Common and Invasive
Pests of Stonefruits:

Peaches and
Nectarines —
Fungal Diseases

protectus.
First Detectors Frofecting LLS. from Pests



Tree in bloom

Flower Nectarine fruit Peach fruit = Young fruit

Image citations: peach tree in leaf - Howard F. Schwartz, Colorado State University, www.bugwood.org, #5359260; tree in bloom - Charles Y \f',:}‘l p ro te‘ 1 U s
s iFe

Drake, Virginia Polytechnic Institute and State University, www.bugwood.org, #5335075; flower - H.J. Larsen, ww.bugwood.org, #5365442;
nectarine fruit - Howard F. Schwartz, Colorado State University, www.bugwood.org, #5359261; peach fruit - Carroll E. Younce, USDA Agricultural
Research Service, www.bugwood.org, #1304024; young fruit - University of Georgia Plant Pathology Archive, University of Georgia,
First Detectors Frofecting LLS. from Pests

www.bugwood.org, 1492186


Presenter
Presentation Notes
Peaches (Prunus persica) belong in the Rose family.  They originated in China and have been reported in history at least as far back as 3000 years ago.  It was introduced into the United States multiple times by Spanish, French, and English settlers.  

It is typically a temperate cultivar.  Though it is sensitive to really low temperatures, it won’t set fruit unless it experiences a certain number of hours of winter temperatures. Varieties of peaches have been developed over the years, however, to expand its production into tropical and subtropical regions by trying to reduce the number of hours of cold required to set fruit.

It typically grows best in fertile, deep, and naturally well-drained soils with good ventilation and a soil pH of about 6.5.  

Nectarines are a variety of peaches that are essentially hairless.  They have been reported as far back as 2000 years ago, though the first official recorded case of a nectarine on a peach tree was in 1741. 

The total commercial production of peaches in 2010 was 2.3 billion pounds worth almost $615 million.   The total production of nectarines in 2010 was 466 million pounds worth a little more than $129 million.

In 2010, California led the states in peach production followed by South Carolina then Georgia and New Jersey.  Only 15 states have no record of commercial peach production for 2010:  Arizona, Florida, Hawaii, Indiana, Iowa, Kansas, Maine, Minnesota, Mississippi, Montana, New Hampshire, New Mexico, Rhode Island, Vermont, and Wisconsin.  In 2010, nectarines were commercially produced in only 2 states: California (by far the largest) and Washington.

Of course, these numbers do not include peach and nectarine trees located in homeowners yards. 


Information sources:
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
USDA-ERS. Spreadsheet A-5, A-8, and A-18.   
	accessed 12/30/2011 – 
	http://usda.mannlib.cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1377 
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Fungal Diseases

* Brown rot

e Scab

e Powdery mildew
e Green fruit rot

* Rust

e Shot hole
e Leaf curl
e Silver leaf

e [eucostoma
canker

e Armiflaria root rot
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Presenter
Presentation Notes
Brown rot is widespread in the United States and a common disease of concern.

Scab is an important disease in areas that are warm and experience high rainfall (particularly the southeast and mid-Atlantic region).

Powdery mildew is found worldwide, but causes the most damage in semi-arid areas (such as the southwestern United States).

Green fruit rot can be a big problem in areas that are foggy and prone to prolonged wet periods during bloom time (such as the northwestern United States) and in years that are particularly wet.

Rust is highly variable in occurrence with epidemics usually correlating with years when there is excessive wetness during the growing season.

Shot hole is of particular concern to peach and nectarine producers in the western United States.

Leaf curl occurs regularly in the Pacific Northwest in in the milder climate areas of California (in the rest of the U.S., occurrence is erratic).

Silver leaf occurs in temperate zones and can also be a problem in nurseries.

Leucostoma canker occurs in the southeast, mid-Atlantic region, and the Pacific Northwest.

Armillaria root rot can occur across the U.S.



Fungal Diseases

 Brown Rot is caused by:

— Monilinia fructicola

* Widespread in US, not detected in Europe

* Mostly found on peaches and nectarines,
but can be found on all Prunus spp.

— Monilinia laxa

* Widespread in most countries, including
the US, but not found in the southeastern
part of the US

* Mostly found on apricots and almonds, but can also be found on all Prunus spp.,
including peaches and nectarines

— Monilinia fructigena

* Eliminated from North America, found in Europe
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Presenter
Presentation Notes
Brown rot is a major fungal disease that occurs on all commercially grown Prunus spp. and is found in most regions of the world.  It can cause extensive crop losses.  

Brown rot is caused by three different species of fungus:  Monilinia fructicola M. laxa, and M. fructigena.

M. fructicola is widespread in the United States, where it is mostly found on peaches and nectarines (but can be found on all Prunus spp.).  It has not been detected in Europe.

M. laxa is widespread (it is found in all major fruit producing countries including the United States).  It is more widespread in California than in the midwest or northeastern states and is not found in the southeastern part of the United States.  It is mostly found on apricots and almonds, but can also be found on all Prunus spp., including peaches and nectarines.  

M. fructigena has been eliminated in North America (so the symptoms are not addressed here), but is found in Europe.

This fungus must be cultured in order to identify the species as they cannot be identified solely by symptoms and appearance of infected tissue.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., 1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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Fungal Diseases

* Brown rot symptoms on flowers
and stems

o
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Presenter
Presentation Notes
Flowers – 
Blossom blight on peach is common in the southeastern United States where it is caused by M. fructicola.  Elsewhere in the United States, blossom blight is not that common; but when it does occur both species can cause it (M. fructicola and M. laxa).  The infection begins with necrosis of the anthers that then spreads to the floral tube, ovary and peduncle (infection may extend into the twig and girdle it).  As the flower wilts and turns brown, it turns into a gummy mass.  In wet weather, they can become covered in grayish to tan sporodochia (which is a mass of hyphae that produce spores asexually). This sporodochia stays on the twig rather than falling off.  

