The potato psyllid and its
associated pathogens
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Overview

This presentation will discuss the potato psyllid, Bactericera
cockerelli

— Host plants

— Life cycle

— Distribution

— Recognition

— Damage due to feeding and pathogen transmission
— Biosecurity issues

— Management
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Presentation Notes
This presentation will teach you about the potato psyllid, Bactericera cockerelli. Various topics will be addressed, including host plants, life cycle, distribution, recognition of the potato psyllid, damage due to feeding and disease transmission, biosecurity information, and management recommendations.



What is a psyllid?

e Psyllids are known as
jumping plant lice.

-/ e Adults are highly mobile

and jump quickly when
disturbed.

e Life stages include egg,
nymph, and adult.

Nymphs, adults, and cast skins
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Psyllids are insects with piercing, sucking mouthparts that feed on plant juices.  Psyllids are known as jumping plant lice because adults jump readily when disturbed. 

All psyllids progress through several life stages that include egg, nymph, and adult. This means that these insects change gradually as they grow (they do not have complete metamorphosis like butterflies do). 

Psyllids feed by sucking juices out of plants. Their mouthparts are similar to a drinking straw with a pump. 

Very few psyllids are important in agriculture or home gardening, but there are a few that cause problems, such as the citrus psyllid on citrus and its relatives and the red gum lerp psyllid on eucalyptus. 
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What is a potato psyllid?

Adult potato psyllid
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The potato psyllid (Bactericera cockerelli ) is the common name for one species of psyllid that occurs in North America and parts of Central America.  

The official Entomological Society of America (ESA) common name of B. cockerelli is potato psyllid.  It is listed under its junior synonym Paratrioza cockerelli in the 1997 printed list. A note says that it also is called the tomato psyllid.

Adult potato psyllids are small, about the size of an aphid, 3 to 4mm in length with clear wings.  They resemble a small cicada under magnification.


References:
Cranshaw, W.S. 2013. Potato or Tomato Psyllids, Fact Sheet No. 5.540 . Colorado State University.  
	Accessed August 27, 2013 -  
	http://www.ext.colostate.edu/pubs/insect/05540.html
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Distribution map of the potato psyllid
in the Americas

Lighter blue areas
are colonized
intermittently.

Note that half of
North America has
no potato psyllids.
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The distribution of the potato psyllid can be seen on the map above.  

Historically, the psyllid has overwintered only in southern Texas and northern Mexico. Migratory populations reached the southern tier of U.S. states shown in dark blue in most years, with the exception of California. These states include Nevada, Arizona, Utah, Colorado, New Mexico, Texas, Nebraska, Kansas, and Oklahoma.  Occasionally, potato psyllids were found further north in Oregon, Washington, Idaho, Wyoming, Montana, North and South Dakota, Minnesota and parts of Canada (British Columbia, Alberta, and Saskatchewan). 

More recently, a population has developed that can overwinter in California. The result is that California has potato psyllids every year, and the northern areas are seeing potato psyllids more frequently. Potato psyllids have also been found in Honduras and Guatemala.

An important aspect to note about this map is the absence of potato psyllids in the eastern half of the United States. So far, there is no evidence of populations developing on solanaceous crops in the eastern states. However, there is concern that this could change. In the past, the areas currently colonized by the potato psyllid did not produce many solanaceous vegetables that were sold in eastern states.  Now, many solanaceous vegetables such as peppers move from California and northwestern Mexico to the eastern states. In fact, Florida has intercepted potato psyllids on peppers from the West. There also have been interceptions of hitchhiking adult potato psyllids on lettuce from California. 

Add to this trend the more or less permanent population of potato psyllids now found in California, there is a much more likely pathway for introduction of potato psyllids into the East. 

However, it is not known if the new California population also could adapt to life in the eastern states.  


