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• Bacterial canker significance

- Occurs wherever cherries are planted

- One of the most destructive diseases of cherries

- Pathogen capable to kill both young and mature trees

- Number one killer of young cherry trees

- ‘Gummosis’, ‘blossom blast’, ‘twig and spur blight’

- A problem also on peach, plum, apricot, and almond

(Úrbez-Torres. AAFC - Summerland RDC)

(Úrbez-Torres. AAFC - Summerland RDC)
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• Bacterial canker significance

Can be a limiting factor for cherry orchard 
establishment in the Pacific Northwest

75% cherry tree losses in young orchards 
under favorable conditions

Cool and wet weather and high risk of frost in spring

10-20% losses under normal conditions

(Spotts et al. 2010)

Over 60% affected cherry trees and 35-45% apricots 
reported in the Rhine Valley area  

(Krauthausen et al. 2013)

Up to 30% plum mortality/year in Southwest Germany 

(Hinrichs-Berger 2004)

Up to 50% mortality of young trees in Switzerland

(Bosshard et al. 2007)

(Google maps)

(Google maps)
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• Bacterial canker causal agent9s)

- Pseudomonas syringae pv. syringae

Plurivorous phytopatogenic bacteria

Gram (-), aerobic, rod shape, motile 

Able to grow as an epiphyte G. Vrdoljak (University of California Berkeley)

Organism Cherry Sour Cherry Plum Peach Apricot

P. syringae pv. syringae √ √ √ √ √

P. syringae pv. avii √ √

P. amygdali pv. morsprunorum

(formerly P. syringae pv. morsprunorum race 1)

√ √ √

P. avellanae pv. morsprunorum

(formerly P. syringae pv. morsprunorum race 2)

√

P. syringae pv. persicae* √ √

*Quarantine bacterium (A2 list) by the European Plant Protection Organization (EPPO)

Pseudomonas syringae pathovars causing bacterial canker in stone fruits
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• Bacterial canker causal agent(s)

- Pseudomonas syringae pv. syringae

Full genome sequencing assists to better understand the different Pseudomonas spp. causing bacterial canker

(Maguvu et al. 2024. Microbiology Spectrum 12 (10). 1128) 

Symptoms

Pseudomonas spp. identified Canker Leaf spots Fruit lesions

P. syringae pv. syringae √ √ √

P. syringae √ - -

P. cerasi √ - -

P.s viridiflava √ - -

genomospecies A - - -

https://flotrouillas.faculty.ucdavis.edu/

(Google maps)
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• Bacterial canker causal agent(s)

- Pseudomonas syringae pv. syringae

Full genome sequencing assists to better understand the different Pseudomonas spp. causing bacterial canker
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• Bacterial canker causal agent(s)

- Pseudomonas syringae pv. syringae

Full genome sequencing assists to better understand the different Pseudomonas spp. causing bacterial canker

Organism                                                                         Sweet cherry Sour cherry Plum Peach Apricot Almond Chinese plum Cherry plum Japanese cherry Symptoms Distribution

P. amygdali pv. morsprunorum √ √ √ √ √ √ BB, C, LS, FL
E, NA, CA, 
SAf, AAs

P. avellanae pv. morsprunorum √ √
√

√ BB, C, LS, FL E, SAs

P. syringae pv. syringae √ √ √ √ √ √ BB, C, LS, FL
E, NA, CA, 

SA, CAs, AAs

P. syringae pv. avii √ C E

P. cerasi √ √ BB, C, LS, FL E

P. amygdali √ C E, CAs

P. syringae pv. persicae √ √ √ √ C, LS, FL E, AAs

P. syringae pv. cerasicola √ √ √ Galls EAs

P. viridiflava √ √ √ √ √ C, apoplexy E, Af, NA

(Adapted from Hullin et al. 2020. Plant Pathology 69:962-978)Symptoms. BB: Blossom blast, C: Canker, LS: Leaf spots, FL: Fruit lesions

Distribution. E: Europe, NA: North America, CA: Central America, SA: South America, Af: Africa, SAf: South Africa, AAs: Australasia, CAs: Central Asia, EAs: East Asia 
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• Bacterial canker causal agent(s)

- Pseudomonas species identified in Rheinland-Plafz

Organism Cherry Sour Cherry Plum Peach Apricot

P. syringae pv. syringae √ √ √

P. syringae pv. morsprunorum √

(Krauthausen, H.-J., Dahlbender, W., Hensel, G. DPG-AK-Phytobakteriologie. Sept. 2013)