Stems – 
In the eastern United States, cankers caused by M. fructicola are more common in peaches, while in the western United States, cankers are much less common even with severe blossom and twig blight.   Frequently though, if M. laxa colonizes the blossom, it will spread to the twig or branch.  When the fungus enters the twig or branch (mostly twigs as it usually does not infect the previous year’s wood), an elliptical-fusoid canker is formed with massive gum formation seen along the advancing edge.  Sometimes, the canker can girdle the area causing blights in the area beyond the canker.  Leaves will turn brown as a result, but not fall off.  The cankers will not grow in size from one season to the next and if the branch is not girdled, callus forms around the cankers.  Sporulation can continue, however, on large cankers for four years or more. Cankers can also become secondarily infected with other fungi.  Copious amounts of gumming can sometimes occur on the twigs at the margin of healthy and unhealthy tissues. 


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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Presenter
Presentation Notes
Leaf – 
Occasionally, infection of M. laxa in young leaves can cause blighting of terminal shoots.
 
Fruit – 
The fungus gains entrance into the fruit by suture cracks or other injuries, as well as through stomata.  Fruit is more susceptible in the early stages, decreasing in the green stage, and increasing again when the fruit becomes mature.  On ripening or mature fruit, it develops as a rapidly spreading, firm, brown decay (visible within 48 hours of infection in optimal conditions, 72 hours in drier conditions). The sporulating area is gray to tan and will have concentric zones of sporulation produced due to diurnal cycles. Decaying fruit in cold storage appears black with little or no sporulation.  These black areas consist of both fungal and host tissues.  Quiescent or latent infections of fruitlets have not been reported in peaches in the eastern United States, but if it does occur (usually in arid to semi-arid environments), it can become active when the fruit matures or after it has been harvested.  This infection may remain invisible or appear as small, circular, necrotic lesions which grow as the fruit ripens.  


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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Fungal Diseases

* Managing brown rot:
Cultural control

— Removal of infected plant
parts and mummies
(especially)

— Removal of ornamental and
wild species of Prunus

— Plant resistant cultivars

Fruiting bodies of fungus

/ \
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Presenter
Presentation Notes
Sporulation is triggered by moderate temperatures (55 to 77˚F)  and wet weather (relative humidity 94% or above) and spread of the spores can occur with wind and rain splash.

Because the fungi prevent abscission of the infected ripening or mature fruit, they stay on the tree.  As a result, infection can spread to adjacent healthy fruit (especially if the healthy fruit has been injured by frost or insects).  Green fruit that falls to the ground during thinning may also become infected and become a source of further infection.  Both of these should be removed.  In addition, it is important to remove any mummies (a previous season’s infected fruit that has dried up, yet still remains on the tree). Trimming infected peduncles, blighted blossoms and twigs, and cankers is also recommended.  

Brown rot can overwinter on infected fruit, stems, leaves, and blossoms both on the tree or on the ground so removal of the infected parts is essential. The presence of fruiting bodies of this fungus (usually found on fruit “mummies”) that are either left or on the ground below the tree is a prime source of inoculum for the next season.    

In addition, removal of ornamental and wild species of Prunus which may harbor inoculum may also be effective. The inoculus can also overwinter on these plants (which can be a recurring problem if these representatives are also near your peach or nectarine tree).  

Molecular techniques have been developed to detect latent or quiescent infections of fruit.

Insect vectors of this disease include nitidulid beetles, vinegar flies, and honeybees (especially during fruit ripening) as these feed on injuries to the fruit produced by oriental fruit moths, peach twig borers, Mediterranean fruit flies, plum weevils, cucumber beetles, bees, and ants.  These injuries offer an opening to infection as these insects can carry the fungal conidia (spores) on their bodies and transfer it to the fruit as they feed.      

Babygold No. 5, Elberta, Sungold, Harrow Diamond, and Glohaven are varieties that have reported some resistance to brown rot, whereas Belle of Georgia, Coronet, Early East, Hale Harrison Brilliant, Halehaven, Maybelle, Mayflower, Raritan Rose, Redbird, Southhaven, and Summercrest seem to be highly susceptible. There are also some low-chill peach cultivars that seem to be resistant to brown rot such as Bolinha and Pepita. 


Information sources:
Bush, E.A., K.S. Yoder, and A.H. Smith, Jr.  Brown rot on peach and other stone fruits.  2009.  Virginia Cooperative Extension.
	accessed 12/15/2011 – 
	http://pubs.ext.vt.edu/450/450-721/450-721.html
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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Fungal Diseases

 Managing brown rot: some chemical control
recommendations *

— Tebuconazole — Triforine
— Fenbuconazole — Cyprodinil
— Propiconazole — Pyrimethanil
— Metconazole — Fenhexamid
— Iprodione — Boscalid/pyraclostrobin
— Vinclozolin — Myclobutanil
— Benomyl — Thiophanate-methyl
— Ziram — Captan
*Be sure to check with your local county agent to find out which chemicals are certified . prOte CII. 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 Defectors Profecting LLS. from Pests


Presenter
Presentation Notes
Fungicides are recommended as a preventative measure for a host of fungal diseases (many of which are discussed here).  

Fungicides for the treatment of brown rot that have been listed in the literature include tebuconazole, fenbuconazole, propiconazole, and metconazole.  Iprodione , vinclozolin, benomyl, triforine, cyprodinil, pyrimethanil, fenhexamid, boscalid/pyraclostrobin, and myclobutanil are also listed along with thiophanate-methyl, captan, ziram, azoxystrobin, chlorothalonil, copper soap, and copper sulfate.  In addition, wettable sulfur can be used if applied frequently and if the disease is not rampant.   

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 to reduce the potential for the development of fungicide resistant organisms.  Additional information regarding resistance management can be found at the Fungicide Resistance Action Committee website (http://www.frac.info/).  


