveolens)
templetree (Plumeria rubra)
Aglaonema sp.
Anthurium sp.
arrowleaf elephant’s ear (Xanthosoma sagittifolium)
centipede tongavine (Epipremnum pinnatum)
coco yam (Colocasia esculenta)
Cryptosperma chamissonis
giant taro (Alocasia macrorrhizos)
Philodendron fonzii
purplestem taro (Xanthosoma violaceum)
Rhaphidophora vitiensis
taro (Alocasia sp.)
water lettuce (Pistia stratiotes)
Aralia sp.
geranium aralia (Polyscias guilfoylei)
ivy (Hedera sp.)
Schefflera actinphylla
bladder flower (Araujia sericofera)
Hoya sp.
Emilia sonifolia
ironweed (Vernonia sp.)
Impatiens sultani
spotted snapweed (Impatiens balsamina)



Information Sources:
Commonwealth Scientific and Industrial Research Organisation (CSIRO). 2004. Passionvine Mealybug. Australia Government, Department of Agriculture, Fisheries, and Forestry.
	Accessed 12-24-12
	http://www.ces.csiro.au/aicn/name_c/a_3097.htm
Francis, A., M. Kairo, and A. Roda. 2011. Passionvine Mealybug, Planococcus minor (Maskell) (Hemiptera: Pseudococcidae). University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-24-12
	http://edis.ifas.ufl.edu/in920
Stocks, I. and A. Roda. 2011. Pest Alert.  The Passionvine Mealybug, Planococcus minor (Maskell), a New Exotic Mealybug in South Florida (Hemiptera: Pseudococcidae). Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	Accessed 12-24-12
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/planococcus-minor.pdf
Venette, R. and E. Davis. 2004. Mini-Risk Assessment: Passionvine Mealybug: Planococcus minor (Maskell) [Pseudococcidae: Hemiptera]. University of Minnesota.
	Accessed 12-24-12
	http://www.aphis.usda.gov/plant_health/plant_pest_info/pest_detection/downloads/pra/pminorpra.pdf
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Image Credit:
Top left: Joel Miles, Office of Environmental Response and Coordination, www.bugwood.org, #2102097

Bottom left: Joel Miles, Office of Environmental Response and Coordination, www.bugwood.org, #2102096
Right: United States National Collection of Scale Insects Photographs Archive, USDA Agricultural Research
Service, www.bugwood.org, #5110100
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Presentation Notes
Like many of the Coccoidea, Mealybugs are most commonly identified by the adult females. The adult female Passionvine Mealybug is a light pink to yellow wingless insect that is oval in shape. They range from 3.5-4 mm in length and will have 18 pairs of lateral filaments that come off it’s sides. As it ages, the female will turn an brown-orange and will secrete a powdery wax that will create a white layer over it’s body.

Females will produce an ovisac when they lay their eggs (near the posterior of the female’s body) which is a yellow-brown colored protective covering for her eggs. This covering will also have a light layer of wax.

The males tend to be ephemeral and less obvious than the females. Males are roughly 1 mm in size, light pink in color, have one pairs and a pair of caudal filaments. They seem very delicate in comparison to the females.



Information Sources:
Francis, A., M. Kairo, and A. Roda. 2011. Passionvine Mealybug, Planococcus minor (Maskell) (Hemiptera: Pseudococcidae). University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-24-12
	http://edis.ifas.ufl.edu/in920
Stocks, I. and A. Roda. 2011. Pest Alert.  The Passionvine Mealybug, Planococcus minor (Maskell), a New Exotic Mealybug in South Florida (Hemiptera: Pseudococcidae). Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	Accessed 12-24-12
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/planococcus-minor.pdf
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e Risk Assessment:

— Climate

* 52% of the Continental U.S. Has a suitable climate for this pest to
become established - —
— Host availability

e 80 plant families including
250 different host plants

— Time consuming and
exhaustive survey

methods
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Presentation Notes
The damage this pest causes is a drop in yield in agricultural/horticultural plants, reduced plant/fruit quality, leaf discoloration and/or leaf drop, and stunted plant growth. They also produce honeydew which can lead to sooty mold, reducing plant photosynthesis caused by preventing sunlight from getting to the leaves.

There is a moderate amount of risk to have this pest introduced to the U.S.  Over 52% of the continental U.S. has a climate suitable for the Passionvine Mealybug to survive in the wild. This greatly improves its chances of becoming established.

There are over 80 plant families and 250 different individual host plants that this pest can feed on. With this wide of a host range, it is capable of surviving in just about any of the states that contain an agreeable climate. Many of these host plant families and genera are of agricultural, forestry, and horticultural importance and can be affected immensely by the establishment of this pest. 

Current survey methods for the Passionvine Mealybug are very time consuming and can take a lot of work, inspecting many plants in detail for minute traces of the insect. Considering random sampling of sentinel plots, it is easy to miss specific plants that may have evidence of an infestation.

Inspect young twigs and actively growing portions of the plant. Fresh wax, honeydew and ants are signs of an active infestation. Nymphs often settle along midribs and veins on the underside of leaves. Mealybugs often hide between touching fruits.


Information Sources:
Francis, A., M. Kairo, and A. Roda. 2011. Passionvine Mealybug, Planococcus minor (Maskell) (Hemiptera: Pseudococcidae). University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-24-12
	http://edis.ifas.ufl.edu/in920
Stocks, I. and A. Roda. 2011. Pest Alert.  The Passionvine Mealybug, Planococcus minor (Maskell), a New Exotic Mealybug in South Florida (Hemiptera: Pseudococcidae). Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	Accessed 12-24-12
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/planococcus-minor.pdf
Venette, R. and E. Davis. 2004. Mini-Risk Assessment: Passionvine Mealybug: Planococcus minor (Maskell) [Pseudococcidae: Hemiptera]. University of Minnesota.
	Accessed 12-24-12
	http://www.aphis.usda.gov/plant_health/plant_pest_info/pest_detection/downloads/pra/pminorpra.pdf
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Presentation Notes
Another major issue regarding Planococcus minor is that it is very similar (almost identical) to Planococcus citri, the Citrus Mealybug, which is already established in the U.S.  For all intents and purposes, they are identical in the field and cannot be separated without microscopic inspection or DNA analysis.

In 2006, there was what appeared to be the first continental U.S. report of P. minor in a California greenhouse. This was, in fact, erroneously identified and was actually P. citri. The first true report would not come until 2010 in Miami, FL. This goes to show how very similar these two species are and how difficult it can be in identifying each pest. 


Information Sources:
North American Plant Protection Organization. 2006. Planococcus minor (Maskell).
 	Accessed 12-24-12
	http://www.pestalert.org/viewNewsAlert.cfm?naid=20
Stocks, I. and A. Roda. 2011. Pest Alert.  The Passionvine Mealybug, Planococcus minor (Maskell), a New Exotic Mealybug in South Florida (Hemiptera: Pseudococcidae). Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	Accessed 12-24-12
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/planococcus-minor.pdf
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Image Credit:
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Presentation Notes
Considering this pest has yet to become established in the U.S., there has been research into preemptive actions that could be implemented to manage this pest in the future. Current studies have shown many biological control agents (specifically predaceous insects) that successfully limit the population of P. minor.

In south Florida, one population of P. minor was eradicated by a dipteran predator, Diadiplosis coccidarum (Cecidomyiidae).  

In a study in Trinidad regarding natural predators and enemies of the Passionvine Mealybug, many insects surfaced that were capable of helping control the pest’s population.  These included:  Coccinellidae (Cryptognatha nodiceps, Diomus sp.,Tenuisvalvae bisquinquepustulata; a hemipteran from the family Anthocoridae (Calliodis sp.);  a Syrphidae (Ocyptamus stenogaster); another dipteran from the family Cecidomyiidae (Diadiplosis coccidarum). 


Information Sources:
Francis, A., M. Kairo, and A. Roda. 2011. Passionvine Mealybug, Planococcus minor (Maskell) (Hemiptera: Pseudococcidae). University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-24-12
	http://edis.ifas.ufl.edu/in920
Francis, A., M. Kairo, A. Roda, O. Liburd, and P. Polar. 2012. The passionvine mealybug, Planococcus minor (Maskell) (Hemiptera: Pseudococcidae) and its natural enemies in the cocoa ecosystem in Trinidad. Biological Control 60(3): 290-296.
Stocks, I. and A. Roda. 2011. Pest Alert.  The Passionvine Mealybug, Planococcus minor (Maskell), a New Exotic Mealybug in South Florida (Hemiptera: Pseudococcidae). Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	Accessed 12-24-12
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/planococcus-minor.pdf
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Red Palm Mites

e Raoiella indica

— Distribution

Has been
found but is
limited in its
distribution

e Asia, the Middle East, South America, and North

America

— Hosts
e Primary Hosts: Palm family
e Secondary Hosts: Banana family

e Also reported on. Pandanus spp., Heliconia, and bird of

paradise plants

) protectus.
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Presentation Notes
Red Palm Mites (RPM), Raoiella indica, is a major pest on palms and banana in subtropical and tropical regions.  It is widespread throughout the eastern Hemisphere and was first discovered in the western Hemisphere in Martinique in 2004. It has since spread to the surrounding islands in the Caribbean, South America and the U.S. (Florida) in 2007.

RPM can be found in the following countries: India, Philippines, Mauritius, Malaysia, Egypt, Israel, Réunion, Sudan, Iran, Oman, Pakistan, Sri Lanka and United Arab Emirates, Martinique, Saint Lucia, Dominica, Dominican Republic, Guadeloupe, Puerto Rico, Saint Martin, Trinidad-Tobago, US Virgin Islands, Granada, Haiti, Jamaica, Venezuela and the United States (Florida).

RPM has been found on a wide range of plants. They primarily feed on plants from the Arecaceae (Palm family), but have been recently reported to infest plants of the Musaceae (Banana family). There have been accounts of RPM infesting the following plants: Pandanus spp., Heliconia spp., and  Strelitzia spp.


Information Sources:
Kane, E. and R. Ochoa. 2006. Detection and Identification of the Red Palm Mite Raoiella indica (Ascari: Tenuipalpidae). United States Department of Agriculture, Agricultural Research Service.
	Accessed 12-29-12
	http://www.sel.barc.usda.gov/acari/PDF/indicaGuide.pdf
Pena, J., C. Mannion, F. Howard, M. Hoy. 2006. Raoiella indica (Prostigmata: Tenuipalpidae): The Red Palm Mite: A Potential Invasive Pest of Palms and Bananas and Other Tropical Crops of Florida. University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-29-12
	http://edis.ifas.ufl.edu/pdffiles/IN/IN68100.pdf
Welbourn. C. 2009. Pest Alert - Red Palm Mite Raoiella indica Hirst (Ascari: Tenuipalpidae). Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	Accessed 12-29-12
	http://www.freshfromflorida.com/pi/pest-alerts/raoiella-indica.html
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Presentation Notes
All mites are very small in size.  The eggs they produce are smooth, red, are around 0.12mm long and 0.09mm wide, and are laid in colonies consisting of 110-330 individuals. These are located on the lower surface of the leaf. It takes 6-9 days for each egg to hatch, which might also be determined by fertilized or unfertilized eggs.

Larvae are roughly 0.18 mm to 0.20 mm in length and only have three pairs of legs (as opposed to more mature forms who have 4 pairs). Larvae will feed for 3-5 days after hatching until they are ready to molt, where they will stop feeding for 2 days.

Nymphal stages are smaller in size, but resemble adults and have 4 pairs of legs. Nymphs live in these stages for 20-28 days before reaching maturity. 

Adult mite bodies are dark red with light red legs, roughly .32 mm in length and are covered in hairs. The males are smaller in size in comparison to females, tend to be more active and mobile, and have a more triangular body. They live for around 30 days during this stage.


Information Sources:
Kane, E. and R. Ochoa. 2006. Detection and Identification of the Red Palm Mite Raoiella indica (Ascari: Tenuipalpidae). United States Department of Agriculture, Agricultural Research Service.
	Accessed 12-29-12
	http://www.sel.barc.usda.gov/acari/PDF/indicaGuide.pdf
Pena, J., C. Mannion, F. Howard, M. Hoy. 2006. Raoiella indica (Prostigmata: Tenuipalpidae): The Red Palm Mite: A Potential Invasive Pest of Palms and Bananas and Other Tropical Crops of Florida. University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-29-12
	http://edis.ifas.ufl.edu/pdffiles/IN/IN68100.pdf
Welbourn. C. 2009. Pest Alert - Red Palm Mite Raoiella indica Hirst (Ascari: Tenuipalpidae). Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	Accessed 12-29-12
	http://www.freshfromflorida.com/pi/pest-alerts/raoiella-indica.html
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Presentation Notes
Plant symptoms caused by Red Palm Mites is very similar to those caused by Lethal Yellows, a disease caused by a phytoplasma. 

The deep plant tissue feeding (possibly of the mesophyll cells) done by the mites contributes to the yellowing of the leaves as opposed to a silvering which occurs when there is superficial feeding on epidermal cells. The chlorosis will spread beyond the localized feeding as the population increases, eventually developing into necrosis as the leaf tissue dies.  These plant symptoms along with sings of populations of the red palm mites or their exuviae (moltings) seen near the midrib on the underside of the leaf may indicated a red palm mite infestation.

This type of damage can be mistaken for nutritional deficiencies, so it is important to look for the mites themselves. Without the presence of exuviae or mites, it is unlikely that it is mite related damage.