(Úrbez-Torres. AAFC - Summerland RDC)(Úrbez-Torres. AAFC - Summerland RDC)(Úrbez-Torres. AAFC - Summerland RDC)
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• Bacterial canker symptoms

- Blossom blast

(F. Trouillas, University of California Davis) (F. Trouillas, University of California Davis) (Úrbez-Torres. AAFC - Summerland RDC)
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• Bacterial canker symptoms

- Spur and shoot dieback

(Úrbez-Torres. AAFC - Summerland RDC)(Úrbez-Torres. AAFC - Summerland RDC)(Úrbez-Torres. AAFC - Summerland RDC)



Unclassified / Non classifié

• Bacterial canker symptoms

- Leaf spots and fruit lesions

(McFadden-Smith, Ontario Ministry of Agriculture)

(R. Spotts, Oregon State University)

(F. Trouillas, University of California Davis) (Kenelly et al. 2007. Plant Disease 91:4-17)
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• Bacterial canker symptoms

- Cankers and Gummosis

(Úrbez-Torres. AAFC - Summerland RDC) (Úrbez-Torres. AAFC - Summerland RDC) (F. Trouillas, University of California Davis) (F. Trouillas, University of California Davis)

Cankers spread infecting branches and trunk with a characteristic gumming.

When girdle by a canker, the branch or trunk can die within weeks
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(Kenelly et al. 2007. Plant Disease 91:4-17)

High numbers of bacteria occurs epiphytically in the

blossoms and leaves (104 to 106 CFU)

• Bacterial canker life cycle

Extended period of rain, high RH and cool T,

and frost events promote bacterial growth and 

colonization causing blossom blast symptoms
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(Cao et al. 2013. Fruits 68:159-169)

• Bacterial canker life cycle

(Cao et al. 2013. Fruits 68:245-254)
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(Cao et al. 2013. Fruits 68:245-254)

• Bacterial canker epidemiology

- Lenticels

Lenticels infection by P. syringae pv. syringae is possible under field conditions
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• Bacterial canker chemical control

- Control is extremely difficult due to the high populations of bacteria in different tissues

- Copper has been the standard to control bacterial canker and long been used

Contact material: Does not target dormant buds, knots and internal populations of bacteria in canker

Copper sprays need to be timed: Host is susceptible

Pathogen is accessible

Conditions favorable to disease

Extended period of rain, high RH and cool T,

and frost events promote bacterial growth and 

colonization causing blossom blast symptoms
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• Bacterial canker chemical control

- Control is extremely difficult due to the high populations of bacteria in different tissues

- Copper has been the standard to control bacterial canker and long been used

Copper can be highly phytotoxic to cherries

Different copper formulations

Bordeaux mixture: copper sulfate + calcium hydroxide

Fixed copper sulfate (Cuprofix, Phyton,…)

Copper ammonium carbonate (Copper-Count-N)

Copper hydroxide (Champion, Kocide,…)

Copper oxide (Nordox)

Copper octanoate (Cueva)

Copper oxychloride (Badge, C-O-C-S)

Produce low doses of copper 

to reduce toxicity to plants
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• Bacterial canker chemical control

- Copper has been the standard to control bacterial canker and long been used

Field trials completed in New York in sweet cherry variety Hedelfingen

Effect of pruning date

(Caroll et al. 2010. NY Fruit Quarterly Vol. 18)
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• Bacterial canker chemical control

- Copper has been the standard to control bacterial canker and long been used

Field trials completed in New York in sweet cherry green fruit (Kocide 2000 - copper hydroxide 53.8%)

(Caroll et al. 2010. NY Fruit Quarterly Vol. 18)
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• Bacterial canker chemical control

- Copper has been the standard to control bacterial canker and long been used

- Copper used in Autum sprays Target epiphytic bacteria populations

Shown to protect leaf scars

Reduction in bacterial canker inoculum

(Mittre et al. 2011. Bulletin UASVM Horticulture 68:1)

Trials in sweet cherry using high dispersion copper sulphate formulation (Copper HD)

Applied doses 18 to 25 times smaller than conventional sprays (Bordelaise mixture or Kocide 101 WP)

HD made by depositing it on a bioactive support, including  ions: Mg2+, PO4
3+, Ca2+, NH4

+ (food source for the tree)
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• Bacterial canker chemical control

- Copper has been the standard to control bacterial canker and long been used

Field trials completed in Poland in sweet cherry.  Three treatments

Before flowering, (BBCH 54/59), during flowering (BBCH 60/67) and after flowering (BBCH 69/73)