Information sources:
Adaskaveg, J.E., H. Forster, W. D. Gubler, B.L. Teviotdale, D.F. Thompson.  2005.  Reduced-risk fungicides help manage brown rot and other fungal diseases of stonefruit.  California Agriculture, volume 59, number 2.  
	accessed 12/14/2011 – 
	http://ucce.ucdavis.edu/files/datastore/391-427.pdf
Adaskaveg, J.E., R. A. Duncan, J. K. Hasey, and K. R. Day.  2010. Brown Rot Blossom and Twig Blight.  	
	accessed 12/30/2011 – 
	http://www.ipm.ucdavis.edu/PMG/r602100111.html#MANAGEMENT 
Anonymous.  2010.  2011 North Carolina Agricultural Chemicals Manual.  North Carolina Cooperative Extension Service.  
	accessed 12/15/2011 – 
	http://ipm.ncsu.edu/agchem/agchem.html
Hartman, J.R.  2007.  Peach Fruit Diseases.  UK Cooperative Extension Service.
	accessed 12/14/2011-	
	http://www.ca.uky.edu/agcollege/plantpathology/ext_files/PPFShtml/PPFS-FR-T-9.pdf
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
Turechek, B., C. Heidenreich, and T. Burr.  2001.  Brown Rot.  NYS IPM Tree Fruit Crops Fact Sheet Series.  
	accessed 12/14/2011 –
	http://ccesuffolk.org/assets/Horticulture-Leaflets/Brown-Rot.pdf  


Fungal Diseases

e Scab is caused by Venturia carbophilum

e Occurs in warm areas with high rainfall and in
orchards with overhead sprinklers
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Presenter
Presentation Notes
Scab is caused by Venturia carpophilum (formally Cladosporium carpophilum) and affects peaches and nectarines.

Scab is an important fungal disease in warm areas of high rainfall (particularly the southeast and mid-Atlantic region) and in orchards irrigated with overhead sprinklers.

This fungus must be cultured in order to identify the species as it cannot be identified solely by symptoms and appearance of infected tissue.


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

e Scab
symptoms
on stems
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Presenter
Presentation Notes
Stems – 
Infection occurs on tender, green twigs of new growth which is initially hard to see.  This initial infection forms round to oval, slightly raised areas that are the same in color as the surrounding uninfected tissue.  These look like water-soaked spots.  

Overtime, these areas become brown with a slightly raised border that is purple to dark brown in color.  These legions can grow to 3-5mm X 5-8mm in area.  The infection is usually not noted until the next growing season.  In humid weather the following spring (70-100% humidity), the lesions produce conidia (from olive colored mycelium) which are dispersed by wind and rain to other areas and other plants.  The infection rarely survives the second winter (due to bark formation).  Dieback of new shoots can occur if the disease is not controlled.


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.


http://www.bugwood.org/

Fungal Diseases

e Scab symptoms on leaves and fruit
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Presenter
Presentation Notes
Leaves – 
Infection occurs on the underside of young or mature leaves.  The shapes of the lesions are irregular and blotchy with color similar to the surrounding healthy tissue.  Over time, these lesions turn olive green (when the fungus begins to produce spores) and can reach 1-2mm in diameter.  Several of these lesions together on the leaf can cause necrosis, but the infection is rarely severe enough to cause defoliation on a scale large enough to reduce the overall health of the tree.
 
Fruit – 
The fungus produces small (less than 0.5mm) greenish to olive colored, circular spots on exposed fruit surfaces (usually near the stem end).  These spots will grow to 5-10mm in diameter becoming darker olive to black in color and sometimes having a green to yellow halo.  Severe infection allows these lesions to come together where cracking occurs (especially as the fruit grows bigger).  This then leaves the fruit susceptible to brown rot infection.  The infection of the fruit with scab may look similar in appearance to bacterial spot (discussed later on), however, early infection of bacterial spot appear as small, irregularly shaped water-soaked spots that can occur anywhere on the fruit surface and later develop into lesions that are very deep (well into the mesocarp).


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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Fungal Diseases

 Managing scab:
Cultural control
— Pruning

— Reducing
overhead
sprinkler use

() profectus
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Image citations:
University of Georgia Plant Pathology Archive, University of Georgia, www.bugwood.org, #1492165


Presenter
Presentation Notes
Pruning trees so that there is better light penetration (also making for easier fungicide application) helps control these particular fungi.  In addition, reducing leaf wetness from overhead sprinklers helps reduce the impact of this disease.  

Otherwise, there are no good cultural controls for this disease nor are there resistant varieties that are available.  Removing infected twigs is impractical because large numbers of overwintering lesions persist on fruiting wood.      


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.

http://www.bugwood.org/

Fungal Diseases

e Managing scab: Chemical control*
— Sulfur (wettable )
— Captan
— Benzimidazoles
— Chlorothalonil
— Thiophanate methyl (mixed with captan)
— Azoxystroblin
— Trifloxystrobin

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 Defectors Profecting LLS. from Pests

*Be sure to check with your local county agent to find out which chemicals are certified prote Ct U*S'


Presenter
Presentation Notes
Wettable sulfur, captan, benzimidazoles, and chlorothalonil are recommended for the treatment of scab.  Thiophanate methyl (mixed with captan), azoxystroblin, dodine (plus captan), metconazole, and trifloxystrobin are also recommended.    

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 to reduce the potential for the development of fungicide resistant organisms.  Additional information regarding resistance management can be found at the Fungicide Resistance Action Committee website (http://www.frac.info/).  


Information sources:
Anonymous.  2010.  2011 North Carolina Agricultural Chemicals Manual.  North Carolina Cooperative Extension Service.  
	accessed 12/15/2011 – 
	http://ipm.ncsu.edu/agchem/agchem.html
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
Ritchie, D.F., M. Parker, K.A. Sorensen, J.R. Meyer, W. E. Mitchem, S. J. Toth, Jr.  2005.   Crop Profile for Peaches in North Carolina. 
	accessed 12/14/2011 –
	http://www.ipmcenters.org/cropprofiles/docs/ncpeaches.pdf 
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Presenter
Presentation Notes
Powdery mildew in peaches and nectarines is caused by Podosphaera tridactyla, P. clandestina and P. pannosa (formally Sphaerotheca pannosa).

P. tridactyla and P. clandestina normally affects the older leaves, while P. pannosa normally affects the younger leaves and fruit.

Powdery mildew occurs worldwide, but causes the most damage in areas that are semi-arid (such as the southwestern United States).

This fungus should be cultured in order to identify the species as it is not prudent to identify the species solely by symptoms and appearance of infected tissue.


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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e Powdery mildew symptoms on fruit
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Presenter
Presentation Notes
Stems – 
The twig has a white, felt-like mildew even during the winter months (in mild climates).

Leaves – 
The infection on leaves begin as white, circular, small web-like colonies that eventually cover the leaf in a white, powdery mycelium (due to conidia being produced).  These leaves can then curl or become stunted.   On older leaves, infection can appear white and patchy leading to chlorosis and necrosis with severe infections causing defoliation.  Leaves seem to be an important source of inoculum.
 