Information Sources:
Kane, E. and R. Ochoa. 2006. Detection and Identification of the Red Palm Mite Raoiella indica (Ascari: Tenuipalpidae). United States Department of Agriculture, Agricultural Research Service.
	Accessed 12-29-12
	http://www.sel.barc.usda.gov/acari/PDF/indicaGuide.pdf
Pena, J., C. Mannion, F. Howard, M. Hoy. 2006. Raoiella indica (Prostigmata: Tenuipalpidae): The Red Palm Mite: A Potential Invasive Pest of Palms and Bananas and Other Tropical Crops of Florida. University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-29-12
	http://edis.ifas.ufl.edu/pdffiles/IN/IN68100.pdf
Welbourn. C. 2009. Pest Alert - Red Palm Mite Raoiella indica Hirst (Ascari: Tenuipalpidae). Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	Accessed 12-29-12
	http://www.freshfromflorida.com/pi/pest-alerts/raoiella-indica.html
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Red Palm Mites

* Management

— Biological Control

* Mites, Beetles, Thrips, Lacewings, Parasitic Fungi

— Cultural
e Sanitation

— Chemical*

Has been
found but is
limited in its
distribution

e Phosphamidon, monocrotophos, dimethoate, formothion and

demeton methyl
e petroleoum, neem, and horticultural oil

e pyridaben, fenbutatin-oxide and dicofol; tank mix with sulfur.

*Be sure to check with your local county agent to find out which chemicals are certified
for use in your state, on what crop it is allowed to be used, if it is allowed to be used
post-harvest or pre-harvest, and if it should be applied by a licensed applicator.

) protectus.
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Red Palm Mite populations can be managed by various means. There are multiple natural enemies that feed on mites which include other mites, beetles (Coccinellidae, Chrysomelidae), Thrips (Thysanoptera), Lacewings (Chrysopidae), and parasitic fungi that infect mites.

Simple mechanical destruction of infested fronds can help reduce the population of the pest. Pruning off the frond, double-bagging the infested plant part, and then throwing it out. It is important to double-bag it so that the plant is sealed thoroughly so that the mites cannot escape.

There are multiple chemicals that can be used to help manage palm mite populations. Phosphamidon, monocrotophos, dimethoate, formothion and demeton methyl are all systemic insecticides; petroleum, neem, and horticultural oil are all insecticides that can be used to smother the mites (helpful to mix with sulfur), while pyridaben, fenbutatin-oxide and dicofol have been used on other crops that have helped control mite populations of the same family as RPM. These can also be tank mixed with sulfur for better control.

However, be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments.


Information Sources:
Kane, E. and R. Ochoa. 2006. Detection and Identification of the Red Palm Mite Raoiella indica (Ascari: Tenuipalpidae). United States Department of Agriculture, Agricultural Research Service.
	Accessed 12-29-12
	http://www.sel.barc.usda.gov/acari/PDF/indicaGuide.pdf
Pena, J., C. Mannion, F. Howard, M. Hoy. 2006. Raoiella indica (Prostigmata: Tenuipalpidae): The Red Palm Mite: A Potential Invasive Pest of Palms and Bananas and Other Tropical Crops of Florida. University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-29-12
	http://edis.ifas.ufl.edu/pdffiles/IN/IN68100.pdf
Welbourn. C. 2009. Pest Alert - Red Palm Mite Raoiella indica Hirst (Ascari: Tenuipalpidae). Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	Accessed 12-29-12
	http://www.freshfromflorida.com/pi/pest-alerts/raoiella-indica.html
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The Tremex wood wasp, Tremex fuscicornis, is a wasp within the Hymenopteran family Siricidae that burrows into the bark of trees. It is a newly spreading pest of deciduous broadleaf trees. In its native range, it will only attack dead or dying trees. However, in areas that is has been introduced, it will attack healthy trees, leading to their eventual mortality.

This pest has been reported in the following countries: Armenia, Austria, Bulgaria, Croatia, Czech Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Italy, Latvia, Norway, Poland, Romania, Russia, Slovakia, Sweden, Switzerland, the Netherlands, Ukraine, China, Japan, Korea, Taiwan, Australia, Iran, and Chile. In 2000, it was reported in Chile in dead poplar trees, believed to have been shipped in on wooden crates from China.

The Tremex wood wasp has a wide range of hosts that are important to the lumber industry, native environments, and landscapes. They include: Fagus spp., Populus spp., Ulmus spp., Alnus spp., Pterocarya stenoptera, Juglans regia, Betula spp., Acer pp., Robinia pseudoacacia, Salix spp., Quercus spp., Celtis sinensis, Zelkova spp., Prunus spp., and Carpinus betulus.


Information Sources:
CABI Invasive Species Compendium. 2010. Tremex fuscicornis (Tremex wasp). 
	Accessed 12-24-12
	http://www.cabi.org/isc/?compid=5&dsid=54516&loadmodule=datasheet&page=481&site=144
Ciesla. W. 2003. Tremex fuscicornis. North American Forest Commission, Exotic Forest Pest Information System.
	Accessed 12-24-12
	http://spfnic.fs.fed.us/exfor/data/pestreports.cfm?pestidval=157&langdisplay=english
Hardin, J., K. Kamminga, K. Maguylo. New Pest Response Guidelines: Tremex Wood Wasp (Tremex fuscicornis). United States Department of Agriculture, Animal and Plant Health Inspection Service.
	Accessed 12-24-12
	http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-TremexWoodWasp.pdf
North American Plant Protection Organization. 2001. Tremex fuscicornis Fabricius: Established populations recently discovered in Chile. 	
	Accessed 12-24-12
	http://www.pestalert.org/viewArchPestAlert.cfm?rid=55
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The Tremex wood wasp has 4 major life stages: egg, larvae, pupae, and adult.

Eggs are cylindrical in shape, creamy-white in color, and roughly 1 mm in length.

The larvae, after hatching from the egg, will grow to be 3-4 mm long. They are roughly the same color as the eggs and will have 2 short antennae, distinct mandibles, and three pairs of legs that are roughly 0.5 mm in length. On the last abdominal segment is a dark spine.

The pupae are initially white, but then will become darker before adult maturation and development. Like the larvae, they have short antennae, but the legs are more developed.

Eggs, larvae, and pupae will only be found inside host trees that the wasp affects.

Adults are slightly sexually dimorphic (males and females can be differentiated from each other). The male wasps are completely black with dark amber wings. The females are larger than the males, but have lighter amber colored wings. Their head and thorax are dark, while their abdomen has alternating bands of black and amber down it’s length. At the end of the abdomen, the female wasp has a long ovipositor. Adults can range in length from 20-45 mm.


Information Sources:
CABI Invasive Species Compendium. 2010. Tremex fuscicornis (Tremex wasp). 
	Accessed 12-24-12
	http://www.cabi.org/isc/?compid=5&dsid=54516&loadmodule=datasheet&page=481&site=144
Hardin, J., K. Kamminga, K. Maguylo. New Pest Response Guidelines: Tremex Wood Wasp (Tremex fuscicornis). United States Department of Agriculture, Animal and Plant Health Inspection Service.
	Accessed 12-24-12
	http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-TremexWoodWasp.pdf
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The Tremex wood wasp lives symbiotically with a fungus that is necessary for larval development. The wasp will oviposit their eggs along with the fungus Cerrena unicolor into the host plant. Larvae initially feed on this fungus exclusively after emergence. Without this fungus, the larvae will not progress beyond the first instar. As the larvae continues to feed, it creates galleries through the trunk of the tree, 4 cm below the surface of the tree and up to 1 m in length. Adults will emerge from holes roughly 5-6 mm in diameter.

Due to the extensive galleries produced and the fungi grown inside, trees can die from the damage caused. 

Tremex wasps will first attack the branches of trees, causing dieback and general loss of vigor in the tree. Then, the wasps will infest the main trunk. Over a short period of time, populations can grow to large proportions. It has been noted that one poplar can produce 2000 individual adults.

Aside from branch die back and loss of vigor, other symptoms can include trunk necrosis, leaf yellowing and wilting, structural weakening, and tyloses (swellings of the cell wall within the xylem of the plant that prevents water from flowing upward from the roots).


Information Sources:
CABI Invasive Species Compendium. 2010. Tremex fuscicornis (Tremex wasp). 
	Accessed 12-24-12
	http://www.cabi.org/isc/?compid=5&dsid=54516&loadmodule=datasheet&page=481&site=144
Ciesla. W. 2003. Tremex fuscicornis. North American Forest Commission, Exotic Forest Pest Information System.
	Accessed 12-24-12
	http://spfnic.fs.fed.us/exfor/data/pestreports.cfm?pestidval=157&langdisplay=english
Hardin, J., K. Kamminga, K. Maguylo. New Pest Response Guidelines: Tremex Wood Wasp (Tremex fuscicornis). United States Department of Agriculture, Animal and Plant Health Inspection Service.
	Accessed 12-24-12
	http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-TremexWoodWasp.pdf
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Multiple management options are available to help reduce the population of wood wasps.

It is possible to use fumigants and heat treatments (where applicable) on shipments of wood and goods from areas where this pest is present. In doing so, you are capable of killing the pest if it is located within the wood that is being shipped.

With proper watering and pruning of your trees, it is less likely they will attack, considering they are more likely to infest stressed trees. By keeping your plants in a healthy condition, it reduces the likelihood of an infestation.

It is also important to remove any freshly cut wood or logs from the area in question to reduce the attractants for these wasps. If you have an infested tree, cutting the tree down and disposing of it (incineration) can destroy the population of the pest and prevent further spread.

There are no current chemical control methods for wood wasps. There are multiple possible biological control methods. For a closely related wood wasp, Sirex noctilo, entomopathogenic nematodes that feed on the larval form of the Sirex have been used successfully in the past to manage the pest’s population. It is possible to develop such a method for Tremex wood wasp given their close relationship. 

Also, it has been noted that Ichneumonid wasps have been parasitizing Tremex wasps in Chile and may help manage their population. More research is necessary.


Information Sources:
CABI Invasive Species Compendium. 2010. Tremex fuscicornis (Tremex wasp). 
	Accessed 12-24-12
	http://www.cabi.org/isc/?compid=5&dsid=54516&loadmodule=datasheet&page=481&site=144
Ciesla. W. 2003. Tremex fuscicornis. North American Forest Commission, Exotic Forest Pest Information System.
	Accessed 12-24-12
	http://spfnic.fs.fed.us/exfor/data/pestreports.cfm?pestidval=157&langdisplay=english
Hardin, J., K. Kamminga, K. Maguylo. New Pest Response Guidelines: Tremex Wood Wasp (Tremex fuscicornis). United States Department of Agriculture, Animal and Plant Health Inspection Service.
	Accessed 12-24-12
	http://www.aphis.usda.gov/import_export/plants/manuals/emergency/downloads/nprg-TremexWoodWasp.pdf
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The Sirex Wood Wasp (SWW), Sirex noctilio, is another wood burrowing wasp of the Hymenopteran family Siricidae, like Tremex fuscicornis. In its native range, like Tremex, it is a secondary pest and normally attacks dead or dying trees, however, Sirex wood wasp targets conifers instead of broadleaf trees.

Native to Europe, Asia, and North Africa, SWW has been shipped to many other countries and continents via wooden packing material and have become established as invasive pests. They have been reported in the following countries: Algeria, Argentina, Austria, Australia, Belgium, Brazil, Canary Islands, Chile, Corsica, Czech Republic, Cyprus, Denmark, England, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Mongolia, Morocco, New Zealand, Norway, Poland, Portugal, Romania Siberia, Spain, South Africa, Switzerland, Tasmania, Tunisia, Turkey, United Kingdom, United States, and Uruguay.

It was first discovered in the United States in New York in 2004.  Since then, it has become established in Michigan, New York, and Pennsylvania. It has been reported in Connecticut, New Jersey, Ohio, and Vermont. It is possible for this pest to spread 25 miles a year if unchecked.

It is considered a very high risk pest in the U.S. as it is capable of surviving in most of the climates found here and has a potential host range that exists in every state.

SWW targets conifers specifically, Pinus spp. being the primary hosts. SWW can also complete its life cycle on the following genera: Abies spp., Larix spp., Picea spp., and Pseudotsuga spp.


Information Sources:
Cooperative Agricultural Pest Survey. 2012. Survey Status of Sirex Woodwasp -- Sirex noctilio. 
	Accessed 12-25-12
	http://pest.ceris.purdue.edu/map.php?code=ISBBADA
Haugen, D. and E. Hoebeke. 2005. Sirex woodwasp—Sirex noctilio F. (Hymenoptera: Siricidae). United States Department of Agriculture, Forest Service.
	Accessed 12-25-12
	http://www.na.fs.fed.us/spfo/pubs/pest_al/sirex_woodwasp/sirex_woodwasp.htm
Hopkins, J., T. Walkingstick, and J. Wallace. 2007. Invasive Woodwasp, Sirex noctilio: A Potential Pest of Pines in Arkansas. University of Arkansas Cooperative Extension.
	Accessed 12-25-12
	http://www.uaex.edu/Other_Areas/publications/PDF/FSA-7071.pdf
Invasive Species Specialist Group, Global Invasive Species Database. 2007. Sirex noctilio (insect). 	
	Accessed 12-25-12
	http://www.issg.org/database/species/ecology.asp?si=1211&fr=1&sts=&lang=EN
Selness, A. and R. Venette. 2006. Minnesota Pest Risk Assessment: Sirex noctilio Fabricius [Hymenoptera: Siricidae]. Minnesota Department of Agriculture.
	Accessed 12-25-12
	http://www.mda.state.mn.us/Global/MDADocs/pestsplants/insects/sirexwoodwasp_pra.aspx
USDA-APHIS. 2008. Proposed Program for the Control of the Woodwasp Sirex noctilio F. (Hymenoptera: Siricidae) in the Northeastern United States. United States Department of Agriculture, Animal and Plant Health Inspection Service.
	Accessed 12-25-12
	http://www.aphis.usda.gov/plant_health/ea/downloads/SirexEA-final-northeast.pdf
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Since Sirex and Tremex are in the same family, they tend to carry some of the same attributes throughout their life cycles.