(Broniarek-Niemiec et al. 2023. Agronomy 13:1166) 
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• Bacterial canker chemical control

- Copper bactericides are failing in many regions to control bacterial canker

- Copper hydroxide has been shown to make the disease worse than unsprayed treatments

- Pseudomonas syringae resistance to copper first reported in 1991

Development of resistance is widespread  in the Pacific NW
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• Bacterial canker chemical control

- Copper bactericides are failing in many regions to control bacterial canker

(Maguvu et al. 2024. Microbiology Spectrum 12 (10). 1128) 

MCE: Metallic Copper Equivalent

(Francisca-Beltran et al. 2021. Chilean Journal of Agriculture 81:378-389) 
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• Bacterial canker biological control

- Most of biological control products show low efficacy controlling bacterial canker

Field trials completed in New York in sweet cherry green fruit (Chemicals, antibiotic, biologicals)

(Caroll et al. 2010. NY Fruit Quarterly Vol. 18)

Prophyt: Potassium phosphite

Oxidate: Hydrogen peroxide

Regalia: Giant Knotweed (Reynoutria sachalinensis)

BCYP: Yeast

Serenade: Bacillus subtillis
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Field trials completed in Poland in sweet cherry.  Three treatments

Before flowering, (BBCH 54/59), during flowering (BBCH 60/67) and after flowering (BBCH 69/73)

(Broniarek-Niemiec et al. 2023. Agronomy 13:1166) 

• Bacterial canker biological control

- Most of biological control products show low efficacy controlling bacterial canker
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• Bacterial canker biological control

- Most of biological control products show low efficacy controlling bacterial canker

(Lillrose et al. 2017. Acta Horticulturae 73:1161)

Resistance inducers: 
Phostrol [Phosphorous Acid] [Nufarm, Chicago Heights, Illinois]

Actigard [acibenzolar-S-methyl] (Syngenta, Minnetonka, Minnesota)

Microbial biocontrols
Blossom Protect [Aureobasidium pullulans] 

Botector [Aureobasidium pullulans] (bio-ferm, Tulln, Austria)

Optiva [Bacillus subtilis] (Agraquest Inc., Davis, California)

Bloomtime [Pantoea agglomerans] [Northwest Agricultural Products Inc., WA)
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• Bacterial canker biological control

- Most of biological control products show low efficacy controlling bacterial canker

Laboratory trials with plant essential oils

(Kokoskova et al. 2011. Journal of Plant Pathology 93:133-139)
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• Bacterial canker biological control

- Most of biological control products show low efficacy controlling bacterial canker

Laboratory trials with plant essential oils

(Mikicinski et al. 2012. Journal of Plant protection Research 52: 467-471)

Need to complete field trials 

under natural conditions
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• Bacterial canker biological control

- Most of biological control products show low efficacy controlling bacterial canker

Evaluation of bacteriophages to control Pseudomonas syringae pv. syringae

Bacteriophages are viruses that 

infects bacteria cells and use the 
bacterial processes to replicate

https://www.news-medical.net/news/20230110/

Researchers-review-bacteriophage-treatment.aspx

(Akbaba and Ozaktan 2021. Egyptian Journal of Biological Pest Control 31:35 467-471)

Need to complete field trials 

under natural conditions



Unclassified / Non classifié

• Bacterial canker biological control

- Most of biological control products show low efficacy controlling bacterial canker

Evaluation of lime sulphur (Calcium polysulphide) to manage bacterial canker

Applied in dormancy, is an eradicant primarily used for the control of fungal diseases

Field trials conducted in Chile in 2013 and 2014 using POLISUL-35 (Tessenderlo Kerley)

Treatments applied by the end of leaf fall
(Mauricio Sanchez - Tessenderlo Kerley International )
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• Bacterial canker biological control

- Most of biological control products show low efficacy controlling bacterial canker

Evaluation of lime sulphur (Calcium polysulphide) to manage bacterial canker

Applied in dormancy, is an eradicant primarily used for the control of fungal diseases

Field trials conducted in Chile in 2013 and 2014 using POLISUL-35 (Tessenderlo Kerley)

Treatment Rate (L/ha) % cankers with gummosis

Control - 37.5 a

Polisul 35 95 12.5 b

Polisul 35 60 15.6 b

(Mauricio Sanchez - Tessenderlo Kerley International )

Dried cankersTrial completed by AGROLAB Ltda. Chile
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Georgia (USA): October-December pruning 

57 to 100% peach tree mortality

April pruning = no peach mortality

(Chandler & Daniel, 1976. HortScience 11:103-104)