References:
Liu, D.G., Trumble, J.T., and Stouthamer, R. 2006. Genetic differentiation between eastern populations and recent introductions of potato psyllid (Bactericera cockerelli) into western North America. Entomologia Experiemntalis et Applicata 118: 177-183.
Munyaneza, J.E., J.L. Buchman, V.G. Sengoda, T.W. Fisher, and C.C. Pearson. 2011. Susceptibility of selected potato varieties to zebra chip potato disease. American Journal of Potato Research 88: 435-440.

Honduras record based on specimens in the Florida State Collection of Arthropods (FSCA).
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Hosts of the potato psyllid

Over 20 families and 40  (cummt
plant species are hosts, =
but they prefer
Solanaceous plants.

Usually found on leaves. | 4
Can be on pepper fruit. & ™ -

Psyllid nymphs hide under the
calyx of the peppers.

Causes a regulatory
hazard
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Primarily, this pest primarily infests plants in the family Solanaceae (such as tomatoes, potatoes, peppers, eggplant, etc.).  However, they seem to have an extension host range of over 20 plant families and are able to complete their life cycle on at least 40 different plant species (such as plants in the genus Lycium) – their preference being Solanaceous plants.  For complete list, see below.   

Potato psyllid nymphs and adults are found on the above-ground parts of host plants, usually on the leaves of the plants. 

In peppers, however, psyllid nymphs can sometimes be found under the calyx of pepper fruit. Often, there is no indication of the presence of these insects without removing the entire stem and calyx from the fruit and scrutinizing the underside of the calyx. This causes a regulatory hazard, because the insects can travel in commercial shipments of peppers and be spread to other parts of the U.S.

Host list:
Convolvulus arvensis 		Field bindweed 	
Ipomoea batatas 		Sweet potato, Kumara 	
Ipomoea purpurea 		Morning glory 	
Mentha spicata 	  	Spearmint 	
Micromeria chamissonis 	 	
Atropa belladonna 		Deadly nightshade, Bella Donna 	
Capsicum annuum 		Capsicum, Pepper 	
Capsicum frutescens 		Chilli 	
Datura fastuosa  	
Datura inoxia 			 	
Datura stramonium 		Jimsonweed or Thornapple 	
Hyoscyamus albus  	
Hyoscyamus niger		Henbane 	
Lycium andersonii	
Lycium exsertum	
Lycium fremontii	
Lycium halimifolium 		Matrimony vine 	
Lycium macrodon 		 	
Lycium pallidum	
Lycium parishii	
Lycium quadrifidum	
Lycium torreyi	
Lycopersicon esculentum 	 	Tomato 	
Lycopersicon pimpinellifolium 	Currant tomato 	
Nicandra physalodes 		Apple of Peru 	
Nicotiana affinis 		Flowering tobacco 	
Nicotiana glutinosa 	
Nicotiana tabacum 		Tobacco 	
Nicotiana texana 	
Nierembergia hippomanica 	Cup flower 	
Physalis angulata 		Cut leaf ground-cherry 	
Physalis comata 		Wild ground-cherry 	
Physalis alkekengi 		Chinese lantern 	
Physalis heterophylla 		Clammy ground-cherry 	
Physalis ixocarpa 		Tomatillo 	
Physalis lanceolata 	
Physalis lobata 		Purple ground-berry 	
Physalis longifolia 		Longleaf ground-cherry 	
Physalis mollis 		Longleaf ground-cherry 	
Physalis peruviana 		Cape gooseberry 	
Physalis pruinosa 		Husk tomato 	
Physalis rotundata 		Longleaf ground-cherry 	
Solanum aviculare 		Bullibulli 	
Solanum baylisii 	 	
Solanum betaceum 		Tamarillo 	
Solanum carolinense 		Ball nightshade, Bull nettle, Horse nettle, Devil’s tomato 	
Solanum chenopodioides 		Velvety nightshade, Whitetip nightshade 	
Solanum citrullifolium 	
Solanum elaeagnifolium 		White horse-nettle, Silver-leaf nightshade 	
Solanum jamesii 		Wild potato 	
Solanum melongena 		Eggplants, Aubergine 	
Solanum mexicanum 	
Solanum nigrum 		Wonderberry, Black nightshade, Blackberry nightshade, Garden huckleberry 	
Solanum pseudocapsicum 		Jerusalem cherry 	
Solanum pyracanthos 		Porcupine tomato 	
Solanum racemigerum 	
Solanum rostratum 		Buffalo-bur 	
Solanum sanitwongsei 		
Solanum sisymbriifolium 		Viscid nightshade, Sticky nightshade 	
Solanum triflorum 		Wild tomato 	
Solanum tuberosum 		Potato 	
Solanum villosum 		Hair nightshade
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Butler, C.D. and J.T. Trumble.  2012. “The potato psyllid, Bactericera cockerelli (Sulc) (Hemiptera: Triozidae): life history, relationship to plant diseases, and management strategies”.  Terrestrial Arthropod Reviews 5 (2012), pp. 87-111.
	accessed 9/9/2013-
	http://zebrachipscri.tamu.edu/files/2012/06/Potato_Psyllid_Life_History_ButlerTrumbleTAR.pdf   
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Life cycle of the potato psyllid