Eggs are cylindrical in shape and are creamy-white in color.

The larvae are a creamy off-white color that, unlike Tremex larvae, lacks legs, while retaining the abdominal spine at its posterior end.

Eggs and larvae will only be found inside host trees that the wasp affects.

Adult female Sirex wood wasps are larger than males. They range from 1-1.5 inches in length, with males being on the lower end. Both male and female wasps have a “spear”-shaped plate on their posterior; females will have a long horn-like ovipositor extend underneath this plate. The body is all black/metallic blue, but in males, there will be an orange portion in the middle of the abdomen and their hind tarsi are black. Females have orange to yellow-red legs and tarsi.

It can take up to 11 months from hatching to becoming and adult. In some cases, it takes until the next season to develop completely.

Information Sources:
Haugen, D. and E. Hoebeke. 2005. Sirex woodwasp—Sirex noctilio F. (Hymenoptera: Siricidae). United States Department of Agriculture, Forest Service.
	Accessed 12-25-12
	http://www.na.fs.fed.us/spfo/pubs/pest_al/sirex_woodwasp/sirex_woodwasp.htm
Invasive Species Specialist Group, Global Invasive Species Database. 2007. Sirex noctilio (insect). 	
	Accessed 12-25-12
	http://www.issg.org/database/species/ecology.asp?si=1211&fr=1&sts=&lang=EN
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The Sirex wood wasp lives symbiotically with a fungus that is necessary for larval development. The wasps oviposit their eggs along with the fungus Amylostereum areolatum into a host plant. This fungus is phytotoxic as it will dry out the surrounding plant cells to create a more conducive environment for it to grow. As this fungus spreads, it kills more plant tissue. Larvae initially feed on this fungus exclusively after emergence. Without this fungus, the larvae will not progress beyond the first instar. As the larvae continues to feed, it creates galleries through the trunk of the tree. Adults will emerge from holes roughly 5-6 mm in diameter.

Due to the extensive galleries produced and the fungi grown inside, trees can die from the damage caused. 

Sirex wasps will first attack stressed trees, especially in low populations, however, they will target healthy trees when there are really high infestation levels.

Trees infested by SWW will exhibit wilting and a steady leaf color change from its natural light/dark green to yellow to red 3-6 months after the initial oviposition. It is possible to observe resin bleeding from the oviposition holes or egg laying sites. As the adults emerge, they create holes roughly 1/8 to 3/8 inch in size (much larger than the oviposition holes).


Information Sources:
Haugen, D. and E. Hoebeke. 2005. Sirex woodwasp—Sirex noctilio F. (Hymenoptera: Siricidae). United States Department of Agriculture, Forest Service.
	Accessed 12-25-12
	http://www.na.fs.fed.us/spfo/pubs/pest_al/sirex_woodwasp/sirex_woodwasp.htm
Hopkins, J., T. Walkingstick, and J. Wallace. 2007. Invasive Woodwasp, Sirex noctilio: A Potential Pest of Pines in Arkansas. University of Arkansas Cooperative Extension.
	Accessed 12-25-12
	http://www.uaex.edu/Other_Areas/publications/PDF/FSA-7071.pdf
Invasive Species Specialist Group, Global Invasive Species Database. 2007. Sirex noctilio (insect). 	
	Accessed 12-25-12
	http://www.issg.org/database/species/ecology.asp?si=1211&fr=1&sts=&lang=EN
USDA-APHIS. 2008. Proposed Program for the Control of the Woodwasp Sirex noctilio F. (Hymenoptera: Siricidae) in the Northeastern United States. United States Department of Agriculture, Animal and Plant Health Inspection Service.
	Accessed 12-25-12
	http://www.aphis.usda.gov/plant_health/ea/downloads/SirexEA-final-northeast.pdf
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Multiple management options are available to help reduce the population of wood wasps.

It is possible to use fumigants and heat treatments (where applicable) on shipments of wood and goods from areas where this pest is present. In doing so, you are capable of killing the pest if it is located within the wood that is being shipped.

With proper watering and pruning of trees, it is less likely they will be attacked, considering the pest is more likely to infest stressed trees. By keeping your plants in a healthy condition, it reduces the likelihood of an infestation.

It is also important to remove any freshly cut wood or logs from the area in question to reduce the attractants for these wasps. If you have an infest tree, cutting the tree down and disposing of it (incineration) can destroy the population of the pest and prevent further spread.

There are no current chemical control methods for wood wasps. There are multiple possible biological control methods. Entomopathogenic nematodes that infest Sirex  larvae have been used successfully in South America to manage their population, with a variable range of infestation rate (0-100%).

Also, it has been noted that 5 species of Ichneumonid wasps have been parasitizing Sirex wasps in South America and may help manage their population. These species are: Megarhyssa nortoni, Rhyssa persuasoria, Rhyssa hoferi, Ibalia leucospoides, and Schlettererius cinctipes. Infestation rates can range from 70% by Ibalia and Rhyssa, and 20-40% by others.


Information Sources:
Haugen, D. and E. Hoebeke. 2005. Sirex woodwasp—Sirex noctilio F. (Hymenoptera: Siricidae). United States Department of Agriculture, Forest Service.
	Accessed 12-25-12
	http://www.na.fs.fed.us/spfo/pubs/pest_al/sirex_woodwasp/sirex_woodwasp.htm
Invasive Species Specialist Group, Global Invasive Species Database. 2007. Sirex noctilio (insect). 	
	Accessed 12-25-12
	http://www.issg.org/database/species/ecology.asp?si=1211&fr=1&sts=&lang=EN
Ryan, K., P. De Groot, R. Nott, S. Drabble, I. Ochoa, C. Davis, S. Smith, and J. Turgeon. 2012. Natural Enemies Associated with Sirex noctilio (Hymenoptera: Siricidae) and S. nigricornis in Ontario Canada. Environmental Entomology 41(2): Pg 289-297.
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The Brown Marmorated Stink Bug (BMSB), Halyomorpha halys, is a recent major pest of the Northeastern U.S. in many types of commercial plant production. Due to its reproductive capability, it has also become a major nuisance pests for homeowners due to the sheer quantity of insects that will congregate near their residences.

Originally from the Far East, it is a minor pest in Asia where it is found in China, Japan, Korea, and Taiwan. It has been reported in Switzerland, Canada, and the U.S. Unlike in Asia, it is a relatively major pest in certain areas here and is the target of many research projects aiming to better manage the threat it poses to our horticultural and agricultural systems. 

In the U.S., it was first observed in Pennsylvania in 1996, but wasn’t identified until 2001.  It was proposed that BMSB came over from Asian in packing material. 

Due to its polyphagous nature, BMSB was able to readily establish itself in Pennsylvania. According to NAPIS Pest Tracker, it has been detected in Maine, New Hampshire, Vermont, Massachusetts, Connecticut, Rhode Island, New Jersey, Delaware, Maryland, Virginia, West Virginia, North Carolina, Tennessee, Kentucky, Indiana, Ohio, Michigan, Illinois, Wisconsin, Minnesota, South Carolina, Colorado, Utah, Oregon, and Washington.  There are probably more states where this pest is found, but they have not been officially reported as of yet.  

The BMSB has be reported on many hosts, preferring fruit trees and some vegetable crops, as well as ornamental plants and weeds. Some of the host plant genera include: Prunus, Pyrus, Rubus, Vitis, Citrus, Diospyros, Malus, Morus, Asparagus, Glycine, Phaseolus, Zea, Abelia, Acer, Buddleia, Cryptomeria, Cupressus, Hibiscus, Lonicera, Liquidambar styraciflua, Paulownia tomentosa, Rosa, Salix, Catalpa, Syringa, Celtis, Cercis, Cornus, Ficus, Tilia, Betula, Amelanchier, Carya, Helianthus, and Viburnum, Solanum, Capsicum, and many more.


Information Sources:
Gill, S., S. Klick, and S. Kenney. 2010. Brown Marmorated Stink Bug (Halyomorpha halys). University of Maryland Extension Service.
	Accessed 1-5-13
	http://www.ipmnet.umd.edu/landscape/docs/BMSB-UMD.pdf
Lesky, T. 2010. Sudden Emergence of Brown Marmorated Stink Bug, Halyomorpha halys (Stål), as a Serious Agricultural Pest in the Mid-Atlantic. United States Department of Agriculture, Agricultural Research Service.
	Accessed 1-5-13
	http://stream.ucanr.org/fps_stinkbug/index.html
National Agricultural pest Information System – Pest Tracker. Brown marmorated stink bug.
	accessed 7/20/2013-
	http://pest.ceris.purdue.edu/map.php?code=IQAQQKA#
OEPP/EPPO. 2012. Halyomorpha halys (Heteroptera: Pentatomidae): Brown Marmorated Stink Bug. European and Mediterranean Plant Protection Organization.
	Accessed 1-5-13
	http://www.eppo.int/QUARANTINE/Alert_List/insects/halyomorpha_halys.htm
Stop BMSB. 2012. USDA-NIFA SCRI Coordinated Agricultural Project.
	Accessed 1-5-13
	http://www.stopbmsb.org/index.cfm
Welty, C., D. Shetlar, R. Hammond, S. Jones, B. Bloetscher, and A. Nielsen. 2008. Brown Marmorated Stink Bug. Ohio State University Extension. 
	Accessed 1-5-13
	http://ohioline.osu.edu/hyg-fact/pdf/FS_3824_08.pdf
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BMSB eggs are white green in color, elliptical shape, and roughly 1 mm in diameter. They are laid in groups of approximately 20-30 that are attached together on the underside of leaves.

Nymphs, after hatching from their eggs, will congregate near the egg mass for several days before leaving. The nymphs have been described as “tick-like” in appearance, ranging in size from 2.4 mm to 12 mm. This wide range is due to the 5 instars of the nymph (or growth stages). 1st instars are orange/red and remain near the egg mass; 2nd instars are relatively darker, almost black, in appearance compared to the 1st instar. 3rd-5th instars become more like an adult in coloration (brown, with black marbling). 

Adults are a mottled brown color, have a shield shaped body with rounded “shoulders”, and are 12-17 mm in size. They will have alternating white and black bands on its antenna  as well as the lateral margins of the abdomen. Faint white bands can also be observed on the legs.

All life stages contain bright to dark red eyes.

The reproductive potential of this pest and its wide host range has led to it becoming a major pest in multiple states in the U.S. A single adult female is capable of laying roughly 400 eggs. Females have been observed to lay eggs from July to September, giving rise to multiple nymphal stages on same plants.

The adults will overwinter in homes, structures, and under bark of fallen trees in forests in a protective sleep-like state (like hibernation) until temperatures rise again in the spring. This is one of the main reasons why they become such an residential pest.

BMSB have stylets, needle-like mouthparts in which they pierce their host and suck out the contents. They produce the same damage as our native stink bugs, so it will be hard to differentiate what insect did it without actually seeing the pest in question. 

Small necrotic spots will appear on the surface of leaf and fruit surfaces due to the destructive nature of the insects feeding (puncturing cells and removing their contents). In many ornamental plants, they feed mostly on leaves, but have been noted to feed on stems and branches of trees as well. 


Information Sources:
Gill, S., S. Klick, and S. Kenney. 2010. Brown Marmorated Stink Bug (Halyomorpha halys). University of Maryland Extension Service.
	Accessed 1-5-13
	http://www.ipmnet.umd.edu/landscape/docs/BMSB-UMD.pdf
Gyeltshen, J., G. Bernon, A. Hodges, S. Stocks, and J. Brambila. 2011. Featured Creatures: Brown Marmorated Stink Bug (Halyomorpha halys Stål). University of Florida.
	Accessed 1-5-13
	http://entnemdept.ufl.edu/creatures/veg/bean/brown_marmorated_stink_bug.htm
Stop BMSB. 2012. USDA-NIFA SCRI Coordinated Agricultural Project.
	Accessed 1-5-13
	http://www.stopbmsb.org/index.cfm
Welty, C., D. Shetlar, R. Hammond, S. Jones, B. Bloetscher, and A. Nielsen. 2008. Brown Marmorated Stink Bug. Ohio State University Extension. 
	Accessed 1-5-13
	http://ohioline.osu.edu/hyg-fact/pdf/FS_3824_08.pdf
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Presentation Notes
There are few chemicals at this time that have been tested to control BMSB. Some chemicals that have marginal success include: bifenthrin, dinotefuran, and other pyrethroids. These are very toxic and can kill other native beneficial insects as well as the targeted pest, so it is recommended to use as little as possible.

Chickens and guinea fowl have been reported to eat BMSB and help manage their populations in commercial settings. Another form of biological control are parasitic wasps that attack stink bugs. Trissolcus halymorphae and Trissolcus basalis are two species of Scelionid wasps that parasitize stink bug eggs. Trissolcus halymorphae is native to Japan, however T. basalis is native to the states and has been known to parasitize closely related species to BMSB. Ophiocordyceps nutans and other related fungi have been shown to infect stink bugs and may become a means of control.