Fruit –
Fruit can be infested when young, but develop resistance to the fungus as it matures (i.e. until pit hardening).  The young infected fruits have white, circular spots which may enlarge and come together to cover the entire surface of the fruit.  The infected areas may also become deformed with slightly depressed or elevated sections.  In mature fruits, these areas can become scabby and necrotic (especially in peaches); however, in nectarines and some peaches the tissue will remain green.  You usually cannot see the mycelium at this stage.   


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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e Managing powdery mildew:
Cultural control

— Remove roses from area

— Remove infected shoots in
winter and fruitlets when

thinning .
— Promote air movement and
low humidity A
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Presenter
Presentation Notes
The fungus can overwinter as mycelium in shoots and in inner bud scales (which means that leaves become diseased when they emerge from infected buds).  

Roses are an important host for this pathogen, though the disease may not be managed in these hosts.  Because of this, removing roses from the vicinity is essential to prevent reinfection.  In addition, since the conidum is wind-dispersed, it can be a problem throughout the growing season if infected roses are near your trees.  

Promoting air movement and low humidity is also a good way of controlling this disease.  Other management practices include removing infected shoots in winter, removing infected fruitlets when thinning, and only irrigating when necessary.  

Otherwise, using disease resistant cultivars is recommended.  Among the cultivars, those without glands at the base of the leaf are more susceptible to infection than those with glands.  In peaches, the cultivars North America, Flame Crest, Flavor Crest, Red Lady, Elegant Lady, O’Henry, Davidson, Yakima Hale, Peak, and Paloro are susceptible whereas Angelis, Walton, Johnson, Halford, and Stuart are more resistant.  Flordagold, Flordagrande, Flordahome, Flordaking, and Okinawa also show some level of resistance to powdery mildew. These are low-chill peach cultivars.


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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Fungal Diseases

e Managing powdery mildew: Chemical
control*
— Sulfur (wettable, flowable, or liquid lime)
— Myclobutanil
— Horticultural oils

e such as neem oil or jojoba oil
— Potassium bicarbonate fungicides
— Biological fungicides

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 Defectors Profecting LLS. from Pests

*Be sure to check with your local county agent to find out which chemicals are certified prote Ct U*S'


Presenter
Presentation Notes
Sulfur (wettable, flowable, or liquid lime) and myclobutanil have been listed in the literature as being effective in peaches and nectarines.  In addition, horticultural oils such as neem oil or jojoba oil are recommended for mild to moderate infections. Only apply horticultural oils when temperature is below 24°C to reduce the potential for phytotoxicity.  Potassium bicarbonate fungicides and biological fungicides are also mentioned in the literature.    

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 to reduce the potential for the development of fungicide resistant organisms.  Additional information regarding resistance management can be found at the Fungicide Resistance Action Committee website (http://www.frac.info/).  
  



Information sources:
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
Teviotdale, B.L., W.D. Gubler, and S.T. Koike.  2001.  Powdery mildew on fruits and berries.  University of California Cooperative Extension publication.
	accessed 12/14/2011 – 
	http://www.ardentermite.com/2003/pestnotes/plants/pnpowderymildewfruits.pdf


Fungal Diseases

 Green fruit rot is caused by
Botrytis cinerea and
Sclerotinia sclerotiorum

— B. cinereais associated with
peaches and nectarines

e Can be a big problem in
areas that are foggy with
prolonged wet periods
during bloom time, and in
years that are particularly
wet
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Presenter
Presentation Notes
Green fruit rot is caused by Botrytis cinerea and Sclerotinia sclerotiorum.  B. cinerea  and S. sclerotiorum are both associated with apricots in the United States, while B. cinerea is associated with cherries, peaches and nectarines, and plums in California.  This disease is also known as blossom rot or jacket rot or gray mold.

Green fruit rot can be a big problem in areas that are foggy with prolonged wet periods during bloom time (northwestern United States) and in years that are particularly wet.

These fungi should be cultured in order to identify the species as it is not prudent to diagnose the species solely by symptoms and appearance of infected tissue.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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Fungal Diseases

e Green fruit rot symptoms on fruit

Image citations:

3 protectus
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left - University of Georgia Plant Pathology Archive, University of Georgia, www.bugwood.org , #1492022;

right - University of Georgia Plant Pathology Archive, University of Georgia, www.bugwood.org, #1492024 First Detectors Protecting LS, fom Pests



Presenter
Presentation Notes
Fruit – 
Infection of the fruit begins when the diseased blossom comes into contact with the green fruit. Botrytis cinerea may also infect the fruit at the point of attachment with the style.  In young fruit, the infection causes a brown lesion to develop which spreads quickly.  Infection can also be transferred from doubled fruit where one twin dies early on.  Quiescent infection of green fruit is possible, manifesting in mature fruit or after harvest. 

Flowers –
Infection begins with the calyx (the jacket or shuck around the developing fruit) then spreads to other floral parts causing entire clusters of blossoms to be blighted.  From there, infection can spread into the peduncle and (in rare instances) infect the twig causing cankers.  Gray masses can be seen on the blossoms as well as occasional small sclerotia in those infected with B. cinerea.  Infection usually follows 48-72 hours of wetness. 


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

e Managing green fruit rot: Cultural control

— Removal of mummified fruit, fallen blossoms, and
plant refuse on the ground

— Remove infected fruit from tree
— Limit watering from overhead sprinklers

— Spacing the plants to aid in air circulation

) protectus.
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Presenter
Presentation Notes
Keeping the orchard floor clear of mummified fruit, fallen blossoms, and other plant refuse will help control inoculum levels.  As this infection spreads easily from fruit to fruit in dense clusters (by way of splashing water and wind), removal of infected fruit from the tree will also help control the disease. 

In addition, limiting watering from overhead sprinklers may help.  Spacing the plants to promote drying is also recommended.


Information sources:
Doubrava, N. and J.H. Blake.  1999.  Gray Mold (Botrytis Blight).  Clemson Cooperative Extension.
	accessed 12/15/2011 – 
	http://www.clemson.edu/extension/hgic/pests/plant_pests/flowers/hgic2100.html  
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

e Managing green fruit rot: Chemical control*
— Benzimidazole fungicides
— Captan
— Iprodione
— Chlorothalinil

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 Defectors Profecting LLS. from Pests

*Be sure to check with your local county agent to find out which chemicals are certified prote CII. U-S'


Presenter
Presentation Notes
Benzimidazole fungicides, captan, iprodione, chlorothalinil are all recommended for treatment of green fruit rot.  