e Eggs
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The eggs are small pale structures laid on stalks, usually on leaf edges. The stalks absorb fluids from the plant, and the egg will die if removed from the plant. 

Look for eggs on the upper and lowers surfaces of the leaves. You probably will need at least a hand lens, if not a microscope, to see the eggs well as they are small, 1/32 inch in length (0.3mm in length and 0.1mm in width).  The stalk is 0.2mm in length.

It is not possible to determine the species of psyllid based on the eggs, however, no other psyllid besides the potato psyllid is known to colonize solanaceous crops in the United States. 
 
Eggs hatch in 3 to 15 days.


References:
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Life cycle of the potato psyllid

protectus.

COMMLUETTY Invasive specias network

Late stage nymph

Photos: Joe Munyaneza, USDA/ARS First Defectors Profecting LLS. fom Pests


Presenter
Presentation Notes
Nymphs are found normally on the underside of leaves but can also be found on shady leaf surfaces (and sometimes under the calyx of fruit as mentioned previously). 

Nymphs are yellowish, sometimes nearly colorless, when hatched and usually progress to orange or tan and finally to green when mature.

Nymphs are flat and move slowly when disturbed. Nymphs grow up to 2mm in length.  The nymph stage normally lasts between 12 and 44 days, averaging 15.4 days (completed in 5 instars).
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Butler, C.D. and J.T. Trumble.  2012. “The potato psyllid, Bactericera cockerelli (Sulc) (Hemiptera: Triozidae): life history, relationship to plant diseases, and management strategies”.  Terrestrial Arthropod Reviews 5 (2012), pp. 87-111.
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New Zealand Institute for Plant and Food Research. 2009. Controlling the tomato/potato psyllid in the home garden. 
	Accessed August 27, 2013 – 
	http://www.biosecurity.govt.nz/files/pests/potato-tomato-psyllid/psyillid-factsheet.pdf




Life cycle of the potato psyllid

Potato psyllids have a distinctive
pattern on the back of their head.
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Adults are about 1/8 inch long (1.3-1.9mm).  The adults live between 16 and 97 days depending on temperature.  The total life cycle from egg to adult can take as little as a month, again depending on temperature. The left-hand photo shows a mating pair. 

The pattern on the back of the head of the adult psyllid is distinctive. Look for a dark psyllid with light patterns, especially a light-colored raised rim around the top of the head (yellow arrow).  You will need a hand lens to see the pattern on the head of the psyllid.