For homeowners, there are multiple ways to try and keep stink bugs out of their house during the colder months. First, it is important to check all openings and entrances to one’s home, not limited to windows, doors, chimneys, and the like. It is important to seal all possible voids in their coverings to prevent any intrusion from this pest. If there is an issue with stink bugs infesting a home (mostly attics), it is not advised to use pesticides (though it is safe to do so). With the death of the insects, it is possible to attract carpet beetles, which after devouring the stink bugs will attack woolens and other possessions. It is better to use a shopvac filled with soapy water (soap to ensure they do not escape) to vacuum them up and dispose of them elsewhere.

It is possible to monitor of BMSB using black pyramid traps (with pheromones) and/or the use of blue/black/white lights at night. These types of traps can either allow a grower to identify the cause of their problem, or attract and kill the pests if there is currently a large infestation. This can limit the overall use of pesticides to help manage this pest.

However, be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments.


Information Sources:
Gill, S., S. Klick, and S. Kenney. 2010. Brown Marmorated Stink Bug (Halyomorpha halys). University of Maryland Extension Service.
	Accessed 1-5-13
	http://www.ipmnet.umd.edu/landscape/docs/BMSB-UMD.pdf
Gyeltshen, J., G. Bernon, A. Hodges, S. Stocks, and J. Brambila. 2011. Featured Creatures: Brown Marmorated Stink Bug (Halyomorpha halys Stål). University of Florida.
	Accessed 1-5-13
	http://entnemdept.ufl.edu/creatures/veg/bean/brown_marmorated_stink_bug.htm
Stop BMSB. 2012. USDA-NIFA SCRI Coordinated Agricultural Project.
	Accessed 1-5-13
	http://www.stopbmsb.org/index.cfm
University of Maryland Extension Service, Home and Garden Information Center. 2012. Brown Marmorated Stink Bug. 
	Accessed 1-5-12
	http://www.hgic.umd.edu/content/brownstinkbug.cfm
Welty, C., D. Shetlar, R. Hammond, S. Jones, B. Bloetscher, and A. Nielsen. 2008. Brown Marmorated Stink Bug. Ohio State University Extension. 
	Accessed 1-5-13
	http://ohioline.osu.edu/hyg-fact/pdf/FS_3824_08.pdf
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Presentation Notes
The European Pepper Moth, Duponchelia fovealis, is an increasingly important pest of greenhouses and nurseries. They feed on many plants in the cut flower, vegetable, and aquatic plant industries. 

Native to Italy, it has since spread to many countries throughout the world. IT has been reported in the following countries: Spain, France, Portugal, Greece, Italy, Corsica, Macedonia, Malta, Crete, Sardinia, Sicily, Syria, Algeria, Belgium, Czech Republic, Denmark, Canada, Germany, the Netherlands, Sweden, Hungary, the United Kingdom, Cyprus, Gibraltar, and the United States.

It was first detected in the United States in California in 2004 and subsequently in 2010 and 2011. It has since spread to Alabama, Arizona, Colorado, Florida, Georgia, Mississippi, New York, North Carolina, Oklahoma, Oregon, South Carolina, Tennessee, Texas, and Washington.

The European Pepper Moth has a very wide host range, including mostly cultivated ornamental and vegetable type plants. 

[Complete species specific list for ornamental hosts is found below.]
Begonia tuberosa
Begonia elatior
Bellis perennis (English daisy)
Convolvulus arvensis (bindweed)
Cuphea hyssopifolia (false heather)
Euphorbia pulcherrima (poinsettia)
Eustoma grandiflorum (Lisianthus)
Ficus triangularis (fig)
Malva sylvestris  (mallow)
Oxalis acetosella (common wood sorrel)
Portulaca oleracea (common purslane)
Ranunculus repens (creeping buttercup)


Complete species specific list for agricultural hosts is found below.
Apium graveolens (celery)
Beta vulgaris (beets)
Capsicum annuum (pepper)
Ocimum basilicum (basil)
Origanum majorana (majorum)
Punica granatum (pomegranate)
Rubus fruticosus (blackberry)
Solanum lycopersicum (tomatoes)


Additionally, damage notes in the literature include the following genera:
Agricultural plants:
Annona, Cucumis (cucumbers), Cucurbita (squash), Fragaria (strawberries), Lactuca (lettuce), Sambucus (elderberry),Thymus (thyme), and Zea (corn)

Ornamental plants:
Amaranthus, Anemone, Annona, Anthurium, Bouvardia, Calathea, Chrysanthemum, Cineraria, Codiaeum, Coleus, Cyclamen, Gerbera (African daisies), Heuchera (coral bells), Impatiens, Kalanchoe, Limonium (sea lavender), Lysimachia, Ophiopogon (mondo grass), Pelargonium (geranium), Paeonia, Phalaenopsis (orchids), Rhododendron  (azalea), Rosa (roses), Sambucus (elderberry), Sarracenia, Senecio, Tanacetum, and Ulmus (elm).

It can also feed on plant detritus.


Information Sources:
Stocks, Stephanie and Amanda Hodges.  2011.  A New Emerging Pest in Florida: European Pepper Moth (EPM).  Updated September 2011. 
	Accessed 12-25-12 
	- http://mrec.ifas.ufl.edu/lso/dupon/default.asp.
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The European Pepper Moth lays eggs that are clear white-green in color that are roughly 0.5mm by 0.7mm in size. Eggs can be laid singly or in groups of 3-10 (if more than one, they will be overlap slightly). As they get closer to hatching they will turn pink, red, then brown as it ages. They are mostly laid by female moths on the underside of leaves, on stems, and at the base of plants. In greenhouses, it is not uncommon to find them on benches and other furnishings within the greenhouse.

Larvae are 1.5 mm at hatching with a pink body with a dark sclerotized head. As the larva matures, it will turn creamy white to light brown and it will develop lighter brown spots across the its body. The color of the caterpillar is darker if it feeds on detritus and lighter if it feeds on live plants.  When they are fully developed, they will be 20-30 mm long.

Pupae are 9-12 mm in length and are yellow-brown in color, darkening as they get closer to emergence time. They will make a cocoon of webbing holding soil and frass together. They can be found on the underside of leaves, near the edge of pots in greenhouses or in the upper soil layer near the plant. It has been hard to detect this pest, mostly due to the fact that the pupal cocoons look like the soil around them and act as a good camouflage. 

Adults are 9-12 mm in length with a wingspan of 19-21 mm. The forewing has a “finger” protrusion in the pattern on their forewing that points to the edge of the wing. The edge of the wing it self has an alternating pattern of light and dark bands. Their abdomen is dark brown in color that has cream colored bands down its length.  It is common for this moth to curve its abdomen upward in a 90 degree angle at rest and when flying. This is very unique.


Information Sources:
Stocks, Stephanie and Amanda Hodges.  2011.  A New Emerging Pest in Florida: European Pepper Moth (EPM).  Updated September 2011. 
	Accessed 12-25-12 
	- http://mrec.ifas.ufl.edu/lso/dupon/default.asp.
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After hatching, the larvae will feed on any plant parts of the host it was laid on/near. They have been reported to eat stems, fruits, leaves, and roots. On leaves, their feeding will cause holes in the surface. On stems, their feeding will remove the outer surface of the stalk. They are capable of burrowing into soft woody and herbaceous plant material, so it is possible to have plant collapse due to their tunneling. They can be aggressive eaters and can completely defoliate a plant, leaving only the stalk/stem. 


Information Sources:
Stocks, Stephanie and Amanda Hodges.  2011.  A New Emerging Pest in Florida: European Pepper Moth (EPM).  Updated September 2011. 
	Accessed 12-25-12 
	- http://mrec.ifas.ufl.edu/lso/dupon/default.asp.


Has been
found but is

European Pepper Moth imiedinis

distribution

* Management
— Monitoring and Inspection

— Cultural

 Removal of detritus and
leaves in lower canopy

— Chemical*

— Biological

* Mites, Beetles,
Entomopathogenic

it Image credit:
N em atOd es.’ Pa rasitic Wa S pS’ Dr. Peter van Deventer, Plant Research International,
Bt formulation Wageningen, The Netherlands

‘\\
*Be sure to check with your local county agent to find out which chemicals are certified

v) protect us.
for use in your state, on what crop it is allowed to be used, if it is allowed to be used e

post-harvest or pre-harvest, and if it should be applied by a licensed applicator. First Detectars Protecting .S, from Pests


Presenter
Presentation Notes
A lot of insect feeding can occur during any given time and be attributed to many pests. In order to find the culprit, especially if you believe it is a specific pest, it is important to monitor for the pest in question using lures/traps as well as inspect your plant material to see if you can find the pest. EPM larvae will leave webbing along the soil; it is important to check all surfaces of the soil (if your plants are in pots, you must remove the root ball from the pot) for any sign of the pest. Look for cocoon cases on the soil surface, near the edge of pots, or on leaves lower in the canopy.  In addition, there is a pheromone that is commercially available for monitoring this moth.  

Adults and larvae like to rest in sheltered areas, specifically between leaves, low on the ground,  and within plant debris. Removal of the lower canopy leaves (if feasible) and the debris below plants/pots, it will remove a great deal of sheltering area for the moth and its larvae.

If you are having heavy damage to plants due to insect feeding, it is best to spray targeted areas where it is likely the pest will be/eat. The use of systemic insecticides can also be of use and requires less precision. The following are chemicals that have been shown to be effective against the European Pepper Moth: Spinosad, Bifenthrin, Fluvalinate, Deltamethrin, Esfenvalerate, Orthene, Lambda-cyhalothrin, Imidacloprid, Methomyl, Ethoprop, Acephate, Emamectin, Permethrin, Chlorantraniliprole, Azadirachtin (an extract of Neem Oil), Teflubenzuron, and Chlorpyrifos-methyl.

There are many biological agents that can be used to help manage the moth populations. Bt formulations can be used instead of insecticidal sprays/systemics. Stratiolaelaps scimitus, a species of predatory mites (may be listed commercially as Hypoaspis miles), Gaeolaelaps aculeifer (also a predatory mite that may be listed commercially as Hypoaspis aculeifer), Dalotia  coriaria (a terrestrial soil beetle) and three parasitoid wasps, Trichogramma evanescens, T. cacoeciae, and T. brassicae. Entomopathogenic nematodes (such as Heterorhabditis bacteriophora  and Steinemena carpocapsae) can be very effective when applied as a liquid mixture to plants, especially because they can locate and infect concealed larvae.

However, be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments.


Information Sources:
Stocks, Stephanie and Amanda Hodges.  2011.  A New Emerging Pest in Florida: European Pepper Moth (EPM).  Updated September 2011. 
	Accessed 12-25-12 
	- http://mrec.ifas.ufl.edu/lso/dupon/default.asp.


Exotic Diseases

() protectus.
N4

First Detectors Profecting U5, from Pests



. . Not found here
Red Ring Disease yet
of Palm
 Disease caused by two ¢ Distribution
organisms — Caribbean and Central
America, South America,
— Causal Agent and North America
* Bursaphelenchus
cocophilus * Hosts
— Coconut Palm — Nematode is restricted to
Nematode species found in the palm
— Vector family
* Rhynchophorus — Vector can feed on species
palmarum other than palms
— South American Palm
Weeuvil

) protectus.

First Detectors Profecting U5, from Pests


Presenter
Presentation Notes
Red Ring Disease of Palm, caused by the Coconut Palm Nematode (Bursaphelenchus cocophilus), is a fatal disease of palm trees that causes major economic losses in coconut and oil palm plantations. Mortality rates of plantation palms can be very high, ranging from 10% to 80%.

The nematode is vectored by the South American Palm Weevil (Rhynchophorus palmarum) which spreads the nematode from tree to tree. 

Coconut Palm Nematode has been reported in the following countries where the disease has been observed: Argentina, Barbados, Belize, Bolivia, Brazil, Colombia, Costa Rica, Cuba, Dominica, Dominican Republic, Ecuador, El Salvador, French Guiana, Grenada, Guadeloupe, Guatemala, Guyana, Honduras, Martinique, Mexico, Nicaragua, Panama, Paraguay, Peru, Puerto Rico, Saint Lucia, Saint Vincent and the Grenadines, Suriname, Trinidad and Tobago, Uruguay, and Venezuela. This disease is not currently found in the U.S., but the South American palm weevil (its vector) has been detected in Texas and California.

Coconut Palm Nematode is confined to infecting members of the Palmae family, such as African Oil Palms (Elaeis guineensis) and Coconut palms (Cocos nucifera). 

The vector, however, infests a larger range of plants with primary hosts including: African Oil Palms (Elaeis guineensis), Coconut palms (Cocos nucifera), assai palm (Euterpe edulis), sago palm (Metroxylon sagu), Canary Island date palm (Phoenix canariensis), date palm (Phoenix dactylifera), and sugarcane (Saccharum officinarum). Other hosts include: pineapple (Ananas comosus), custard apple (Annona reticulata), breadfruit (Artocarpus altilis), papaya (Carica papaya), Citrus spp., banana (Musa spp.), avocado (Persea americana), guava (Psidium guajava), and Theobroma cacao.  

