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Tar Spot - Tar Spot - RhytismaRhytisma

a very showy disease on maple leaves ...a very showy disease on maple leaves ...

Tar Spot - Tar Spot - RhytismaRhytisma

... but considered just an aesthetic nuisance... but considered just an aesthetic nuisance

Tar Spot - Tar Spot - RhytismaRhytisma

Presentation OverviewPresentation Overview
2006 was a banner year for tar spot of Norway2006 was a banner year for tar spot of Norway
maple in the Great Lakes Regionmaple in the Great Lakes Region
In May 2006, we received funding fromIn May 2006, we received funding from
Landscape Ontario for a study of this diseaseLandscape Ontario for a study of this disease
This presentation will discuss the results of theThis presentation will discuss the results of the
first year of study including spore release periods,first year of study including spore release periods,
and DNA sequencing results for this fungusand DNA sequencing results for this fungus

Research ObjectivesResearch Objectives
Identity of the tar spot fungus in Ontario (year 1)Identity of the tar spot fungus in Ontario (year 1)
–– disagreement on fungal speciesdisagreement on fungal species

Spore dispersal period (year 1 & 2)Spore dispersal period (year 1 & 2)
–– when should fungicides be used?when should fungicides be used?

Inoculation assay & fungicide tests (year 2)Inoculation assay & fungicide tests (year 2)
–– which fungicides are most effective?which fungicides are most effective?

Tar spot of maple - historyTar spot of maple - history
Most Most stillstill refer to  refer to maplemaple tar spot as caused by tar spot as caused by
Rhytisma acerinumRhytisma acerinum,, but  but there are differencesthere are differences
from the European from the European Rhytisma acerinumRhytisma acerinum
Dr. Dr. Hudler Hudler && associates  associates of Cornell Univ. (of Cornell Univ. (1998,1998,
MycotaxonMycotaxon 68:405) claimed that  68:405) claimed that RhytismaRhytisma
acerinumacerinum  was imported from Europe, and affectswas imported from Europe, and affects
European maple species such as Norway mapleEuropean maple species such as Norway maple
They proposed a new species, They proposed a new species, RhytismaRhytisma
americanumamericanum,, on native North American  on native North American maplesmaples

Rhytisma americanumRhytisma americanum  on silver mapleon silver maple

Rhytisma americanumRhytisma americanum  on silver mapleon silver maple Rhytisma punctatumRhytisma punctatum  on big-leaf mapleon big-leaf maple
http://www.http://www.flickrflickr.com/photos/johns_.com/photos/johns_picspics/278641162//278641162/

Rhytisma punctatumRhytisma punctatum  on mountain mapleon mountain maple
http://www.http://www.pbasepbase.com/.com/comafungicomafungi/image/51447275/image/51447275

Rhytisma acerinumRhytisma acerinum  on Norway mapleon Norway maple

Rhytisma acerinumRhytisma acerinum  on Norway mapleon Norway maple Rhytisma acerinumRhytisma acerinum  on maple (Europe)on maple (Europe)
http://commons.http://commons.wikimediawikimedia.org/.org/wikiwiki/Image:/Image:RhytismaRhytisma__acerinumacerinum..jpgjpg

Rhytisma acerinumRhytisma acerinum  on maple (Europe)on maple (Europe)
http://commons.http://commons.wikimediawikimedia.org/.org/wikiwiki/Image:/Image:RhytismaRhytisma__acerinumacerinum__brokbrok_2__2_beentreebeentree..jpgjpg

Maples in CanadaMaples in Canada
East:East: sugar, black, red, Manitoba, mountain, striped sugar, black, red, Manitoba, mountain, striped
West:West:  bigleafbigleaf, , douglasdouglas, vine, vine
Introduced:Introduced: Norway, sycamore, field Norway, sycamore, field