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 to reduce the potential for the development of fungicide resistant organisms.  Additional information regarding resistance management can be found at the Fungicide Resistance Action Committee website (http://www.frac.info/).  

Information sources:
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

e Rust is caused by 7ranzschelia pruni-spinosae and T.
discolor

— T. discolor separated into special forms, 7. discolorf. sp.
percicaeis found on peach

 Can be highly variable in occurrence

e Usually occurs in very wet years
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Presenter
Presentation Notes
Rust is caused by Tranzschelia discolor and T. pruni-spinosae.

Tranzschelia discolor  is found world wide and can be separated into special forms (formae speciales – f. sp.) based on the host where it is found with T. discolor f. sp. percicae being found on peach and nectarines. Cross infection of the pathogen and a different host can occur, but results in reduced lesions and virulence.  Tranzschelia pruni-spinosae is found in Europe and the central and eastern U.S.

This disease is highly variable in occurrence.  Epidemics occur in years with excessive wetness during the growing season.

These fungi should be cultured in order to properly identify the species as it is not prudent to diagnose the species solely by symptoms and appearance of infected tissue.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

e Rust symptoms on leaves

profectus.
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Presentation Notes
Stem – 
Infection is usually inconspicuous.  It begins with a lesion on the twig looking water soaked and swollen with spores eventually erupting from the bark.  Continuous growth of the twig splits the infected areas lengthwise exposing more spores.  Superficial lesions on the twig can occur and are a source of overwintering inoculum.  These superficial lesions can reach 5-10mm X 10-15mm in area by the end of the growing season and may persist until bark formation occurs.  These lesions (cankers) are a source of inoculum in the following spring.

Leaf  – 
Symptoms begin with yellowish green spots on both leaf surfaces progressing to bright yellow, angular shapes.   Eventually these areas can become necrotic resulting in the leaf falling from the tree.  The lower leaf surface develops orange-brown spots which are actually the fruiting structures of rusts with black spores perhaps developing later in the season.  Leaf rust usually does not affect fruit set, but severe defoliation before harvest can affect yield.
 
Fruit – 
Fruit infections occur on peaches and nectarines, but are rare.  If it happens on young fruit (i.e. when green), the fruit develops circular lesions 2-3mm in diameter.  On mature fruit, lesions are sunken with yellow halos and the mesocarp below the lesion is discolored.  The texture of these lesions eventually becomes leathery.  The spores may or may not be present in fruit lesions.  These lesions can provide an opportunity for secondary infection of other fungi.


Information sources:
Adaskaveg, J.E., A. Soto-Estrada, H. Forster, D. Thompson, J. Hasey, B.T. Manji, and B. Teviotdale.  2000.  Peach rust caused by Tranzschelia discolor in California.  University of California Agriculture and Natural Resources, Publication 8011.
	accessed 12/15/2011 – 
	http://ucanr.org/freepubs/docs/8011.pdf
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

e Managing rust: Cultural control

— Removal of infected twigs and non-abscissed
leaves

— Overhead sprinklers can transfer the spore
— Wind can also transfer the spore
— Use cultivars that are resistant to rust

) protectus.
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Presenter
Presentation Notes
The fungus can overwinter in twigs or nonabscissed leaves for up to 2 years so the removal of diseased twigs and leaves is highly recommended.    

Because the spores can be dispersed by wind, this could be a problem for disease spread.  In addition, overhead sprinklers can increase the possibility of spread of infection.

There are some low-chill peach cultivars that seem to be resistant to rust.  Recommended cultivars include: UF2000, UFQueen, and SunBest.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.


Fungal Diseases

e Managing rust: Chemical control*
— Myclobutanil
— Tebuconazole
— Propiconazole
— Azoxystrobin
— Sulfur (wettable)
— Benomyl
— Thiophanate-methyl
— Strobilurin

*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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Presenter
Presentation Notes
Myclobutanil, tebuconazole, propiconazole, azoxystrobin, sulfur (wettable), benomyl, thiophanate-methyl, and strobilurin have been shown to be effective in the treatment of 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 to reduce the potential for the development of fungicide resistant organisms.  Additional information regarding resistance management can be found at the Fungicide Resistance Action Committee website (http://www.frac.info/).  


Information sources:
Soto-Estrada, A., H. Forester, J. Hasey, and J.E. Adaskaveg.  2003.  “New fungicides and application strategies based on inoculum and precipitation for managing stone fruit rust on peach in California”.  Plant Disease, vol. 87, no. 9, pp. 1094-1101.
	accessed 12/15/2011 – 
	http://apsjournals.apsnet.org/doi/pdf/10.1094/PDIS.2003.87.9.1094



Fungal Diseases

* Shot hole is caused by Wilsonomyces
carpophilus
— Also known as coryneum blight

e Occurs worldwide

— Particularly problematic in the western U.S.

) protectus.
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Presenter
Presentation Notes
Shot hole is caused by Wilsonomyces carpophilus which can be severe on peaches.  This disease is also known as coryneum blight.

This disease occurs worldwide, but is especially important to peach and nectarine producers in the western U.S.

This fungus should be cultured in order to properly identify the species as it is not prudent to diagnose the species solely by symptoms and appearance of infected tissue.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.




Fungal Diseases

e Shot hole symptoms on leaves and fruit
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left - Whitney Cranshaw, Colorado State University, www.bugwood.org , #5366443;

right - William M. Brown Jr., www.bugwood.org, #5356776 First Detectors Frolecting LLS. from Pesis


Presenter
Presentation Notes
Stem – 
In particularly wet winter months (especially if it is wet continuously for 24 hours or more and if no protective fungicide treatments were applied in the dormant season), the fungus kills dormant buds which can become dark and covered in a gummy, oozing substance that gives the buds a varnished appearance. Lesions also occur on the trees.  In the beginning, they are 2-3mm in diameter and purplish in color, but they can reach 3-10mm in diameter, turning brown and becoming sunken. The light tan center of the lesions are where conidia are produced in the spring and are the primary inoculum for new infections dispersed usually through rain splash. The fungus can also overwinter in the infected buds.   