In addition, adults can feed on: Acrocomia aculeata, soursop (Annona muricata), Bactris major,  bamboo (Bambusa sp.), beet (Beta vulgaris), turnips (Brassica rapa), Chrysalidocarpus lutescens, watermelon (Citrullus vulgaris), dasheen (Colocasia sp.), cucumber (Cucumis sativus), field pumpkin (Cucurbita pepo), wild carrot (Daucus carota),  Desmoncus major, Dioscorca sp., Euterpe broadwayana, mango (Mangifera indica), Manicaria saccifera, Maximiliana caribaea, Oreodoxa oleracea, and Sabal spp.


Information Sources:
Inserra, R., J. Stanley, G. Hodges, R. Giblin-Davis. 2010. The Red Ring Nematode, Bursaphelenchus cocophilus (Cobb, 1919) Baujard, 1989 (Nematoda: Tylenchida). Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry – Pest Alerts. 
	- Accessed – 1-7-12
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/bursaphelenchus-cocophilus.pdf
OEPP/EPPO. 2005. Rhynchophorus palmarum. European and Mediterranean Plant Protection Organization. EPPO Bulletin 35, Pg 468-471.
Molet, T., A. L. Roda, L. D. Jackson, and B. Salas. 2011. CPHST Pest Datasheet for Rhynchophorus palmarum. USDA-APHIS-PPQ-CPHST.
	accessed 7/11/2013 – 
	http://www.aphis.usda.gov/plant_health/plant_pest_info/palmweevil/downloads/Rhynchophoruspalmarum_v5.pdf
Information taken from Dr. D. Dickson’s course lectures. 2012. NEM 5707 Plant Nematology. University of Florida, Department of Entomology and Nematology.



Not found here

Vector of Red Ring -

Disease\of PaIm

o —
Image Credit: -
Left Images: Jennifer Duque, University of Puerto Rico, Bugwood.org, U prollleclll U.s.

#5411179, 5411179

Right: Robin Giblin-Davis, University of Florida
First Detectors Profecting LLS. from Pests


Presenter
Presentation Notes
The South American palm weevil looks very similar to the red palm weevil that was discussed earlier.  However, as color varies, you cannot go by color alone to differentiate the two.  

Adult South American palm weevils are normally all black and 34 mm in length. They have a long rostrum which is characteristic of most insects in the family Curculionidae (these are beetles).  The males can be differentiated from the females by the presence of a comb of hairs (setae) along its rostrum (starting from near the tip and rising toward the head) (yellow arrow).

South American palm weevil eggs can be found in host plants near the crown, base, leaf axils, or wounds in the tree. They are white in color, oval in shape, and are roughly 2.5 mm in length. 

Larvae are off-white to cream in color and possess no legs, though they have a definite head that is a dark orange brown in color.  They also have sclerotized mandibles. They average 4-5 mm in length at hatching, but at maturity before becoming a pupae, they can reach 5-6 cm in length.  They will make tunnels, feeding on the inner tissue of the trunk of the host plant.

Pupae will be roughly 6-7 cm in length, possessing all the same features of the larvae, but appearing a light- to ruddy-brown color. Pupae will create a cocoon made of plant fibers which it will inhabit until it completes its metamorphosis into an adult weevil.  The life cycle of this weevil ranges from about 80 to 180 days, spending 30 to 60 days as an adult.  

Nematodes are microscopic and will not be present outside of the palm host (except when they are being vectored). Coconut Palm Nematode is transmitted by the adult female weevil during oviposition, so they can be found any where eggs are laid. The nematodes will reenter newer generation weevils via spiracles (breathing holes on the side of the weevil’s exoskeleton) which is how they go from one weevil to another.  These weevils then move from one host to another which is how this nematode spreads.


Information Sources:
Inserra, R., J. Stanley, G. Hodges, R. Giblin-Davis. 2010. The Red Ring Nematode, Bursaphelenchus cocophilus (Cobb, 1919) Baujard, 1989 (Nematoda: Tylenchida). Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry – Pest Alerts. 
	- Accessed – 1-7-12
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/bursaphelenchus-cocophilus.pdf
OEPP/EPPO. 2005. Rhynchophorus palmarum. European and Mediterranean Plant Protection Organization. EPPO Bulletin 35, Pg 468-471.
Molet, T. A. L. Roda, L. D. Jackson, and B. Salas. 2011. CPHST Pest Datasheet for Rhynchophorus palmarum. USDA-APHIS-PPQ-CPHST.
	accessed 7/11/2013 – 
	http://www.aphis.usda.gov/plant_health/plant_pest_info/palmweevil/downloads/Rhynchophoruspalmarum_v5.pdf
Information taken from Dr. D. Dickson’s course lectures. 2012. NEM 5707 Plant Nematology. University of Florida, Department of Entomology and Nematology.
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The South American Palm weevil, like the Red Palm Weevil, is attracted to injured or stressed plants (especially palms emitting kairomones – smells that are given off by the plant). When it has found a suitable host, the adult female will make a hole with its rostrum, biting out a recess to oviposit her eggs. This can be near the crown, leaf axils, base of the trunk, or any portion of the host with suitable wounds, cracks, or crevices. After hatching, the larvae will bore through the wood, creating tunnels vertically between the vascular bundles of the tree. They will feed on live and rotting tissue that has been created from their destructive boring. Tunnels can be extensive,  ranging up to 30-40 cm in length and 2-3 cm wide. In cases of heavy infestations,  the structural integrity of the tree diminishes and it may topple.

They will also produce holes on nuts, fruits, and the base of leaf petioles.

The leaves of the host will dry out beginning with those that are attacked first.  It is hard to detect this pest until the plant gives you sufficient symptoms to warrant an inspection. The weevil tends to be in the leaf axils at the top of the plant, which, depending on the plant, can be hard to get to.

This weevil, like the Red Palm Weevil, is capable of seriously compromising the health of a tree and is considered a major pest on its own. The fact that it is also a vector of a pest that causes a fatal disease makes it doubly important.


Information Sources:
Inserra, R., J. Stanley, G. Hodges, R. Giblin-Davis. 2010. The Red Ring Nematode, Bursaphelenchus cocophilus (Cobb, 1919) Baujard, 1989 (Nematoda: Tylenchida). Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry – Pest Alerts. 
	- Accessed – 1-7-12
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/bursaphelenchus-cocophilus.pdf
OEPP/EPPO. 2005. Rhynchophorus palmarum. European and Mediterranean Plant Protection Organization. EPPO Bulletin 35, Pg 468-471.
Molet, T. A. L. Roda, L. D. Jackson, and B. Salas. 2011. CPHST Pest Datasheet for Rhynchophorus palmarum. USDA-APHIS-PPQ-CPHST.
	accessed 7/11/2013 – 
	http://www.aphis.usda.gov/plant_health/plant_pest_info/palmweevil/downloads/Rhynchophoruspalmarum_v5.pdf
Information taken from Dr. D. Dickson’s course lectures. 2012. NEM 5707 Plant Nematology. University of Florida, Department of Entomology and Nematology.
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Once the Coconut Palm Nematode is transmitted to a host plant, it will rapidly infect parenchyma cells of the plant’s trunk, leaf petioles, and the cortex of roots. The destruction of these cells will produce microscopic cavities within the plant tissue, causing the plant to undergo a physiological response called tyloses (swellings of the cell wall within the xylem of the plant that prevents water from flowing upward from the roots). This will cause the tree to wilt severely and prematurely age its leaves.

The characteristic symptom of the disease, the red ring, is caused by the death of the parenchyma cells fed on by the nematode. This color is caused by the accumulation of anthocyanins (reddish pigments). The red ring can be found 2-5 cm below the bark and extends vertically from the base of the trunk to the top of the tree in a cylindrical shape. The ring can be seen clearly when you cut the tree in half, or you can see the discoloration when taking a core from the trunk. The nematodes preclude the red ring, so they will be found higher in the tree than the ring itself.

This discoloration can also extend to leaf petioles in their center.


Information Sources:
Inserra, R., J. Stanley, G. Hodges, R. Giblin-Davis. 2010. The Red Ring Nematode, Bursaphelenchus cocophilus (Cobb, 1919) Baujard, 1989 (Nematoda: Tylenchida). Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry – Pest Alerts. 
	- Accessed – 1-7-12
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/bursaphelenchus-cocophilus.pdf
Molet, T. A. L. Roda, L. D. Jackson, and B. Salas. 2011. CPHST Pest Datasheet for Rhynchophorus palmarum. USDA-APHIS-PPQ-CPHST.
	accessed 7/11/2013 – 
	http://www.aphis.usda.gov/plant_health/plant_pest_info/palmweevil/downloads/Rhynchophoruspalmarum_v5.pdf
Information taken from Dr. D. Dickson’s course lectures. 2012. NEM 5707 Plant Nematology. University of Florida, Department of Entomology and Nematology.
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for use in your state, on what crop it is allowed to be used, if it is allowed to be used )
post-harvest or pre-harvest, and if it should be applied by a licensed applicator. First Detectors Profecting LLS. from Pests


Presenter
Presentation Notes
It is hard to manage this disease, mainly, because it is hard to detect the vector and it is very hard to control the nematode once a host is infected. 

Sanitation remains the most effective means of control, by cutting down and burning infested/infected material. This will kill both the vector and pathogen, reducing the overall population.

Nematicides and insecticides can be used on leaf axils to manage the vector as well as prevent the establishment of nematodes in the plant tissue. This option is very costly and not generally feasible for commercial production.

Some chemicals that can be used to manage the vector include: carbaryl, chlorpyrifos, diazinon, endosulfan, fipronil, imidacloprid, malathion, acephate, azinphos-methyl, methidathion, demethoate, and trichlorfon.

Nematicides are generally more toxic than most insecticides and should be used with care.

However, be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments.  


Information Sources:
Inserra, R., J. Stanley, G. Hodges, R. Giblin-Davis. 2010. The Red Ring Nematode, Bursaphelenchus cocophilus (Cobb, 1919) Baujard, 1989 (Nematoda: Tylenchida). Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry – Pest Alerts. 
	- Accessed – 1-7-12
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/bursaphelenchus-cocophilus.pdf
Molet, T. A. L. Roda, L. D. Jackson, and B. Salas. 2011. CPHST Pest Datasheet for Rhynchophorus palmarum. USDA-APHIS-PPQ-CPHST.
	accessed 7/11/2013 – 
	http://www.aphis.usda.gov/plant_health/plant_pest_info/palmweevil/downloads/Rhynchophoruspalmarum_v5.pdf
Information taken from Dr. D. Dickson’s course lectures. 2012. NEM 5707 Plant Nematology. University of Florida, Department of Entomology and Nematology.
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Presentation Notes
Boxwood Blight is a new disease detected in the U.S. that affects boxwoods and pachysandra in the ornamental industry. The disease is caused by the fungus Cylindrocladium pseudonaviculatum (also known by C. buxicola).

Boxwood blight was first reported in the United Kingdom in the mid 1990’s on their boxwoods. The disease had spread to New Zealand, where it was then later described in 2002, named C. pseudonaviculatum. Later on that year, it was also described in the U.K. and named C. buxicola (hence the two synonyms).  It has since spread to other countries in Europe (Italy, Spain, Slovenia, Czech Republic, The Netherlands, Switzerland, Croatia, France, Germany, Belgium, and Ireland) and the United States (detected in Connecticut, North Carolina, Massachusetts Maryland, Maine, New York, Ohio, Oregon, Pennsylvania, Rhode Island, and Virginia). The exact origin of this fungus is unknown.

This disease has been reported to affect various species and varieties of Buxus (boxwoods), as well as, Sarcoccoa (sweet box or Christmas box) and Pachysandra (Japanese spurge), which are also within the boxwood family (Buxaceae). It is possible that it can affect other plants within the boxwood family, however, the entire host range of this fungus is unknown at this time. Also, there have been no reports indicating that any plant affected by boxwood blight has shown true resistance. Buxus balearica shows some resistance, but that might be in part due to it’s thicker leaves. It is still affected by boxwood blight.


Information Sources:
Douglas, Sharon. 2012. Boxwood Blight – A new disease for Connecticut and the U.S.
	Accessed 7/19/2013
	http://www.ct.gov/caes/cwp/view.asp?a=3756&q=500388
MSU. 2012. Boxwood blight disease identified in North America: Claonectria pseudonaviculata or Cylindrocladium buxicola. Michigan State University Extension. 
	Accessed 11-10-12. 	
	http://msue.anr.msu.edu/uploads/files/Boxwood_blight_TomDudek.pdf
UMass Extension. 2012. Boxwood Blight Found in Massachusetts.
	Accessed 11-10-12
	http://extension.umass.edu/landscape/news/boxwood-blight-found-connecticut
USDA-APHIS-PPQ-CPHST/NCSU. The ‘box blight’ pathogen: Cylindrocladium pseudonaviculatum = Cylindrocladium buxicola (Teleo. Calonectria pseudonaviculata).
	accessed 7/19/2013
	http://www.ppdl.purdue.edu/PPDL/pubs/Cylindrocladium%20pseudonaviculatum_v4.pdf
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Boxwood blight affects the leaves and branches of the plant. Symptoms include light to dark spots on leaves that have dark borders that can eventually coalesce, straw to bronze colored blighted foliage, and defoliation and stem dropping. In highly susceptible plants, blighting and defoliation can occur very rapidly, with complete defoliation in very severe cases. This disease also affects the stems of the plant, causing black streaking and blighting. In some cases, you will see whole twigs dropping off with the leaves.

This disease can infect healthy susceptible host plants in a very short time and can reproduce very rapidly as well. 