The female can lay eggs for up to 25 days after a single mating (she can mate multiple times).  She can lay up to 330 eggs over her life span.  
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How to identify potato psyllids

e Slide mounted specimens required for
identification by a trained taxonomist

e Your local county extension agent can advise
you on sample submission for identification

e There are many similar species of psyllids that
may look like potato psyllid, but they are
found on other plants.
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Further confirmation of identification is based on slide-mounted specimens.  A trained taxonomist would look for specific characteristics in wing venation, the shape of head structures, and microscopic characters found on the male genetalia. 

Your local county extension agent can advise you on how to collect the insects and assist in having them identified by a professional.

While there are many species of psyllids that can look very much like the potato psyllid, you are not likely to find these other species colonizing solanaceous crops such as potatoes, tomatoes, peppers, or eggplants in the United States.  

If you find psyllids on your solanaceous crops, it is important that you inform your local Cooperative Extension Service, state NPDN lab, or your state department of  agriculture. 


References:
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Are there other psyllids found on

solanaceous crops? [ 7/

e |n Eurasia, South America, and
Australia, there are other species
of psyllids on solanaceous crops.

e |f you find psyllids on
solanaceous crops, and they do

not look like the potato psyllid,
notify your local extension agent.
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South American
potato psyllid
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In the world, there are at least four species of psyllids that colonize solanaceous crops.  

One species ranges throughout Europe, into the Middle East and Central Asia.  It looks very much like the potato psyllid and is in the same genus. 

Another species is found only in South America, and a third has been found so far only in Australia, where it colonizes eggplant, but not other solanaceous crop plants.

If you find any psyllids on solanaceous crop plants, they should be submitted right away to your local country extension agent. If one of these other psyllid species makes its way into the United States, we may be able to eradicate it if we detect it early enough.  If they become established, the results could be devastating. 

A photo of the South American potato psyllid is shown. Note the different patterns on the head and the different shape of the head and body.
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Kent, D. and G. Taylor. 2010. Two new species of Acizzia Crawford (Hemiptera: Psyllidae) from the Solanaceae with a potential new economic pest of eggplant, Solanum melongena. Australian Journal of Entomology 49: 73-81. 
	Accessed March 23, 2012-
	http://onlinelibrary.wiley.com/doi/10.1111/j.1440-6055.2009.00739.x/pdf




e Known as “psyllid
vellows.”

e Observed for
decades.

Damage to the stems of potato plants
caused by the potato psyllid

e Plants recover when
psyllids are removed.

-
Photo: Joseph Munyaneza, USDA/ARS —
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Damage to potato crops can occur from potato psyllids nymphs feeding directly in the phloem of the plant.  The resulting symptoms are called “psyllid yellows.” 

This damage has been recorded in North America since the 1930s.  In the absence of pathogens, the plants recover when psyllids are removed. 

Psyllid Yellows occur when a toxin contained in the saliva of the nymph enters the plant during feeding.  The toxin causes chlorosis and stunting of the plant.

Symptoms can appear within the first week but normally appear in week two or three.  The first symptom is normally yellowing or purpling of the top edges and midribs of the leaves.  Leaves curl upwards.

The entire top portion of the plant can change to yellow-green or purple-red and growth is stunted.  Leaves remain small and narrow can point upwards.
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Sengoda, V.G., J.E. Munyaneza, J.M. Crosslin, J.L. Buchman, and H.R. Pappu. 2010. Phenotypic and etiological differences between psyllid yellows and zebra chip diseases of potato. American Journal of Potato Research 87: 41-49.



Tuber damage from psyllid yellows

e Growth to slow or stop, tubers are
commonly misshaped and can begin
sprouting before harvest.

Tubers prematurely sprouting prior to harvest due to psyllid yellows.
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In potato tubers, psyllid yellows can cause growth to slow or stop, tubers are commonly misshapend and can begin sprouting before harvest. 