Sugar MapleSugar Maple  vsvs. Norway. Norway
- - clear sapclear sap in the leaf petiole  in the leaf petiole vsvs. white sap. white sap
- - orange fall colororange fall color  vsvs. simple yellow). simple yellow)
- - shaggy barkshaggy bark on older trees  on older trees vsvs. small grooves. small grooves
- - leaf lobes more triangularleaf lobes more triangular  vsvs. . squarishsquarish lobes lobes
- - seeds more seeds more globoseglobose vs vs. flattened seeds. flattened seeds

http://www.earthworksboston.org/images/Maple%20leaf%20comparison.jpg



Tar Spot - Tar Spot - RhytismaRhytisma
http://counties.http://counties.ccecce..cornellcornell..eduedu/Wyoming/agriculture/resources//Wyoming/agriculture/resources/ipdipd/diseases_maples./diseases_maples.htmhtm

RhytismaRhytisma  acerinum acerinum - - Norway, sycamore mapleNorway, sycamore maple
R. R. punctatumpunctatum  - red, silver, sugar, black, box,- red, silver, sugar, black, box,
mountain, big-leaf, stripe, vinemountain, big-leaf, stripe, vine
R. R. americanum americanum - red, silver, sugar, mountain- red, silver, sugar, mountain

R.R. americanum americanum on silver maple on silver maple R. R. acerinumacerinum  on Norway mapleon Norway maple

BlanchetteBlanchette, , http://treediseases.coafes.umn.edu/index.htm

BlanchetteBlanchette, http://, http://treediseasestreediseases..coafescoafes..umnumn..eduedu/index./index.htmhtm

BlanchetteBlanchette, http://, http://treediseasestreediseases..coafescoafes..umnumn..eduedu/index./index.htmhtm R. R. acerinumacerinum  on sycamore mapleon sycamore maple

http://www.bioimages.org.uk/VFG/MWSt/BW9630SP/1997/97-10/97-10-13/97J13Q_1.jpg

Tar spot of maple (Tar spot of maple (RhytismaRhytisma species) species)
RhytismaRhytisma

Tar spot of maple (Tar spot of maple (RhytismaRhytisma  species)species)
R. R. punctatumpunctatum  on big leaf mapleon big leaf maple R. R. acerinumacerinum  on Norway mapleon Norway maple

R.R. punctatum punctatum on sugar maple on sugar maple

http://www.mycolog.com/CHAP4b.htm

BlanchetteBlanchette, , http://treediseases.coafes.umn.edu/index.htm

Rhytisma acerinumRhytisma acerinum on Norway maple on Norway maple
early Julyearly July

Rhytisma acerinumRhytisma acerinum on Norway maple on Norway maple
late July - Niagaralate July - Niagara
early August - Guelphearly August - Guelph

Rhytisma acerinumRhytisma acerinum on Norway maple on Norway maple
mid Septembermid September

Relationships between Relationships between Rhytisma Rhytisma speciesspecies
Unrooted Unrooted distance tree based on NJ-bootstrap of ITS sequencesdistance tree based on NJ-bootstrap of ITS sequences

Lophodermium pinastriLophodermium pinastri
(pine (pine needlecastneedlecast))
http://grzyby.strefa.pl/foto04/lophodermium_pinastri.jpg

Rhytisma salicinumRhytisma salicinum
(willow (willow tarspottarspot))
http://www.floraislands.is/SVEP/rhytisal1s.jpg

RhytismaRhytisma americanum americanum  (on silver maple)(on silver maple)
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  Rhytisma  Rhytisma acerinum acerinum
(on sycamore maple)(on sycamore maple)

GuelphGuelph

RhytismaRhytisma acerinum acerinum
(on Norway maple)(on Norway maple)

RhytismaRhytisma punctatum punctatum  (on (on bigleafbigleaf maple) maple)

Objective 2Objective 2

Spore Dispersal PeriodSpore Dispersal Period
correlated with climatecorrelated with climate

Rhytisma acerinumRhytisma acerinum  on sycamore mapleon sycamore maple
2004/12/12 Poland2004/12/12 Poland

Rhytisma acerinumRhytisma acerinum apothecia apothecia
http://www.http://www.ambmuggiaambmuggia.it/forum/uploads/post-3-1149259507.jpg  2006/6/2 Italy.it/forum/uploads/post-3-1149259507.jpg  2006/6/2 Italy