There is great potential for reinfection as the plant tries to grow new leaves, which will, over time, weaken the plant and its root system, leading to plant death (particularly in young and newly transplanted plants).

It is important to note with these pathogens, that it is necessary to culture them to get a diagnosis.


Information Sources:
American Nursery and Landscape Association. 2012. Boxwood Blight: Where we are and where we hope to be. Webinar.
	Accessed 10-20-12
	http://www.anla.org/knowledgecenter/premium/index.cfm?view=player&colid=112&cid=324&mfid=5311&StartNum=1&	CFID=4233125&CFTOKEN=16935991
Douglas, Sharon. 2012. Boxwood Blight – A new disease for Connecticut and the U.S.
	Accessed here: http://www.ct.gov/caes/cwp/view.asp?a=3756&q=500388
Henricot, B. and A. Culham. 2002. Cylindrocladium buxicola, a new species affecting Buxus spp, and its phylogenetic status. Mycologia 94(6): 980-997.
Henricot, B., A. Pérez Sierra, and C. Prior. 2000. A new blight disease on Buxus in the UK caused by the fungus Cylindrocladium. Plant Pathology 49: 805.
USDA-APHIS-PPQ-CPHST/NCSU. The ‘box blight’ pathogen: Cylindrocladium pseudonaviculatum = Cylindrocladium buxicola (Teleo. Calonectria pseudonaviculata).
	accessed 7/19/2013
	http://www.ppdl.purdue.edu/PPDL/pubs/Cylindrocladium%20pseudonaviculatum_v4.pdf
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It takes only 3-5 hours after the introduction of spores of the fungus to infect the leaves. The fungal hyphae gains entry into the leaf surface via penetration through the leaf’s cuticle or through its stomata. After seven days, conidiaphores (white patches along the dark bordered spots), which are stalks bearing asexual spores (conidia), grow on the underside of the leaf. 

Optimum temperatures for growth of C. pseudonaviculatum is 77° Fahrenheit, but can grow at temperatures as low as 41°Fahrenheit.

Information Sources:
American Nursery and Landscape Association. 2012. Boxwood Blight: Where we are and where we hope to be. Webinar.
	Accessed 10-20-12
	http://www.anla.org/knowledgecenter/premium/index.cfm?view=player&colid=112&cid=324&mfid=5311&StartNum=1&	CFID=4233125&CFTOKEN=16935991
Douglas, Sharon. 2012. Boxwood Blight – A new disease for Connecticut and the U.S.
	Accessed here: http://www.ct.gov/caes/cwp/view.asp?a=3756&q=500388
Henricot, B. and A. Culham. 2002. Cylindrocladium buxicola, a new species affecting Buxus spp, and its phylogenetic status. Mycologia 94(6): 980-997.
Henricot, B., A. Pérez Sierra, and C. Prior. 2000. A new blight disease on Buxus in the UK caused by the fungus Cylindrocladium. Plant Pathology 49: 805.
USDA-APHIS-PPQ-CPHST/NCSU. The ‘box blight’ pathogen: Cylindrocladium pseudonaviculatum = Cylindrocladium buxicola (Teleo. Calonectria pseudonaviculata).
	accessed 7/19/2013
	http://www.ppdl.purdue.edu/PPDL/pubs/Cylindrocladium%20pseudonaviculatum_v4.pdf
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It has been thought that boxwood blight has been misidentified in the past as Volutella blight (caused by Volutella buxi), another fungal disease found on Buxaceae. They have very similar symptoms, however, Volutella blight doesn’t kill as many branches as boxwood blight does. Also, Volutella needs an a point of entry on the plant to infect, where C. pseudonaviculatum can penetrate directly into the plant without an injury/wound. 

Boxwood Blight and Volutella Blight are both found frequently on plants together.  Boxwood blight won’t kill the plant outright (unless it is a very young or newly transplanted plant), which, in its weakened state, will come under attack by Volutella blight, which will wipe it out.


Information Sources:
American Nursery and Landscape Association. 2012. Boxwood Blight: Where we are and where we hope to be. Webinar.
	Accessed 10-20-12
	http://www.anla.org/knowledgecenter/premium/index.cfm?view=player&colid=112&cid=324&mfid=5311&StartNum=1&	CFID=4233125&CFTOKEN=16935991
Douglas, Sharon. 2012. Boxwood Blight – A new disease for Connecticut and the U.S.
	Accessed here: http://www.ct.gov/caes/cwp/view.asp?a=3756&q=500388
Henricot, B. and A. Culham. 2002. Cylindrocladium buxicola, a new species affecting Buxus spp, and its phylogenetic status. Mycologia 94(6): 980-997.
Henricot, B., A. Pérez Sierra, and C. Prior. 2000. A new blight disease on Buxus in the UK caused by the fungus Cylindrocladium. Plant Pathology 49: 805.
USDA-APHIS-PPQ-CPHST/NCSU. The ‘box blight’ pathogen: Cylindrocladium pseudonaviculatum = Cylindrocladium buxicola (Teleo. Calonectria pseudonaviculata).
	accessed 7/19/2013
	http://www.ppdl.purdue.edu/PPDL/pubs/Cylindrocladium%20pseudonaviculatum_v4.pdf

http://www.bugwood.org/
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* Management

— Sanitation

e destruction of leaves and removal of inoculated soil (if
severe infection, remove whole plant)

— Chemical*

e fludioxinil, azoxystrobin, mancozeb, chlorothalonil,
carbendazim, kresoxim-methyl, pyraclostrobin

— Avoid overhead watering
— Use of adequate spacing
— Plant alternative plants

for use in your state, on what crop it is allowed to be used, if it is allowed to be used
post-harvest or pre-harvest, and if it should be applied by a licensed applicator. First Detectors Profecting LLS. from Pests

*Be sure to check with your local county agent to find out which chemicals are certified pro‘l'e Ct U's'
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Presentation Notes
After first detection of Boxwood blight, it is important to remove the dead leaves and stems that have defoliated, because the causal agent is capable of living in this material for up to 5 years. If it is not removed and destroyed, it is possible for the fungus to reinfect rapidly. If the plant is suffering from a severe infection, it may be best to remove the whole plant and place it in a bag before moving (to prevent the spread of conidia) and then destroy it. 

The following fungicides can be used for Cylindrocladium spp. fungi: fludioxinil, azoxystrobin, mancozeb, chlorothalonil, carbendazim, kresoxim-methyl, pyraclostrobin. When spraying this chemical, it is important to cover both sides of the leave. This is difficult, but if not done properly it can result in infection.

This fungus likes high moisture conditions, so in reducing the amount of watering over the plants (i.e. use of drip irrigation and the like) more cases of infection can be prevented.

When plants are crowded together, they have less air movement in between them which increases the time necessary for them to dry off, creating high moisture conditions. This can be remedied by proper spacing.

In order to bypass the disease itself, alternative plants with similar looks and habits that aren’t from the boxwood family can be planted so that they won’t be affected by this disease.

However, be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments.  


Information Sources:
Douglas, Sharon. 2012. Boxwood Blight – A new disease for Connecticut and the U.S.
	Accessed here: http://www.ct.gov/caes/cwp/view.asp?a=3756&q=500388
Henricot, B., C. Gorton, G. Denton, and J. Denton. 2008. Studies on the control of Cylindrocladium buxicola using fungicides and host resistance. Plant Disease 92: 1273-1279.
USDA-APHIS-PPQ-CPHST/NCSU. The ‘box blight’ pathogen: Cylindrocladium pseudonaviculatum = Cylindrocladium buxicola (Teleo. Calonectria pseudonaviculata).
	accessed 7/19/2013
	http://www.ppdl.purdue.edu/PPDL/pubs/Cylindrocladium%20pseudonaviculatum_v4.pdf
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Presentation Notes
Plasmopara obducens is a fungus-like pathogen, belonging to the Oomycete group of organisms that infects Impatiens (specifically Impatiens walleriana in the landscape). This organism causes the disease Downy mildew on Impatiens, or Impatiens Downy Mildew.

The disease has been reported in the following locations; Europe: Italy, Germany, Slovenia, United Kingdom, Finland, Denmark, Czech Republic, Bulgaria, Romania, Russia; Asia: China, India, Korea; North America: Canada (Manitoba, Quebec), USA (California, Florida, Indiana, Michigan, Minnesota, Mississippi, Missouri, Montana, West Virginia, Wisconsin), South/Central America: Costa Rica, Guatemala; Australia.

This diseases had sporadic outbreaks reported in the U.S. since 1942, however, in 2004 it was reported for the first time in California and Michigan. In 2011, there was a major outbreak in Florida, wiping out a great deal of nursery and landscape impatiens. 

The exact origin of this disease is unknown. It has been found in the wild in Europe (Czech Republic, Denmark, Finland, Germany, Romania, and Russia) on Impatiens noli-tangere (wild balsam).


Information Sources:
EPPO. 2008. Plasmopara obducens (a downy mildew on impatiens).
	accessed 7/19/2013
	http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=1&cad=rja&ved=0CDAQFjAA&url=http%3A%2F%2Fwww.eppo.int%2FQUARANTINE%2FAlert_List%2Fdeleted%2520files%2Ffungi%2FPlasmopara_obducens.doc&ei=4I7pUc_tA4e28wSN4IDACw&usg=AFQjCNF__uxkgqyVQkgZHiVe1Hzvy7Sfrw&sig2=3U38aRspOY4U2c4JYZp5-w&bvm=bv.49478099,d.eWU
Greenhouse Grower.  2012. Everything you needed to know about Impatiens downy mildew. 
	Accessed 11-05-12
	http://www.greenhousegrower.com/article/32104/everything-you-need-to-know-about-impatiens-downy-mildew
Schubert, T.. 2012. Pest Alert: Downy Mildew of Impatiens walleriana caused by Plasmopara obducens. Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	accessed 7/19/2013
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/downy-mildew-of-impatiens.pdf
Sanagorski, L., and B. Schall. 2012. Downy Mildew on Impatiens. University of Florida, Institute of Food and Agricultural Sciences, Palm County Cooperative Extension.
	accessed 7/19/2013
	http://www.pbcgov.com/coextension/horticulture/commercial/pdf/DownyMildew.pdf
Zurko, J., 2011. Joining forces. GrowerTalks. 
	accessed 9-February-2012
	http://ballpublishing.com/GrowerTalks/CoverStory.aspx?articleID=18917&highlight=zurko+impatiens+down	y+mildwew 
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Presentation Notes
Impatiens downy mildew primarily affects Impatiens walleriana, a widely grown flowering landscape plant. The disease is favored by cool, moist conditions (temperatures from 59° Fahrenheit to 73° Fahrenheit) and adversely affected by warmer weather. Spores are disseminated by wind and water (rain, irrigation). Young plant material and tissue are more susceptible than older tissues. After infections begins, highly resistant spores can be produced by the pathogen that are capable of overwintering in leaf debris and soil until the next growing season.

Symptoms can take up to 5-14 days after infection to become apparent. This means that previously infected plants can be planted or moved to new areas with the ability to transmit the disease to other plants.

Initial symptoms appear as faint chlorosis or stippling of leaves (yellow splotching) which will eventually become entirely chlorotic. Further along in the disease, leaves will fall off, leaving the stem bare. 


Information Sources:
EPPO. 2008. Plasmopara obducens (a downy mildew on impatiens).
	accessed 7/19/2013
	http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=1&cad=rja&ved=0CDAQFjAA&url=http%3A%2F%2Fwww.eppo.int%2FQUARANTINE%2FAlert_List%2Fdeleted%2520files%2Ffungi%2FPlasmopara_obducens.doc&ei=4I7pUc_tA4e28wSN4IDACw&usg=AFQjCNF__uxkgqyVQkgZHiVe1Hzvy7Sfrw&sig2=3U38aRspOY4U2c4JYZp5-w&bvm=bv.49478099,d.eWU
Greenhouse Grower.  2012. Everything you needed to know about Impatiens downy mildew. 
	Accessed 11-05-12
	http://www.greenhousegrower.com/article/32104/everything-you-need-to-know-about-impatiens-downy-mildew
Schubert, T.. 2012. Pest Alert: Downy Mildew of Impatiens walleriana caused by Plasmopara obducens. Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	accessed 7/19/2013
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/downy-mildew-of-impatiens.pdf
Sanagorski, L., and B. Schall. 2012. Downy Mildew on Impatiens. University of Florida, Institute of Food and Agricultural Sciences, Palm County Cooperative Extension.
	accessed 7/19/2013
	http://www.pbcgov.com/coextension/horticulture/commercial/pdf/DownyMildew.pdf
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On the underside of the leaves there may appear a downy white to light gray mass, which are the sporangiophores (stalks bearing sporangia, a type of infective spore created by Plasmopara obducens). In time, the plant will completely collapse. 

After first symptoms and obvious signs of the disease presence, there may have already been considerable spread of the pathogen.

