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What is a canker?

Photo credits: S. Schimek, MN Dept. of Agriculture.

Eutypella canker Nectria canker
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Forest Pathology Tree crop pathology

 Latin: Cancer (n.) "spreading sore, malignant tumor"
 Caused mainly by fungal pathogens in the Ascomycetes
 “Killing the bark/phloem and eventually the cambium” or “killing the wood and eventually the bark/phloem”
 Sunken lesion of the bark (bark canker) vs. wood discoloration (wood canker)

Almond, grape, cherry canker diseases



Cankers in Chestnut blight:
 Caused by the fungal pathogen Cryphonectria parasitica
 The canker eventually girdles the branch or trunk, killing everything above it.

https://acf.org



Wood cankers in trees:
 Discoloration of the wood (Xylem)
 Restrict water movement



Dieback symptoms : 

 The canker eventually girdles the branch or trunk, killing everything above it.
 Dieback symptoms usually appear when water demand is high



Disease signs: 

 Common presence of fungal fruiting bodies (Ascomycetes, Pyrenomycetes)
 Pycnidia, perithecia
 Ease the diagnostic process

https://www.forestfloornarrative.com



Infection court of canker diseases in natural systems:

 Insect damages
 Storm/wind damages
 Bird damages



Infection court of canker diseases in agricultural systems:

 Infections occurs at wounds caused by cultural practices 
 Pruning
 Mechanical harvest



 Intensive pruning
 Yearly pruning of perennial tree crops:

Infection court of canker diseases in agricultural systems:
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Ceratocystis canker of almond:
 Spread by insects to fresh wounds
 Like in Dutch elm disease (wilt) caused by Ophiostoma novo-ulmi



Early grapevine research on canker diseases in California: 
 The work on grapevine fungal canker diseases in CA set the foundation for exploring 

and better understanding canker diseases in perennial crops and woody plants in CA.

 Eutypa (Diatrypaceae) dieback: Trouillas et al. 2010; 2011; 2015
 Botryosphaeriaceae canker diseases: Úrbez-Torres et al. 2006, 2009
 Phomopsis (Diaporthe) dieback: Urbez-Torres et al. 2013
 Esca disease: Rooney-Latham et al. 2005; Eskalen et al. 2007
 Cytospora canker: Lawrence et al. 2016

Urbez-Torres Urbez-Torres



Early research on panicle and shoot blight of Pistachio and walnut blight: 
 Botryosphaeriaceae and Phomopsis (Diaporthe) species (T.M. Michailides et al.)



Common fungal canker pathogens of cultivated and 
native woody plants: 

 Diatrypaceae
 Botryosphaeriaceae
 Cytospora spp. (Valsaceae)
 Phomopsis (Diaporthe) 

 Ceratocystis (almond trees)

 Phytophthora (aerial cankers)



Example: Fungal canker diseases of almond in California

Botryosphaeriacea, 
Diaporthaceae
(Phomopsis), Diatrypaceae
and Cytospora spp. are 
global canker pathogens of 
perennial woody plants



The rise of fungal canker diseases in agricultural systems in CA:

 Intensification of agricultural practices

 Global warming and climate change

 Global movement of plant material

 Pathogen introduction

 Expanded geographical distribution of the host

 Factors that contribute to a deviation in disease occurrence, expression and 
distribution

 California is at the forefront of new disease emergence



Intensification of agricultural practices in California:
 Labor shortage
 Mechanization
 High and Super High Density systems
 Intensive pruning
 Intensive clonal propagation of tree crops
 Large uses of water, Nitrogen



• Change in weather patterns:
 2011-2016 California drought: worst drought on records
 Record wet year 2017

• Increased wet conditions of late winter and spring

California at the forefront of global warming and climate change:

2011 201420132012 2015



Water stress (drought) exacerbates canker diseases:



Endophytes and latent canker pathogens of woody plants:



 English walnut: Teviotdale and Schroth, 1998
 Figs: Michailides et al., 2005

 Table grape: Rolshausen et al., 2013
 Citrus: Mayorquin et al. 2015

 Almond: Nouri et al. 2018

Drought/heat selected canker pathogens:
 Neoscytalidium dimidiatum (Botryosphaeriaceae) causing canker and fruit 

rot diseases in various fruit & nut crops

Photo credit: A. Eskalen



Optimal temperature for growth

Neoscytalidium dimidiatum:



Calosphaeria canker of sweet cherry in CA: 

 Rather host specific but with global distribution



Calosphaeria pulchella:



California drought:

“Substantial  increase in the number 
of dead trees in California may have 
increased significantly the amount of 
disease inoculum of many canker 
causing fungi.”