Rhytisma acerinumRhytisma acerinum apothecia apothecia
http://www.http://www.ambmuggiaambmuggia.it/forum/uploads/post-3-1149259562.jpg  2006/6/2 Italy.it/forum/uploads/post-3-1149259562.jpg  2006/6/2 Italy

http://www.lincstrust.org.uk/species/fungi/tarspot2_l.jpg

Rhytisma acerinumRhytisma acerinum apothecia apothecia
Guelph Norway maple, soaked 24 hrs 2006/5/18Guelph Norway maple, soaked 24 hrs 2006/5/18

Rhytisma acerinumRhytisma acerinum apothecia apothecia
http://www.bio-forum.http://www.bio-forum.plpl/messages/33/10170.jpg 2005/5/8 Poland/messages/33/10170.jpg 2005/5/8 Poland

Rhytisma acerinumRhytisma acerinum apothecia apothecia
Niagara Falls Norway maple, soaked 24 hrs 2006/6/5Niagara Falls Norway maple, soaked 24 hrs 2006/6/5

http://www.bioimages.org.uk/html/P2/P26396.php

Rhytisma acerinumRhytisma acerinum apothecia apothecia
Guelph Norway maple, soaked 24 hrs 2006/5/18Guelph Norway maple, soaked 24 hrs 2006/5/18

Tar spot cross sectionsTar spot cross sections

SpataforaSpatafora

http://www.uwyo.edu/bot4300/

http://www.uwyo.edu/bot4300/



Tar spot cross sectionTar spot cross section
http://www.http://www.samwooscsamwoosc.co..co.krkr//imgimg//rhytismarhytisma_01.JPG_01.JPG

Rhytisma acerinumRhytisma acerinum asci asci
http://www.http://www.ambmuggiaambmuggia.it/forum/uploads/post-3-1149259612.jpg   2006/6/2 Italy.it/forum/uploads/post-3-1149259612.jpg   2006/6/2 Italy

Rhytisma acerinumRhytisma acerinum asci asci
http://www.http://www.ambmuggiaambmuggia.it/forum/uploads/post-3-1149259629.jpg   2006/6/2 Italy.it/forum/uploads/post-3-1149259629.jpg   2006/6/2 Italy

Rhytisma acerinumRhytisma acerinum ascus  ascus lynnlynn\20060607queenpark\20060607queenpark

ascospore ascospore emergingemerging
from tip of from tip of ascusascus

ascospores ascospores inside inside 
ascus ascus all entwinedall entwined

Rhytisma acerinumRhytisma acerinum ascospores ascospores
http://www.http://www.ambmuggiaambmuggia.it/forum/uploads/post-3-1149259752.jpg .it/forum/uploads/post-3-1149259752.jpg     2006/6/2 Italy  2006/6/2 Italy

2006 climate & spore data2006 climate & spore data
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Spore release dataSpore release data
tar spot of Norway maple (tar spot of Norway maple (R.R. acerinum acerinum))

no more spores after June 25, 1985 in New Yorkno more spores after June 25, 1985 in New York
no more spores after June 22, 2006 in Guelph,ONno more spores after June 22, 2006 in Guelph,ON
–– ascospores ascospores first seen in cross sections in early Mayfirst seen in cross sections in early May
–– in early May,in early May, apothecia apothecia would open after soaking would open after soaking
–– first empty first empty asci asci observed in late Mayobserved in late May

Summary of resultsSummary of results
current epidemic of tar spot of Norway maple iscurrent epidemic of tar spot of Norway maple is
caused by caused by Rhytisma acerinum Rhytisma acerinum (DNA evidence)(DNA evidence)
Tar spot of silver maple is cause by Tar spot of silver maple is cause by RhytismaRhytisma
americanum americanum (DNA evidence)(DNA evidence)
Tar spots resembling Tar spots resembling bigleafbigleaf maple multiple maple multiple
black specks on Norway or silver maple wereblack specks on Norway or silver maple were
found to be the species above, not found to be the species above, not RhytismaRhytisma
punctatumpunctatum

Summary of resultsSummary of results
in 2006, in 2006, ascosporeascospore release of  release of Rhytisma acerinumRhytisma acerinum
occurred mainly from the end of May throughoccurred mainly from the end of May through
late Junelate June
this spore release study will be repeated in 2007,this spore release study will be repeated in 2007,
and at multiple locations in southern Ontario,and at multiple locations in southern Ontario,
coupled with a fungicide efficacy studycoupled with a fungicide efficacy study