California (USA): December or March = high infections

November pruning = low infections

(Otta and English, 1970. Plant Dis. Rep. 54: 332-336)

• Bacterial canker management by cultural practices

- Pruning: Plays a critical role in disease severity

Winter pruning is problematic due to freezing of the wood tissue infected by Pss

(Caroll et al. 2010. NY Fruit Quarterly Vol. 18)
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(Spotts et al. 2010. Plant Disease 94:345-350)

• Bacterial canker management by cultural practices

- Pruning: Plays a critical role in disease severity

Susceptibility of pruning wounds
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• Bacterial canker management by cultural practices

- Fertilization: Nitrogen fertilization shown to decrease host susceptibility in peach

N = reduces syrB gene expression (syringomicin)

(Cao et al. 2005. Phytopathology 95:581-586)

N + urea increases [N] in the bark in almonds resulting in smaller lesions than non-fertilized 

(Cao et al. 2013. Fruits 68:245-254)

Mineral nutrients play a minor role in the susceptibility to bacterial canker 
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• Bacterial canker management by cultural practices

- Biotic stress: Nematodes are a predisposing factor increasing susceptibility in peach

California: Ring nematode (Mesocriconema xenoplax)

Sandy soils predispose bacterial

canker on peach and apricot

(Scortichini 2010. J. Plant Pathol. 92:73-78)

(Cao et al. 2016. Phytopathology 96:608-615)
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• Bacterial canker management by cultural practices

- Host tolerance/resistance: Not sufficient knowledge

Rainier and Regina more tolerant than Sweetheart  and Bing

(Spotts et al. 2010. Plant Disease 94:345-350)
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• Bacterial canker management by cultural practices

- Host tolerance/resistance: Not sufficient knowledge

(Bedford et al. 2003. Acta Horticulturae 662:365-368)

Tolerance/resistance to bacterial canker need to be introduced in breeding programs
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• Bacterial canker management by cultural practices

- Host tolerance/resistance: Rootstocks have a significant effect on variety susceptibility 

Rootstock Tree Mortality

Gisela 6 77%

Mazzard 30%

Bing/Gisela 6 90%

Bing/Colt 0%

Bing/Krymsk 5 43%

Bing/Mazzard 50%

(Spotts et al. 2010. Plant Disease 94:345-350)



Unclassified / Non classifié

• Bacterial canker management by cultural practices

- Plastic vs. steel wire used in cherry trellis systems

(Lillrose et al. 2017. Acta Horticulturae 73:1161)(Úrbez-Torres. AAFC - Summerland RDC)
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• Bacterial canker management by cultural practices

- Use double drip line and trunk protected with white paint

(Washington State University Tree Fruit Extension) (Spotts et al. 1990. Plant Disease 74:577-580)

“Recommended to avoid winter freeze damage. White paint can maintain

T of cambium 8–16 C lower than unpainted trees and can reduce the

sudden drop in T following a sunny winter day”
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SUMMARY (Multidisciplinary Approach)
- Site selection (areas with low risk of frost, avoid sandy soils, control nematode populations)

- Do not interplant new trees with old trees as they are a major source of inoculum

- Optimal fertilization (careful with excess N late in the season as promote extra growth)

- Drip/microsprinkler better than overhead irrigation (avoid water in tree parts in young trees)

- Avoid any type of injury (special attention to injury caused by wire and trellises)

- Pruning in summer = less disease (prune always in dry conditions)

- Rootstock selection. Tolerance = Mahaleb > Colt > Mazzard

- Sanitation. Remove infected trees or parts of the tree (control of weeds, grasses)

- Chemical control can reduce disease if properly applied (known epidemiology in the area)

- Knowledge of resistance (copper, antibiotics)

- Further research needed in biological controls and breeding programs

(Adapted from: Spotts et al. 2010. Plant Disease 94:345-350 and UC Davis IPM https://ipm.ucanr.edu/agriculture/prune/bacterial-canker/#gsc.tab=0)
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• Bacterial canker in Germany

- Studied in plum in southwest Germany (Baden-Württenberg)

- Control strategies adapted to the disease cycle knowledge

- Copper compounds applied during leaf fall and bud burst were not effective 

- Presence of Pseudomonas syringae resistant isolates to copper in plum trees

- Leaf scar infections during dormancy are rare and do not induce cankers

- Infections of dormant trees through frost injuries (freezing and thawing) and pruning

- Management focus on the dormant period (early frost in fall) and ending with bud burst

(Hinrichs-Berger 2004. Journal of Phytopathology 152:153-160)
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