Leaf  – 
Lesions occur here as well.  They begin as small, purplish areas and expand to brown spots 3 to 10mm in diameter.  The lesion part of the infected leaf falls off in warm, dry environments producing a shot hole appearance (this action prevents spores from developing though).  In cool, wet environments however, the lesions remain attached and spores can develop there.  Infected leaves may also drop, but defoliation is not common.    
 
Fruit – 
Fruit lesions begin and look as leaf lesions do, but they develop mostly on the upper side of the fruit and can become corky and rough over time.  They are superficial though and do not extend into the mesocarp.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

e Managing shot hole: Cultural control
— Pruning infected wood is probably impractical

— The use of overhead sprinklers also increases the
risk of shot hole disease development

— No resistant cultivars are available at this time

) protectus.
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Presenter
Presentation Notes
Pruning of infected wood will reduce the fungal inoculum, but oftentimes, this is impractical.  The use of overhead sprinklers (wetting the canopy) increases the risk of shot hole disease development. 

There are no resistant cultivars available at this time.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

* Managing shot hole: Chemical control*

— Bordeaux mixture or a fixed copper formulation

e To provide protection during winter
— Captan
— Ziram
— Iprodione
— Chlorothalonil

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 Defectors Profecting LLS. from Pests

*Be sure to check with your local county agent to find out which chemicals are certified prote CII. U-S'


Presenter
Presentation Notes
The protection of dormant buds, shoots, and fruit is necessary to control shot hole disease.  Bordeaux mixture or a fixed copper formulation should provide protection through the winter.  If needed, captan, ziram, iprodione, and chlorothalonil are also recommended.

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 to reduce the potential for the development of fungicide resistant organisms.  Additional information regarding resistance management can be found at the Fungicide Resistance Action Committee website (http://www.frac.info/).  

Information sources:
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

o Leaf curl is caused by 7aphrina deformans
e Distributed worldwide

* In U.S., mainly affects Pacific Northwest and the
milder climates of California

) protectus.
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Presenter
Presentation Notes
Leaf curl is caused by Taphrina deformans, which has a worldwide distribution.

This disease affects peaches and nectarines and occurs regularly in the Pacific northwest and California (milder climates), but occurrence is otherwise erratic in the rest of the United States.  

This fungus should be cultured in order to properly identify the species as it is not prudent to diagnose the species solely by symptoms and appearance of infected tissue.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

e Leaf curl symptoms on leaves and fruit

Image citations:
top and bottom left - Paul Bachi, University of Kentucky Research and Education Center, www.bugwood.org, #5405338 and #5430057;
right - Mary Ann Hansen, Virginia Polytechnic Institute and State University, www.bugwood.org, #5335080 First Defectors Protecting LIS, from Pests


Presenter
Presentation Notes
Stem – 
Green shoots can be affected becoming thickened and distorted.  This disease can also affect the branching pattern of the tree resulting in witches’ broom syndrome (where you get multiple branching off of a single node resulting in what looks like a broomstick).

Leaf  – 
In the spring, you will see light green to yellow, red or purple areas on young developing leaves with this infection.  As the disease progresses, these areas continuously thicken and pucker causing the leaf to curl.  These puckered areas are crisp and may develop a coating of white spores.  The infected leaves then turn brown and may fall off the tree or not.  Defoliation will affect fruit set this year and the next, greatly reducing it. 
 
Fruit – 
Fruit infections are rare, but if they do happen, they will have irregular, raised, wrinkled, green (initially) to reddish lesions.


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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Fungal Diseases

 Managing leaf curl: Cultural control

— Alleviate stress on the tree
e Provide good irrigation during the dry season
e Add appropriate levels of N at appropriate times
e Thin the cropload

— Use cultivars resistant to leaf curl

) protectus.
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Presenter
Presentation Notes
You will see more of this disease if the environment is cool and wet during early bud development, much less if the environment is warm and dry during that time.  Sanitation and cultural practices do not provide control of this disease.  Treatment after symptoms show up is also ineffective.  If you have infected trees, you need to alleviate the stress the tree is under so that it can recover.  The trees should be treated with good irrigation during the dry season and N fertilization management (but not late in the summer as this will affect the trees winter hardiness).  Thinning the crop load will also help reduce the stress to the tree.  

Those varieties of peaches derived from Redhaven peach are somewhat tolerant of peach leaf curl, and include Muir, Krummel, Indian Free and Q 1-8.   Those varieties derived from Redskin peaches range from susceptible to highly susceptible to this disease.

There are fewer resistant nectarine varieties, however, Kreibich is recommended in the literature.
 

Information sources:
Broome, J.C., and C.A. Ingels.  2011.  Peach Leaf Curl.  University of California Agriculture and Natural Resources.
	accessed 12/16/2011 – 
	http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7426.html	
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

* Managing leaf curl: Chemical control*

— Copper ammonium complex products

 mixed with 1% horticultural spray oil

— Bordeaux mixture

e copper sulfate and hydrated lime

— Chlorothalonil

*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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Presenter
Presentation Notes
Copper products have historically been used to combat peach leaf curl.  The copper is only active when it is wet, however.  

Currently, only copper ammonium complex products are available for use.  These are really effective when mixed with 1% horticultural spray oil.  Copper soaps are not very effective because there is not enough copper in the solution to be effective.  Use of copper should be very conservative as it builds up in the soil causing the soil to become toxic.  In addition, runoff from excess copper can get into waterways and harm aquatic species. Be careful when applying copper and/or oil on peach leaves as phytotoxicity may occur at temperatures above 24°C.  Be sure to read the local spray guide before spraying. 


A bordeaux mixture of copper sulfate and hydrated lime is also recommended in the literature; however this has to be mixed by hand (it does not come ready made) and the individual products may be difficult to come by.  

Chlorothalonil and ziram are also recommended.    

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 to reduce the potential for the development of fungicide resistant organisms.  Additional information regarding resistance management can be found at the Fungicide Resistance Action Committee website (http://www.frac.info/).  