References:
Bradshaw, J., A. Pavlista, R. Harveson. 2012. The Potato/Tomato Psyllid. NebGuide. University of Nebraska-Lincoln Extension. 
	Accessed 9/4/2013 – 
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Pathogen transmission by potato
psyllids

Foliar symptoms of zebra chip disease

e Potato psyllids
transmit bacteria
that cause zebra
chip disease in
potatoes.

e Symptoms occur in
foliage and tubers.
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The most serious problem associated with potato psyllids is that they transmit bacteria that cause zebra chip disease in potatoes (Candidatus Liberibacter psyllaurous). This disease affects both the overall health of the plant and the quality of the tubers. 

Psyllids contract the pathogen by feeding on infected plants or can get it from their mother at birth.  Infected adult psyllids then transmit the pathogen to plants during feeding.

The zebra chip bacteria also affects tomato and pepper plants, resulting in greatly reduced yield. Zebra chip bacteria do not pose any health threat to humans or pets, but they are very hard on potato and tomato plants.

Foliar symptoms closely resemble those of ‘psyllid yellows’ such as curled leaves with yellow and purple discoloration. 
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Liefting, L.W., B.S. Weir, S.R. Pennycook, and G. R. C. Clover. 2009. ‘Candidatus Liberibacter solanacearum’, a liberibacter associated with plants in the family Solanaceae. International Journal of Systematic and Evolutionary Microbiology 59:2274-2276.
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Pathogen transmission by potato
psyllids

e Tubers harvested from infected plants present a striped
pattern when fried.
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Underground symptoms in potatoes include collapse of runners, browning of vascular tissue and rapid plant death.  Dark starburst patterns occur in the inner tissue of tubers which are more pronounced when fried.  Zebra chip disease gets its name from these striped patterns. 

The striping occurs because the starch and sugars do not form correctly in the potato.  The sugars burn and turn dark.  The dark parts also may taste burned.  If a farmer was growing potatoes to sell to a factory that makes potato chips or fries, he or she would not be able to sell a harvested potato crop that was affected by zebra chip disease. The disease also affects table (fresh market) potatoes.

Potato psyllids and the zebra chip bacteria were detected in New Zealand in 2008, where the disease has caused terrible damage to production of solanaceous crops. 
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Here are more photos of potato chips affected by zebra chip disease. Chips from healthy potato plants are on the plate in the lower left.  Although potatoes affected by zebra chip disease are undesirable in the commercial market and may not have the same taste, they will not make you sick if consumed. 



If my potato plant is sick, does it
have zebra chip disease?

e Solanaceous crops are subject to many
disorders and diseases.

e Zebra chip disease can only be diagnosed by a
laboratory.

e |f you suspect that you have potato psyllids
and your crop may have zebra chip disease,
contact your local extension agent.
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Solanaceous crops are subject to many diseases.  In particular, they get many kinds of viruses, carried by aphids, whiteflies, and other insects. Symptoms of several of these disease may even appear similar to zebra chip disease.

Without laboratory diagnosis, it is not possible to determine that the symptoms you are seeing are the result of zebra chip disease.

If you see potato psyllids, and your solanaceous crops are suffering, consult your local extension agent (http://www.csrees.usda.gov/Extension/).
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How do potato psyllids move?
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Potato psyllids can be transported on living plants.  An example would be seedlings of solanaceous crops that are sold for home gardeners via nurseries (top left photo). 

Potato psyllids can also be transmitted on commercial shipments of fruit and vegetables (like the eggplant shown in the top right photo).  Remember, potato psyllids can be found under the calyx of peppers and they may colonize the skin of the pepper itself (see bottom right photo).  Potato psyllids will not infest potato tubers (edible potatoes) because these grow underground (potato psyllids are found on the above-ground parts of the plants).