Canker diseases caused by
Diatrypaceae fungi



The Diatrypaceae fungi: (Pyrenomycetes, Xylariales) 



Eutypella canker

 Eutypella parasitica (Diatrypaceae)
 Maple (Acer) species 
 Davidson RW, Lorenz RC. 1938. 

USDA Forest ServiceUSDA Forest Service
William Jacobi, 
Colorado State University Photo: Hinds, T.E. Photo: Hinds, T.E. 

Cryptosphaeria canker
 Cryptosphaeria lignyota (Diatrypaceae)
 Aspens, Populus tremuloides
 Hinds TE. 1981. 

Common canker diseases of forest trees caused by Diatrypaceae

William Jacobi, 
Colorado State University Photo: Hinds, T.E. 



Eutypa dieback of grapevine in California: 
 Caused by Eutypa lata (Diatrypaceae)
 In 1990’s, E. lata was the only known canker pathogen of grapevine
 Investigating the host range and inoculum sources of Eutypa lata in California
 I surveyed vineyards, orchards, forest trees and ornamentals around California 

Urbez-Torres



Investigating the host range (inoculum sources) of 
Eutypa lata in CA:



Diversity of Diatrypaceae associated with grapevine cankers in CA:



Natural host range of Diatrypaceae associated with grapevine 
cankers in CA: 



Movement of 
fungal species 
between 
indigenous plant 
species and 
introduced 
perennial crop.

Hypothesis:

Emergence of new, 
opportunistic 
pathogens in the 
newly introduced 
host plant (grape).

Fungi

The opportunistic pathogens: 



Cryptosphaeria canker diseases: 
 Cryptosphaeria pullmanensis was often isolated from grapevine cankers similar to Eutypa cankers
 Cryptosphaeria species had been mainly reported from Populus and Salix spp. 
 Fremont cottonwood showing dieback commonly occurring nearby diseased grapevines



Cryptosphaeria canker signs and symptoms: 
 Fremont cottonwoods and other poplars
 Dieback and wood cankers



Cryptosphaeria canker sign and symptoms: 
 Cankers initiate in the heart wood and spread into the sapwood
 Orange discoloration of the wood, similar to fungal colonies
 Cryptosphaeria pullmanensis was commonly associated with these cankers



Cryptosphaeria canker signs and symptoms: 
 Pycnidia and perithecia are quickly and abundantly produced on infected trees
 Important sources of inoculum for Cryptosphaeria pullmanensis in CA 
 Completely overlooked in CA, USA, often time confused with Cytospora
 First report of C. pullmanensis causing Cryptosphaeria canker in cottonwood worldwide



 Cottonwood trees are a key species of riparian 
ecosystems 

 Shelter, nesting sites for many resident and 
migratory birds

 Slow floodwaters, trap nutrient-rich sediment
 Erosion prevention, pollutant sequestration
 Used in riparian rehabilitation projects  

Ecology, role and distribution:

Little attention given to Fremont cottonwoods and other poplars in US

Other uses of Populus spp

 Cottonwood, aspen trees used as field 
windbreaks

 Paper industry 
 Important as ornamentals in urban and 

rural systems



Cryptosphaeria canker and dieback diseases: 

Populus nigra Populus deltoides Populus fremontii Populus
balsamifera ssp
trichocarpa

Populus
tremuloides

Ornamentals Native trees

 Most Populus spp. were surveyed throughout the western US

 In various ecosystems (High Sierra, desert, riparian areas, etc…)

 Widespread occurrence of Cryptosphaeria cankers and associated pathogens in west USA



Phylogenetic studies suggest Cryptosphaeria
species may have co-evolve with Populus species

Cryptosphaeria
pullmanensis

Cryptosphaeria
multicontinentalis

Cryptosphaeria
lignyota



 Cryptosphaeria canker was not found in undisturbed, natural environments despite the presence of the pathogen. C. 
pullmanensis may act as an endophyte in undisturbed environments 

 Global warming, human activities that lowered water tables and eliminated natural flooding (dams, groundwater 
pumping, agriculture irrigation) may have favored  disease emergence

 Risk for agricultural ecosystems: associated with grapevine cankers in CA and Pacific Northwest

 Trouillas et al. 2015; Trouillas and Gubler 2016 

Disease emergence:



Cryptosphaeria canker, an increasing concern worldwide: 
China IranIran



Canker diseases caused by 
Botryosphaeriaceae fungi



Botryosphaeriaceae canker diseases:

Úrbez-Torres et al. 2006, 2009.