Information sources:  
Anonymous.  2010.  2011 North Carolina Agricultural Chemicals Manual.  North Carolina Cooperative Extension Service.  
	accessed 12/15/2011 – 
	http://ipm.ncsu.edu/agchem/agchem.html
Broome, J.C., and C.A. Ingels.  2011.  Peach Leaf Curl.  University of California Agriculture and Natural Resources.
	accessed 12/16/2011 – 
	http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7426.html


Fungal Diseases

Silver leaf disease is caused by Chondrostereum
purpureum

Occurs in temperate zones
— Has also been found in nurseries

Affects many other species including cultivated and
non-cultivated hardwood trees
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Presenter
Presentation Notes
Sliver leaf disease (also know as silver blight)  is caused by Chondrostereum purpureum and affects peaches and nectarines (as well as other Prunus spp.).  

This disease occurs in temperate zones and can also be a problem in nurseries.  It affects a wide range of cultivated and non-cultivated hardwood trees including willow and poplar.  

This fungus should be cultured in order to properly identify the species as it is not prudent to diagnose the species solely by symptoms and appearance of infected tissue.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.




Fungal Diseases

e Silver Leaf Disease symptoms on stems

Image citations:

“Jprotectus
- -
left - Joseph O'Brien, USDA Forest Service, www.bugwood.org, #5049074;

right — WikiMedia Commons. First Detectors Frotecting LLS, from Pests


Presenter
Presentation Notes
Stem – 
This disease causes discoloration of the wood (within the tree) and white rot.  The discoloration of the wood can be seen in branches if you cut them in cross-section.  The infection varies in shape from angular to circular.  In the trunk, also in cross section, the discoloration can be seen in older secondary xylem.  In white rot, the wood becomes mottled or bleached white and spongy.  

The fruiting bodies of this fungus can emerge on the trunk and branches on the infected tree.  This appears as 2.5cm wide bracket fungi.  

Leaf – 
The leaves become silvery in appearance which is more noticeable on new growth (in the spring) when damage caused by other diseases or insects do not obscure the symptoms.  The fungus produces a toxin that causes the upper epidermal layer of the leaf to separate from the mesophyll layer.  These separated layers reflect light differently causing the leaves to appear silver in color.  These infected leaves curl upward slightly at the edges, and may become necrotic and fall off.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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Fungal Diseases

 Managing silver leaf disease: Cultural control
— Dispersal can be from wind and rain

— Multiple hosts can serve as reservoirs for this
disease

e Removal of dead wood, stumps, trimmings, logs, etc.
from these hosts can help control the disease

— Proper pruning practices and treatment of tree
wounds minimizes the risk of infection from this
wood decay fungi

) protectus.
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Presentation Notes
Dispersal of the spores from the bracket fruiting bodies occurs by wind and rain and is the source of new inoculum.  Infection enters the tree usually through a wound on the branch or trunk during the pruning process.  The infection is then spread through the xylem tissue.  

Because this disease has so many other hosts, control can be difficult.  Removal of dead infected wood, stumps, trimmings, and logs should be done to prevent potential disease spread and disease reservoirs.

Management practices should include proper pruning practices (i.e. not in late winter and early spring, not pruning when wet weather is expected, proper care of large wounds caused by pruning, etc.).  Once the tree has the disease, it cannot be cured, so preventing the disease from spreading to other trees is important.  Removing previously infected dead trees (including roots) and all pruning debris will help control the spread of the disease.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.




Fungal Diseases

 Managing silver leaf disease: Biological control

— Biofungicides are being looked at
o Trichoderma viride
o Truncatella spp.
e Gliocladium spp.

— Currently, there are no chemical control measures
recommended for the treatment of this disease

) protectus.
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Presentation Notes
There are some promising biological treatments for this disease.  Trichoderma viride is one such agent that also happens to be a fungus.  Other biofungicides being looked at include Truncatella spp. and Gliocladium spp.  

Chemical control measures are being explored, but none have been recommended as of yet.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.





Fungal Diseases

e [eucostoma canker is
caused by Leucostoma
cinctaand L. persoonii

— Also called perennial canker,
peach canker, Valsa canker,
and Cytospora canker

e Qccurs in the southeastern
U.S. (where it is associated
with peach short life
syndrome) and the Pacific

-

Northwest U protectus.

Image citations:
University of Georgia Plant Pathology Archive, University of Georgia, www.bugwood.org, #1492148 First Detectors Prolecting LS. from Pests
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Presentation Notes
Leuocostoma canker is caused by Leucostoma cincta and L. persoonii.  It affects all stone fruit crops, especially those grown in colder climates (northern states).  It is also known as perennial canker, peach canker, Valsa canker, and Cytospora canker.

This infection is associated with many disease complexes, such as peach short life syndrome in the southeastern U.S., due to the fact that pathogen invasion must be preceded by a wound or previous infection or dead tissue (i.e. it is a great secondary infection pathogen)

In the U.S., it occurs in the southeast, mid-Atlantic region, and the Pacific Northwest.

These fungi should be cultured in order to properly identify the species as it is not prudent to diagnose the species solely by symptoms and appearance of infected tissue.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.


http://www.bugwood.org/

Fungal Diseases

e [eucostoma canker symptoms on stems

Image citations:
left - Florida Division of Plant Industry Archive, Florida Department of Agriculture and Consumer Services, www.bugwood.org,

right - William M. Brown Jr., www.bugwood.org, #5356714 First Detectors Protecting LLS. fom Pests
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Presentation Notes
Stem – 
Infection develops on weakened trees.  The pathogens infect small and large branches of the tree resulting in dieback moving from the tips to the trunk.  On small branches, lesions are found around dead buds or previous years’ leaf scars and occur 2 to 4 weeks after bud break.  These lesions are sunken, discolored areas that ooze an amber colored gum and darken as they age.  They continue to do this until the branch dies.  

On larger branches and trunks, obvious cankers, elliptical in shape can be seen, again oozing amber gum.  Over time, the gum darkens and the bark dries and cracks exposing the blackened tissue beneath. It is interesting to note that gumming will not always be associated with the cankers, especially if infection follows a winter injury.  

The cankers can form concentric rings resulting from alternating between canker extension and callus formation (i.e. the infection invades the callus tissue).  Asexual fruiting bodies may erupt through the bark giving it a pimpled appearance.  Discoloration of wood also occurs with this infection. 

Leaf – 
Leaves can turn yellow and droop, they may even wilt and die.  The fungus can also infect leaf and fruit buds.  Symptoms of infected buds can be observed 3 to 4 weeks after budbreak with a failure of the buds to open.  This is followed by the formation of elongated cankers, usually followed by the development of amber colored gum.