Potato psyllids have been intercepted in Florida on peppers and eggplants from Mexico.  One of the intercepted psyllids was tested and found positive for the zebra chip bacteria. 
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Liu, D.G., Trumble, J.T., and Stouthamer, R. 2006. Genetic differentiation between eastern populations and recent introductions of potato psyllid (Bactericera cockerelli) into western North America. Entomologia Experiemntalis et Applicata 118: 177-183.
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Management of potato psyllids

 No cure for zebra chip disease.
e Management of psyllid populations is key.

e The first step in
management is
monitoring.

— Use sweep nets and

vacuum devices or sticky &
traps for adults.

— Use visual inspection for =S —— —
eggs and nymphs. U proiectus
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Zebra chip disease does not have a cure.  Once a plant is infected, there is no recovery.  Management therefore necessarily must focus on prevention of infection in the first place.

There is little that homeowners can do to prevent disease transmission other than trying to prevent psyllids from colonizing the plants in their gardens.  A single psyllid can transmit the zebra chip bacteria in as little as 6 hours.  With an infestation of 20 psyllids, it only takes one hour.

As is the case with any pest management program, monitoring for the pest is the initial step.  Monitoring for the presence of adult potato psyllids can be done with sweep nets and vacuum devices as well as sticky traps. For nymphs and eggs, you have to scrutinize the leaves, preferably using a hand lens. The descriptions and photos in this presentation are designed to provide the information needed to visually monitor plants for eggs and nymphs in the field.
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Monitoring for potato psyllids

-
} ~— | * Sweep nets and vacuum
d devices:
— Use a very fine mesh net.
- -, >, — Do not beat the foliage — aim
IR for the tips of the leaves.

— Psyllids will be startled, and
their instinct is to jump — right
into the net!

— Use an aspirator to collect the
bugs.
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Presentation Notes
Sweep nets are funnel-shaped nets attached to a long handle and are available from various biological supply companies for less than $40.

You will need a net with a very fine mesh as psyllids are very small.

Sweep the net back and forth in a figure eight motion, touching only the tops of the plants. Do not sweep hard enough to damage the plant.

Psyllids will be startled, and their instinct is to jump – right into the net!

Use an aspirator (a vacuum device) to collect the bugs.  An aspirator is a tubular instrument that collects items via suction (also available from various biological supply companies).  It is very helpful in collecting adults they are very small.

There is a video on how to use a sweep net found here:  http://www.youtube.com/watch?v=BzVMr4ScUY8
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Monitoring for potato psyllids

e Sticky traps:

— Yellow sticky traps
can also be used
to monitor for
adults.

— A psyllid
pheromone is

being developed
at ARS-Wapato.

profectus.
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Presentation Notes
Yellow sticky traps collect only adults, and they may not be an effective monitoring technique when populations levels are low. The advantages of yellow sticky traps are that they are cheap and widely available. A psyllid pheromone is being developed at ARS-Wapato which could greatly increase the sensitivity of the traps.
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Monitoring for potato psyllids

e Visual inspection:

— Look on the leaves
and other above ?
ground parts of the|.
plant for eggs and j
nymphs. °y

e 100 leaves (10 from

10 locations along
field perimeter).

e Labor-intensive

C ") profectus,
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Presentation Notes
Visual inspection of leaves and other above ground parts of the plant is another way to monitor for the egg and nymph stage of potato psyllids.  

Depending on the number of leaves you scrutinize, this method might detect psyllids earlier than sticky traps.  It is recommended that you sample at least 100 leaves, ten from each of ten locations along the edge of the field because psyllids colonize the edges of the field first. 

This method is labor-intensive, but it is the only way to find nymphs and eggs.
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Cultural control for potato psyllids

* Planting date may affect the occurrence of zebra
chip disease

~

() protectus.
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Presentation Notes
Research by Dr. Munyaneza and others suggests that planting date can sometimes make a difference in the incidence of zebra chip disease. The details have not been worked out yet, but it is an active area of research. 