 Widespread pathogens of perennial crops: grape, almond, walnut, pistachio, olive 
 Global pathogens of grape and many tree species



Botryosphaeriaceae cankers of almond in CA: 
 Infect young trees at pruning wound or cracks
 Cause canker, dieback and gumming
 Kill trees



Botryosphaeriaceae in the nut crops in CA: 
Themis Michailides, UC Davis



Botryosphaeriaceae associated with native trees in CA: 

Diplodia corticola, Dothiorella iberica and Diplodia agrifolia

Photos: S.C. Linch, A. Eskalen

Photo: S.C. Linch, A. Eskalen



Botryosphaeriaceae associated with native trees in CA: 

Needle blight, leading to branch canker and dieback

Photos: S.G. Acimovic

Botryosphaeria dothidea, Neofusicoccum australe, N. luteum, N. mediterraneum, 
and N. parvum. 

 Sequoia sempervirens 
 Sequoiadendron giganteum



Canker diseases caused by
Diaporthaceae fungi 

(Phomospis)



Phomopsis (Diaporthe) spp. associated with the fruit and nut crops in CA:
 Species characterized from cankers in walnut, grape, pear, apricot, almond and willow

Lawrence et al. 2015



Grapevine

Phomopsis (Diaporthe) canker diseases (and blight): 

Sosnowski

Walnut

Urbez-Torres et al. 2013 OSU Plant Clinic CollectionOSU Plant Path Collection

Douglas Fir

 Generally not a main canker (wood) pathogen, often secondary to an abiotic stress
 Usually infect soft, green, fleshy tissues in plants



Canker diseases caused by
Cytospora species



Cytospora cankers
 Wide spread in stone fruits, pome fruits and in wild woody plants worlwide
 Associated with sun burn injuries, pruning wounds
 Cytospora canker of spruce trees, aspens

Photo credits: Carla Youngblood

Fan, X. et al., 2015Pan, M. et al., 2020 USDA forest service



Cytospora canker of plum/prune:

David Doll

 Main limiting factor for prune production in CA

Photo credits: Franz Niederholzer



Molecular phylogeny of Cytospora species associated with canker 
diseases of fruit and nut crops in CA: Lawrence et al. 2018 

 150 Californian isolates analyzed (ITS, translation 
elongation factor 1-alpha, actin, and beta-tubulin)

 15 Cytospora species associated with cankers in 
the fruit and nut crops

 Descriptions of 10 new species and one new 
combination

 Almond, apricot, cherry, cottonwood, olive, peach, 
pistachio, plum, pomegranate, and walnut



Cytospora cankers in CA: 
Stone fruits

(Cherry, Prune, Apricots, Peaches)
Nut crops

(Almond, Pistachio, Walnut)
Other hosts

(Poplars, Pomegranate, Olive, grape)



Cytospora canker of cottonwood in CA: 
 Often time confused with Cryptosphaeria



Cytospora cankers of pistachio
 Most common canker pathogens in pistachio
 Associated with sun burn injuries, pruning wounds

Photo credits: Carla Youngblood



Phytophthora: update from 
the fruit and nut crops



Perennial Phytophthora cankers of almond:
 Risks increase with poor scaffold selection (pocket formed at the tree crotch)
 Spores are deposited at the tree crotch with dust from harvest
 Fast growing cankers



Phytophthora root and crown rot of pistachio: 
 Affects the tree trunk at or near the ground level
 Girdling of trees; relatively fast decline
 Crown rot/canker visible below the bark and gumming area



Phytophthora species associated with pistachios in CA:

 Phytophthora niederhauserii
 Phytophthora mediterranea
 Phytophthora taxon walnut



Phytophthora species associated with pistachios in CA:

• Phytophthora niederhauserii: optimum growth temperature 
30°C, isolates grew well at 37°C (Pérez-Sierra et al. 2010)

• Phytophthora mediterranea: optimum and maximum 
temperatures for growth were 32°C and 37°C, respectively 
(Bregant et al. 2021).

• Phytophthora taxon walnut: optimal growth at 32°C with a 
maximum at 37°C (Ginetti et al. 2014)

 Thermophilic species
Bregant et al. 2021



Emergence of Phytophthora diseases Pistachio in CA

 Increase planting of pistachio in marginal soils (high salts soils, hardpan, 
heavy soils, etc…) - Leaching
 Increased soil compaction with time due to numerous tractor passes
 Improper irrigation scheduling for the type of soil  and tree size
 Over irrigation (spring)
 Floods?
 Introduction?



Abiotic disorders, injuries: some resembling canker diseases

 Acid burns

 Herbicide injuries

 Boron toxicity

 Freeze



Thank you!

@FloTrouillas