Information Sources:
EPPO. 2008. Plasmopara obducens (a downy mildew on impatiens).
	accessed 7/19/2013
	http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=1&cad=rja&ved=0CDAQFjAA&url=http%3A%2F%2Fwww.eppo.int%2FQUARANTINE%2FAlert_List%2Fdeleted%2520files%2Ffungi%2FPlasmopara_obducens.doc&ei=4I7pUc_tA4e28wSN4IDACw&usg=AFQjCNF__uxkgqyVQkgZHiVe1Hzvy7Sfrw&sig2=3U38aRspOY4U2c4JYZp5-w&bvm=bv.49478099,d.eWU
Schubert, T.. 2012. Pest Alert: Downy Mildew of Impatiens walleriana caused by Plasmopara obducens. Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	accessed 7/19/2013
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/downy-mildew-of-impatiens.pdf
Sanagorski, L., and B. Schall. 2012. Downy Mildew on Impatiens. University of Florida, Institute of Food and Agricultural Sciences, Palm County Cooperative Extension.
	accessed 7/19/2013
	http://www.pbcgov.com/coextension/horticulture/commercial/pdf/DownyMildew.pdf
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* Management

— Sanitation

 removal of infected leaves, do not compost infected
material, use non-impatiens plant material (“crop
rotation” in greenhouse/nursery)

— Chemical*

e fluopicolide, fenamidone, dimethomorph, mefenoxam,
azoxystrobin.

— Plant New Guinea Impatiens

*Be sure to check with your local county agent to find out which chemicals are certified pro‘l'e Ct U's'
for use in your state, on what crop it is allowed to be used, if it is allowed to be used )
post-harvest or pre-harvest, and if it should be applied by a licensed applicator. First Detectors Profecting LLS. from Pests
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Presentation Notes
It is important to remove old leaves and possibly soil containing P. obducens spores to prevent reinfection in subsequent years. It will also lower the current amount of inoculum for this growing season. Considering how long spores can remain viable in the soil, it is important to not compost infected material, because it is possible that they will remain viable next season and could infect new plants. The use of non-impatiens plant material will circumvent this disease altogether.

Chemicals that have shown to provide some amount of control on Impatiens Downy Mildew: fluopicolide, fenamidone, dimethomorph, mefenoxam, azoxystrobin.

New Guinea Impatiens (Impatiens x hawkeri) has a higher resistance to Impatiens Downy Mildew and can be planted in place of Impatiens walleriana.

However, be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments.  


Information Sources:
EPPO. 2008. Plasmopara obducens (a downy mildew on impatiens).
	accessed 7/19/2013
	http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=1&cad=rja&ved=0CDAQFjAA&url=http%3A%2F%2Fwww.eppo.int%2FQUARANTINE%2FAlert_List%2Fdeleted%2520files%2Ffungi%2FPlasmopara_obducens.doc&ei=4I7pUc_tA4e28wSN4IDACw&usg=AFQjCNF__uxkgqyVQkgZHiVe1Hzvy7Sfrw&sig2=3U38aRspOY4U2c4JYZp5-w&bvm=bv.49478099,d.eWU
Greenhouse Grower.  2012. Everything you needed to know about Impatiens downy mildew. 
	Accessed 11-05-12
	http://www.greenhousegrower.com/article/32104/everything-you-need-to-know-about-impatiens-downy-mildew
Schubert, T.. 2012. Pest Alert: Downy Mildew of Impatiens walleriana caused by Plasmopara obducens. Florida Department of Agriculture and Consumer Services, Division of Plant Industry.
	accessed 7/19/2013
	http://www.freshfromflorida.com/pi/pest-alerts/pdf/downy-mildew-of-impatiens.pdf
Sanagorski, L., and B. Schall. 2012. Downy Mildew on Impatiens. University of Florida, Institute of Food and Agricultural Sciences, Palm County Cooperative Extension.
	accessed 7/19/2013
	http://www.pbcgov.com/coextension/horticulture/commercial/pdf/DownyMildew.pdf
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Chrysanthemum White Rust is a disease that affects Chrysanthemums and closely related genera of the aster family (Asteraceae). This disease is caused by Puccinia horiana, a rust fungus that has yet to become established in the U.S. This disease is capable of reducing profits in the commercial chrysanthemum trade by 100 percent.

This disease is endemic to Asia, first reported in Japan in 1895, and was constrained to that area until 1963, where it spread across the world.  

Chrysanthemum White Rust can be found in the following countries: Asia (China, Japan, Taiwan, Cyprus, Korea, Thailand, Turkey, Russia), Africa (Tunisia, South Africa), South America (Argentina, Brazil, Uruguay, Chile, Colombia, Venezuela), Australia, New Zealand, Europe (France, Austria, Denmark, Belgium, the Netherlands, Italy, Germany, Hungary, Norway, Poland, Sweden, Switzerland, Ireland, Luxembourg, United Kingdom, Finland, Ukraine, Yugoslavia, and Czech Republic), North America (Mexico, Outbreaks in US but under eradication, Outbreaks in Canada but under eradication).

In the U.S., there have been reported outbreaks that have been eradicated in Washington, New Jersey, Pennsylvania, Oregon, and California. There have been two recent outbreaks of this disease in the U.S., in Massachusetts in 2008 and in PA in 2011.

Hosts include: Chrysanthemum spp., as well as Leucanthemella serotina, and Nipponanthemum  nipponicum.

The main pathway for this disease is the shipment of infected plant material that may or may be asymptomatic. Most of the areas reported to have an outbreak was initially due imported material. Mums are an important component of the cut flower industry; infected cut flowers can be one of the major pathways for this disease.


Information Sources:
EPPO. Data Sheets on Quarantine Pests: Puccinia horiana.
Goere, M.E. 2008. White rust outbreaks on chrysanthemum caused by Puccinia horiana in Turkey. Plant Pathology Vol 57, 4, Pg 786.
Massachusetts Introduced Pest Outreach Project. 2008. Chrysanthemum White Rust Pest Factsheet.
	-Accessed 11-9-12
	http://www.massnrc.org/pests/pestFAQsheets/chrysanthemumwhiterust.html
O’Keefe, G. and D.D. Davis. 2012. First confirmed report that Puccinia horiana, causal agent of Chrysanthemum White Rust, can overwinter in Pennsylvania. Plant Disease Vol 96, Issue 9, Pg 1381.
USDA-APHIS-PPQ. 2012. Chrysanthemum White Rust Eradication Protocol for Nurseries Containing Plants Infected with Puccinia horiana Henn. 
	-Accessed 11-9-12
	http://www.aphis.usda.gov/plant_health/plant_pest_info/cwr/downloads/cwrplan.pdf
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The causal agent of Chrysanthemum White Rust, Puccinia horiana, is classified as rust that self-replicates using bicellular teliospores (spores with a thick cell wall). These teliospores will germinate to produce basidiospores that can be dispersed by wind. Teliospores have the ability to germinate as soon as they reach maturity; basidiospores can be disseminated at temperatures ranging from 4-17° Celsius (39-62° Fahrenheit). It takes 5 hours from teliospore germination for a new infection to occur. 

This fungus loves wet, cool conditions (which has lead this pathogen to be a problem for greenhouses and cool climate areas) and is capable of moving large distances during rainy periods and times of low temperatures and high moisture.  However, at conditions of 35% relative humidity or less, it is unlikely that the basidospores will survive as they are very sensitive. 

The spores are capable of remaining infective for up to 3 months in soil; they can be spread via clothing, tilling, plowing.

Until recently, Chrysanthemum White Rust has not been observed to overwinter outdoors. In 2011, an outbreak in Pennsylvania was found where the fungus had survived in outdoor plantings. It was found in the stems and roots of chrysanthemums in landscape plantings.

Chrysanthemum White Rust will cause yellow to pale-green dimpled spots, roughly 4-5 mms in diameter, on the upper surface of the plant leaves. As the disease progresses, the center of the spot will turn brown and necrotic. On the undersurface of the leaves, a pink-brown pustule will form. Over time this pustule will turn white (hence the name Chrysanthemum White Rust). The leaf spots can occur anywhere on the plant (stems, flower bracts, flowers), but they are most commonly found on the leaves. During severe infection, leaves will wilt and can completely die.

Plants may not show any signs or symptoms of the disease during relatively warm and dry conditions. Heat has been shown to slow down spore germination and hyphae growth. It can take 8 weeks for symptoms to develop under these conditions. The fungus can still be present, but when conditions become conducive (cool and wet, around 17° Celsius/62° Fahrenheit, relative humidity of 70 percent or more), the disease can spread rapidly. Blisters and pustules can form in 7-10 days under these conditions.


Information Sources:
EPPO. Data Sheets on Quarantine Pests: Puccinia horiana.
MacArthur, E. and G. Stovold. 2003. Chysanthemum White Rust. New South Wales Agriculture.
	-Accessed 11-9-12
	http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0007/134863/chrysanthemum-white-rust.pdf
Massachusetts Introduced Pest Outreach Project. 2008. Chrysanthemum White Rust Pest Factsheet.
	-Accessed 11-9-12
	http://www.massnrc.org/pests/pestFAQsheets/chrysanthemumwhiterust.html
Ministry of Agriculture, British Columbia. 2012. Chrysanthemum White Rust. 
	-Accessed 11-9-12
	http://www.agf.gov.bc.ca/cropprot/cwrust.htm
O’Keefe, G. and D.D. Davis. 2012. First confirmed report that Puccinia horiana, causal agent of Chrysanthemum White Rust, can overwinter in Pennsylvania. Plant Disease Vol 96, Issue 9, Pg 1381.
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* Management

— Changing cultural practices to prevent conditions
from becoming conducive for CWR

— Use of effective fungicides, off-site shipping area
(sanitary purposes), use fungicidal dip to prevent
spread of fungus (cut flowers)

e oxycarboxin, triforine, benodanil, triadimefon,
diclobutrazol, dibitertanol and propiconazole,
difenoconazole, myclobutanil, tebuconazole, and
triticonazole

— Monitoring host plants for the pathogen

*Be sure to check with your local county agent to find out which chemicals are certified pro‘l‘ec‘l' u's'
for use in your state, on what crop it is allowed to be used, if it is allowed to be used -
post-harvest or pre-harvest, and if it should be applied by a licensed applicator. First Detectors Profecting LLS. from Pests
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Multiple practices can be employed to prevent the infection of Chrysanthemum White Rust. The first group of management practices are cultural in nature and can help exclude the pathogen from your plant material, not allowing it to survive due to the non-conducive environment. By maintaining a low relative humidity over long periods of time, the spores will desiccate and die (do not use overhead watering systems). Maintaining strict sanitation protocols (regarding plant material, cutting/propagation tools, and personnel measures) will help prevent the possible spread of spores from area to area. When making cuttings or propagating host plant material, always use disease free plants that are located on-site to prevent movement of possibly infected material. When receiving host plant material, spray all plants with a maintenance fungicide and hold them in a separate area to ensure that they are not simply asymptomatic. 

It is very important that plant material is monitored for any infections so that the spread of the disease can be controlled. 

Fungicides that have show efficacy in controlling the spread of Chrysanthemum White Rust are: oxycarboxin, triforine, benodanil, triadimefon, diclobutrazol, dibitertanol and propiconazole, difenoconazole, myclobutanil, tebuconazole, and triticonazole.

However, be sure to check with your local county agent to find out which chemicals are certified for use in your state, on what crop it is allowed to be used, if it is allowed to be used post-harvest or pre-harvest, and if it should be applied by a licensed applicator.  Also, be sure to follow application directions and to alternate the modes of action of any chemical treatments.  


Information sources:
EPPO. Data Sheets on Quarantine Pests: Puccinia horiana.
MacArthur, E. and G. Stovold. 2003. Chysanthemum White Rust. New South Wales Agriculture.
	-Accessed 11-9-12
	http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0007/134863/chrysanthemum-white-rust.pdf
Royal Horticultural Society. 2012. Chrysanthemum White Rust. 
	-Accessed 11-15-12
	http://apps.rhs.org.uk/advicesearch/profile.aspx?pid=560
USDA-APHIS-PPQ. 2012. Chrysanthemum White Rust Eradication Protocol for Nurseries Containing Plants Infected with Puccinia horiana Henn. 
	-Accessed 11-9-12
	http://www.aphis.usda.gov/plant_health/plant_pest_info/cwr/downloads/cwrplan.pdf
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Presentation Notes
Chrysanthemum White Rust is a pest on the USDA Quarantine Pest List.  If it should be detected, you need to contact your local  Chrysanthemum White Rust Program contact, which can be found on the USDA-APHIS-PPQ pest eradication protocol (http://www.aphis.usda.gov/plant_health/plant_pest_info/cwr/downloads/cwrplan.pdf). Commercial growers should consult this document if they believe they have an outbreak of CWR and follow the steps within.

You can also contact your local State Department of Agriculture or your local National Plant Diagnostic Network lab.



http://www.aphis.usda.gov/plant_health/plant_pest_info/cwr/downloads/cwrplan.pdf
http://www.aphis.usda.gov/plant_health/plant_pest_info/cwr/downloads/cwrplan.pdf
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e Caused by a Phytoplasma (a bacterium
without a cell wall), like Lethal Yellows
— Distribution

e Texas and Florida

— Hosts

e Canary date palm, date palm, silver date palm, Queen
palm, and Sabal palm
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Texas Phoenix Palm Decline (TPPD) is a disease that affects palm trees (primarily Phoenix spp.) and is caused by a phytoplasma, an unculturable bacteria that lacks a cell wall. This pathogen is almost never found outside of plant phloem and is spread via plant vector (usually phloem feeding insects, most often Hemiptera). TPPD is closely related to the phytoplasma that causes Lethal Yellowing of Palm.

TPPD was initially discovered in southeast Texas around 2002 and has since been reported in Florida in 2006 where it has been observed in both nurseries and landscapes. It is important to note, the insect vector and pathogen or diseased plants had to be in Florida prior to 2006 for an extended period of time to have developed to the significant problem that it was when it was first observed.