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.


http://www.bugwood.org/
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Fungal Diseases

e Managing Leucostoma canker: cultural control
— Young healthy trees are less susceptible

— Infection follows:

 |njuries to wood from sunburn, pruning, insects, and
even rodents

e Stress caused by freezing, nutrient deficiency,
nematode infections, and bacterial cankers

— Alleviating stress and preventing injuries to the
wood helps to control this pathogen

) protectus.
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This disease usually follows injuries to the wood from sunburn, pruning, insects, and even rodents.  Trees stressed from freezing, nutrient deficiency, nematode infections, and bacterial cankers are also susceptible.  Young, healthy trees are less susceptible, therefore, good management practices to prevent these things from happening is a must.  For example, painting the trunks white with latex paint helps prevent sunburn or southwest injury and treating injuries that occur in the winter or that result from animal damage all help to maintain tree health.  In addition, not planting the trees in heavy clay or shallow soils may reduce nutrient and moisture stress.  Good pruning practices include not pruning before a wet period, not leaving stubs which can become infected, and good pruning planning so as to avoid having to make large pruning cuts.  Surgical removing of the lesions is also possible by removing all of the diseased bark around the canker plus 3-5cm of healthy tissue surrounding the canker area. 

As nitrogen deficiency leaves the trees susceptible to these cankers, nitrogen fertilizer requirements should be assessed beforehand and balanced with a good supply of potassium.  Excessive or late-fertilization with nitrogen should be avoided (as should late season cultivation). 

No fungicides are registered specifically for the control of Leucostoma cankers. 


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

e Armillaria root rot is caused by many Armillaria species

— The species associated with peaches and nectarines include
Armillaria mellea, A. ostoyae, and A. tabescens

e Also known as shoestring root rot and oak root rot
 World wide distribution

) protectus.
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Presentation Notes
Armillaria  root rot is caused by various Armillaria species.  Armillaria mellea, A. ostoyae, and A. tabescens are all associated with peach and nectarines (there are 10 biological species in all).  It is also known as shoestring root rot and oak root rot.

This disease has a worldwide distribution, but losses have been greatest in North America (due to Armillaria tabescens).

It can affect any native, ornamental, and agriculturally important woody plants.   

These fungi are fairly easily differentiated when fruiting bodies are available, but compatibility tests and DNA diagnostics are used for species identification in absence of the fruiting bodies.  


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



Fungal Diseases

 Armillaria root rot symptoms on stems

protectus.

Image citations:
Rebekah D. Wallace, University of Georgia, www.bugwood.org, #5392883 and #5392884
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Presentation Notes
Stem – 
White to pale yellow mycelium found in the cambium between the bark and the wood in the crown are signs of the disease.  White wood root also occurs with wood turning whitish in color and becoming spongy in advanced stages of the disease.  

Dark brown to black threadlike rhizomorphs may be observed on the surface of the bark.  More rhizomorphs (about the size of a shoestring) can be found on dead roots, the surface of live roots just before necrotic tissue is observed, and in the soil around the roots of infected trees (A. tabescens do not form such rhizomorphs under field conditions, only in the laboratory). 

Gum may be produced in large amounts from cracks in the bark that can result when the infection reaches the root collar. 

Clusters of brown, gilled mushrooms develop at the base of infected trees in late summer, early fall.  Trees have been known to collapse suddenly during summer months.   


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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Fungal Diseases

 Armillaria root rot symptoms on leaves
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Image citations:
Florida Division of Plant Industry Archive, Florida Department of Agriculture and Consumer Services, www.bugwood.org, #5371644 First Detectors Prolecting LS. from Pests
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Presentation Notes
Leaf  – 
Leaves are normally undersized and curled.  They do not fall off the tree and can remain green until the whole tree collapses.


Information sources:
Horton, D. and D. Johnson, editors.  2011.   Southeastern Peach Growers' Handbook.  University of Georgia Extension and Outreach.
	accessed 12/15/2011 – 
	http://www.ent.uga.edu/peach/peachhbk/toc.htm 
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.
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Fungal Diseases

 The fruiting bodies of all
three Armilflaria species

associated with peaches and
nectarines

Armillaria tabescens

()protectus
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Armillaria ostoyae

Image citations:
all are from WikiMedia Commons.
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Presentation Notes
Information sources:  
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.




Fungal Diseases

e Managing Armilflaria root rot: Cultural control

— Don’t establish stone fruits on land previously
known to have been infected with this disease

— Have the tree rows separated by a sod-middle

— Monitor for the symptoms, especially the fruiting
bodies

— There is no good chemical control of this fungal
disease

) protectus.
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Trees can be killed at all ages and can occur in soils regardless if they are well-drained or not.  In orchards that are widely spaced, the disease expands in a circular pattern, but in high density orchards, the disease often progresses along tree rows.

Because rhizoids persist in the soil as well as on roots that are left in the soil from previous orchards or cleared forests, this disease can infect replants and spread through the soil to other trees.  It is best not to establish stone fruits on land previously known to have been infected with this disease (i.e. the land must be abandoned for stonefruit cultivation).  

It is also best to have the tree rows separated by a sod-middle because roots would mostly be confined to the herbicide treated strip and infection would be limited to trees on either side of the infected tree on that row.  Otherwise, if trees are plants in bare ground, roots spread in all directions evenly and trees surrounding the infected tree would have to be removed (i.e. on other rows).  

While severity of infections of Armillaria differs between rootstocks, none of them are immune.  

There is no good chemical control of this fungal disease as methyl bromide is being or has been phased out.


Information sources:
Layne, D.R., and D. Bassi, editors.  2008.  The Peach: Botany, Production, and Uses.  CABI, Cambridge, Massachusetts.    
Ogawa, J.M., editor.  1995.  Compendium of Stone Fruit Diseases.  American Phytopathological Society Press, St. Paul, Minnesota.



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

¢ protectus.
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Educational Disclaimer and Citation

e This presentation can be used for educational
purposes for NON-PROFIT workshops,
trainings, etc.

e Citation:

— Stocks, S. and M. Olmstead. 2013. Common and
Exotic Diseases and Pests of Stonefruits: Peaches
and Nectarines — Fungal Diseases Section.
accessed (add the date) —
WWW.protectingusnow.org.
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