Most cultivars are susceptible to zebra chip disease.  Promising research is being conducted to find cultivars of potatoes that show resistance to zebra chip disease at a commercially acceptable level.
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Biological control for potato psyllids

 Generalist predators:
— lady beetle
— minute pirate bug
— damsel bug
— lacewing
e Parasitoid wasp

— Jamarixia triozae

e |t has yet to be determined
whether these natural
enemies are effective at
mitigating disease spread. .

Lacewing

o
Photo: minute pirate bug - Bradley Higbee, Paramount Farming, www.bugwood.org, #9005024, Damsel bug- Joseph
Berger, Bugwood.org, #5435575; Lady beetle- Russ Ottens, University of Georgia, Bugwood.org, #5367975; Green
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lacewing- Whitney Cranshaw, Colorado State University, Bugwood.org, #1475072; Parasitoid wasp- Whitney e
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Presentation Notes
There are a number of generalist predators and at least one parasitoid wasp known to attack potato psyllids.

What is not known is whether these natural enemies are useful at slowing the spread of zebra chip disease.  In general, for plant diseases spread by insects, attempts to manage the disease through biological control of its insect vector has not worked very well.

New research is showing promising results using insect-killing fungi, which results in the reduction of egg and nymph populations similar to that of an insecticide.  These fungal treatments may also reduced damage to plant and tubers. 
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Chemical control for potato psyllids

e Currently, most management to control for
zebra chip disease depend on chemical
control.

e Application timing
depends on monitoring
efforts.

s —

e Consult your local
extension agent for
specific recommendations
for your area.

o
rd
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Presentation Notes
Currently, most management programs for zebra chip disease depend on chemical control of the potato psyllids. 

There are new chemical insecticides with active ingredients of plant extracts, plant essential oils and mineral oil that are showing promising results with up to a 94% psyllid deterrence rate.  These chemicals can be less harsh on the environment, preserve beneficial insects, prevent secondary pests and decrease the risk of insecticide resistance. 

In addition, research is also being conducted on “kaolin particle film,” a nontoxic, reflective clay-based powder that is mixed with water and sprayed onto plant leaves. Upon drying, it forms a protective barrier that disrupts feeding and egg laying.

Data indicates kaolin particle film can effectively repel landing and egg laying of psyllids. This technology may prove to be an economically viable and environmentally sound method of controlling potato psyllids and related pests.

Timing and choice of material is extremely important (which is why monitoring is so important).  Consult your local extension agent for specific recommendations for your area.
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Regulatory measures

e State and federal regulations prohibit movement of

psyllids and pathogens into areas where they are not
known to occur.

e Seed testing and
certification is
required in most
potato producing
states.

_")protectus.
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Presentation Notes
There are two main regulatory topics that are relevant here. 

First, there are both Federal and State regulations that prohibit movement of potato psyllids and associated pathogens into areas where they do not already occur.  Some of the pathways, including bedding plants and certain produce for sale, have been discussed already.

Second, there are seed testing and seed certification requirements in most potato producing states. These are important to ensure that a farmer who buys certified seed is getting pathogen-free seed. Many potato diseases can be spread by planting infected seed. 

Zebra chip disease seems to be an exception to this rule. Recent research indicates that seed does not significantly contribute to zebra chip disease spread.  Infected tubers generally do not sprout and, if they do, they produce weak but disease-free plants. That said, it is still important to give the crop a clean start.

See http://www.nationalpotatocouncil.org/NPC/resources_seedagen.cfm for a list of state agencies that provide seed testing and certification services.
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Questions?

e For more information, check out

* You can also contact:

— Amanda Hodges, Ph.D., Associate Extension Scientist,
Department of Entomology and Nematology, University
of Florida, achodges@ufl.edu

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

Jprofecius.
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Presentation Notes
For further information, please see the version of this presentation prepared for a world-wide audience:
http://www.fsca-dpi.org/Homoptera_Hemiptera/Potato_psyllids_and_associated_pathogens.pdf  
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source.
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