This disease affects the following plants: Phoenix canariensis, Phoenix dactylifera, Phoenix sylvestris, Syagrus romanzoffiana, and Sabal palmetto. There may be more hosts, however, these are only the primary hosts that are most susceptible to the disease. Sabal palmetto, Sabal palm, is an important plant species native to Florida; with the introduction of this disease, it can have a major impact on the local native environment/ecosystem.


Information Sources:
Harrison, N. and M. Elliot.  2009. Texas Phoenix Palm Decline. University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-24-12
	http://edis.ifas.ufl.edu/pp163
Halbert. S. 2008. Pest Alert: Texas Phoenix Palm Decline. Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry.
	Accessed 12-24-12
	http://www.freshfromflorida.com/pi/pest-alerts/texas-phoenix-palm-decline.html
Smith, T., W. Dixon. Texas Phoenix Palm Decline in Florida. Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry.
	Accessed 12-24-12
	http://dpm.ifas.ufl.edu/plant_pest_risk_assessment/ALS6921%20Presentations/Texas%20Phoenix%20Palm%20Disease%20DPM%20C	olloquium.pdf
Texas Department of Agriculture.  Texas Phoenix Palm Decline. 	
	Accessed 12-24-12
	http://www.texasagriculture.gov/RegulatoryPrograms/PlantQuality/PestandDiseaseAlerts/DatePalmLethalDecline.aspx
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TPPD is a systemic disease that affects multiple plant parts throughout the host. The initial symptoms and severity of the disease can differ depending on both the age of the plant and the specific species infected. 

Younger plants succumb to the disease much faster than older plants and they will show much more extensive root rot than exhibited in older plants.

In mature plants, a key diagnostic symptom is the premature death of inflorescences and fruit drop. Flowers produced will turn brown, wither and fall off in a short amount of time after they emerge.


Information Sources:
Harrison, N. and M. Elliot.  2009. Texas Phoenix Palm Decline. University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-24-12
	http://edis.ifas.ufl.edu/pp163
Halbert. S. 2008. Pest Alert: Texas Phoenix Palm Decline. Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry.
	Accessed 12-24-12
	http://www.freshfromflorida.com/pi/pest-alerts/texas-phoenix-palm-decline.html
Smith, T., W. Dixon. Texas Phoenix Palm Decline in Florida. Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry.
	Accessed 12-24-12
	http://dpm.ifas.ufl.edu/plant_pest_risk_assessment/ALS6921%20Presentations/Texas%20Phoenix%20Palm%20Disease%20DPM%20C	olloquium.pdf
Texas Department of Agriculture.  Texas Phoenix Palm Decline. 	
	Accessed 12-24-12
	http://www.texasagriculture.gov/RegulatoryPrograms/PlantQuality/PestandDiseaseAlerts/DatePalmLethalDecline.aspx
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In addition, initial symptoms include the discoloration of older leaves (the lowest leaves). They will turn from their normal green color to a red-brown to gray-brown very quickly (this will start from the tips and move to the rachis). These symptoms can be easily confused with some other issues that cause the same problem (Ganoderma, nutrient deficiency, etc.), so it is important to monitor the tree’s condition closely when you notice a problem. This can also be hard to do in nursery and landscape settings if someone is pruning off or removing dead leaves.


Information Sources:
Harrison, N. and M. Elliot.  2009. Texas Phoenix Palm Decline. University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-24-12
	http://edis.ifas.ufl.edu/pp163
Halbert. S. 2008. Pest Alert: Texas Phoenix Palm Decline. Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry.
	Accessed 12-24-12
	http://www.freshfromflorida.com/pi/pest-alerts/texas-phoenix-palm-decline.html
Smith, T., W. Dixon. Texas Phoenix Palm Decline in Florida. Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry.
	Accessed 12-24-12
	http://dpm.ifas.ufl.edu/plant_pest_risk_assessment/ALS6921%20Presentations/Texas%20Phoenix%20Palm%20Disease%20DPM%20C	olloquium.pdf
Texas Department of Agriculture.  Texas Phoenix Palm Decline. 	
	Accessed 12-24-12
	http://www.texasagriculture.gov/RegulatoryPrograms/PlantQuality/PestandDiseaseAlerts/DatePalmLethalDecline.aspx
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When the lowest third of the leaves turn brown, it is possible at this time that the spear leaf (vertical, unopened newest leaf of the palm) will die (yellow arrow). This will indicate the death of the apical meristem and no new leaves will be grown by the plant. It is important to note that Phoenix spp. palms have many leaves around the spear leaf and the canopy should be thoroughly inspected to determine whether the spear leaf is dead or not. In Canary Island Date palms (Phoenix dactylifera) the spear leaf is covered by a thin sheath which may turn brown of it’s own accord (even when healthy), and so it is important to ensure that the spear leaf is in fact dead. 

As the disease progresses, the roots near the soil surface will become softer and will be easily broken off. The palm itself can be rocked back and forth with little effort due to the extensive root decay.


Information Sources:
Harrison, N. and M. Elliot.  2009. Texas Phoenix Palm Decline. University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-24-12
	http://edis.ifas.ufl.edu/pp163
Halbert. S. 2008. Pest Alert: Texas Phoenix Palm Decline. Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry.
	Accessed 12-24-12
	http://www.freshfromflorida.com/pi/pest-alerts/texas-phoenix-palm-decline.html
Smith, T., W. Dixon. Texas Phoenix Palm Decline in Florida. Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry.
	Accessed 12-24-12
	http://dpm.ifas.ufl.edu/plant_pest_risk_assessment/ALS6921%20Presentations/Texas%20Phoenix%20Palm%20Disease%20DPM%20C	olloquium.pdf
Texas Department of Agriculture.  Texas Phoenix Palm Decline. 	
	Accessed 12-24-12
	http://www.texasagriculture.gov/RegulatoryPrograms/PlantQuality/PestandDiseaseAlerts/DatePalmLethalDecline.aspx
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This pathogen spreads via an insect vector, however, no specific vector has been identified to date. This makes it hard to control the disease considering it is not known what carries it. Since the pathogen is similar to Lethal Yellowing, three suspect vectors have been identified: Myndus crudus, Ormenaria rufifascia, Omolicna fulva. More research needs to be done to identify the true vector and means to help manage this disease.

Currently there is no cure for TPPD. The only means to control its spread is to remove the infected plant material. Removal of an infected plant should be done as soon after diagnosis as possible. However, it is possible to use anti-biotic injections of oxytetracycline HCl on plants that have not yet lost their spear leaf. These injections should continue for the life of the plant every 4 months.


Information Sources:
Harrison, N. and M. Elliot.  2009. Texas Phoenix Palm Decline. University of Florida, Institute of Food and Agricultural Sciences.
	Accessed 12-24-12
	http://edis.ifas.ufl.edu/pp163
Halbert. S. 2008. Pest Alert: Texas Phoenix Palm Decline. Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry.
	Accessed 12-24-12
	http://www.freshfromflorida.com/pi/pest-alerts/texas-phoenix-palm-decline.html
Smith, T., W. Dixon. Texas Phoenix Palm Decline in Florida. Florida Department of Agriculture and Consumer Sciences, Division of Plant Industry.
	Accessed 12-24-12
	http://dpm.ifas.ufl.edu/plant_pest_risk_assessment/ALS6921%20Presentations/Texas%20Phoenix%20Palm%20Disease%20DPM%20C	olloquium.pdf
Texas Department of Agriculture.  Texas Phoenix Palm Decline. 	
	Accessed 12-24-12
	http://www.texasagriculture.gov/RegulatoryPrograms/PlantQuality/PestandDiseaseAlerts/DatePalmLethalDecline.aspx
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France, Germany, India
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e Horse chestnuts and
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Bleeding Canker of Horse Chestnut, a disease caused by the bacterium Pseudomonas syringae pathovar aesculi (Psa for short), has become a major disease in Europe over the last decade. It is thought to have originated in Asia, having been isolated from Aesculus indica in India in 1970. In 2001, there was a resurgence of bleeding cankers on Horse Chestnut trees in the United Kingdom (a condition also caused by two Phytophthora  species). Eventually, during an investigation as to why this “epidemic of cankers” was occurring, this bacterium was isolated from infected plant material. Current estimates state that 50% of Aesculus spp. in the United Kingdom are infected and over 30% in the Netherlands are infected.

This disease can be found in the United Kingdom, Ireland, the Netherlands, Belgium, France, Germany (possibly other European countries) and in India (very likely in other Asian countries). It is currently not found in the United states; there is currently a Federal Quarantine Order prohibiting the importation of Aesculus spp. into the U.S. (except from Canada). Much about the current distribution of this pathogen is unknown.

As mentioned, this pathogen affects Aesculus spp.


Information Sources:
Cooperative Agricultural Pest Survey. 2011. Pseudomonas syringae pv. aesculi.
	Accessed 12-17-12
	http://caps.ceris.purdue.edu/webfm_send/945
European and Mediterranean Plant Protection Organization. 2010. Pseudomonas syringae pv. aesculi. 
	Accesed 12-17-12
	http://www.eppo.int/QUARANTINE/Alert_List/bacteria/Pseudomonas_s_aesculi.htm
Steele, H., B. Laue, G. MacAskill, S. Hendry, and S. Green. 2010. Analysis of the natural infection of European horse chestnut (Aesculus hippocastanum) by Pseudomonas syringae pv. aesculi. Plant Pathology 59: 1005-1013. 
Warner, D. 2011. Bleeding canker threatens horse chestnut. Irish Examiner.
	Accessed 12-17-12
	http://www.irishexaminer.com/opinion/columnists/dick-warner/bleeding-canker-threatens-horse-chestnut-164936.html
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It is currently unknown how the bacteria is transmitted and how important the movement of water, insects, and other factors are in the role of disease spread. The bacteria can be found in the rainwater near the infected trees and within the soil.

The major disease symptom, which gives it its name, is the bleeding canker formed on the trunk of the tree. This canker will exude a rust-colored amber-like gummy sap that will continue to bleed over the life of the tree (except during dormancy). During warm and humid conditions, it will bleed more profusely. Over time, the bark of the tree can become cracked and disfigured, developing into very large and long fissures up the trunk of the tree. If you remove bark from directly around the canker, you can see a dark mottled area with a sharply defined edge between healthy and necrotic tissue.

In the event of a tree infected over multiple years, multiple cankers can form effectively girdling the tree (by interrupting the phloem), leading to the tree’s eventual death. The tree’s foliage will turn yellow and start to fall prematurely from the crown.

How long a tree can live with disease after it is first observed can depend on its age. Trees around 10-30 years old can die in as little as 3-5 years. Trees older than that can die in as little as 6-10 years. This is highly dependent on the size of the tree and the amount of cankers it sustains.

It is possible to have lesions form on aerial plant parts farther up in the tree. Many lesions develop around scars, nodes, axillary branches, and, most commonly, around lenticels. 


Information Sources:
Cooperative Agricultural Pest Survey. 2011. Pseudomonas syringae pv. aesculi.
	Accessed 12-17-12
	http://caps.ceris.purdue.edu/webfm_send/945
European and Mediterranean Plant Protection Organization. 2010. Pseudomonas syringae pv. aesculi. 
	Accesed 12-17-12
	http://www.eppo.int/QUARANTINE/Alert_List/bacteria/Pseudomonas_s_aesculi.htm
Monger, I. and C. Skellum. 2012. Bleeding Canker of Horse Chestnut. Arboricultural Information Exchange.
		Accessed 12-17-12
		http://www.aie.org.uk/vault/bcohc.htm
Royal Horticultural Society. 2012. Horse Chestnut Bleeding Canker. 		
		Accessed 12-17-12
		http://apps.rhs.org.uk/advicesearch/profile.aspx?pid=183
Steele, H., B. Laue, G. MacAskill, S. Hendry, and S. Green. 2010. Analysis of the natural infection of European horse chestnut (Aesculus hippocastanum) by Pseudomonas syringae pv. aesculi. Plant Pathology 59: 1005-1013.
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Currently, there are no chemical controls for this disease.

It is important to note, even though a plant may be infected, the disease may not progress for a very long time. Monitoring the disease progress can help you decide how you want to manage the issue as it may not kill the tree for many years. 

Good sanitation practices are important when dealing with an infected tree. First, pruning should be kept to a minimum to prevent ease of access to the pathogen. Second, when pruning, disinfect your pruning equipment in between each cut to prevent the possible spread by manual transmission. Finally, all infected material should be burned before it is moved elsewhere to prevent the contamination of other trees.

The best way to ensure that your plants do not contract the disease is to grow them from seed instead of importing or having older plants shipped to you. This pathogen is not transmitted via seed and will not, therefore, have the disease if it is grown from this point.


Information Sources:
Great Britain Forestry Commission. 2012. Bleeding Canker of Horse Chestnut.
	Accessed 12-17-2012
	http://www.forestry.gov.uk/website/forestresearch.nsf/ByUnique/INFD-6KYC2W
Monger, I. and C. Skellum. 2012. Bleeding Canker of Horse Chestnut. Arboricultural Information Exchange.
		Accessed 12-17-12
		http://www.aie.org.uk/vault/bcohc.htm
Royal Horticultural Society. 2012. Horse Chestnut Bleeding Canker. 		
		Accessed 12-17-12
		http://apps.rhs.org.uk/advicesearch/profile.aspx?pid=183



Questions?

e For more information, check out
WWW.protectingusnow.org

* You can also contact:

— Amanda Hodges, University of Florida,
achodges@ufl.edu

— Stephanie D. Stocks, University of Florida,
sstocks@ufl.edu
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