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1. In vitro fungicide screening via spiral plater
2. Field fungicide trials to manage PM and Gray Mold
3. Grapevine Trunk Diseases
     -Dormant pruning wound protection
     -Biocontrol of GTD
     -Nursery practices for clean plant material 
     -Aspergillus vine canker
     -Biocontrol of Pierce’s diseases
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Current project on grapevine



Grapevine Trunk Diseases
• Young Vine Decline
• Esca
• Eutypa Dieback
• Bot Canker
• Phomopsis Dieback
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Vascular diseases
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Grapevine Trunk Diseases



• Young Vine Decline
• Esca
• Eutypa Dieback
• Bot Canker
• Phomopsis Dieback
• Black Foot

Canker diseases

Vascular and Rot diseases

Rot diseases

Grapevine Trunk Diseases



Economical Impact



Asexual Fruiting body-Pycnidia

Source of inoculum



Spore Release from Perithecia of Botryosphaeria 8APS 

Sexual Fruiting body-Perithecia
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SONOMA 2003
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Spore dispersal pattern of GTD pathogens



Pruning wound susceptibility for Esca Pathogens 

Eskalen et al. Plant Disease, 2007, 91:9, 1100-1104. 10

http://apsjournals.apsnet.org/doi/abs/10.1094/PDIS-91-9-1100


Chardonnay/1103P

Macrophomina Charcoal Rot (Macrophomina phaseolina)



Fusarium annulatum

Bustamante et al. 2022 First Report of Fusarium annulatum Associated with Young Vine 
Decline in California. Plant Disease.

Graft Union

https://apsjournals.apsnet.org/doi/epdf/10.1094/PDIS-12-21-2790-PDN


Unusual fall symptoms on virus free grapevines

Grenache cv./ Freedom



External Symptoms
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Internal symptoms: 



Identification of Aspergillus spp.
Calmodulin gene (CaM) reconstruction

• Brown isolates = Aspergillus Vine Canker samples from 

wood

• Blue isolates = Sour rot from fruit

• Green isolates = Spore traps from air

// // //

*New to CA*



AVC isolates        Sour rot isolates    Spore traps isolates

Pathogenicity of Aspergillus tubingensis



How do they infect their hosts?

•  Latent and Endophyte

•  Pruning wounds



Infection of GTD on different parts of the vine 
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Cordon 

Rootstock

Trunk

Spurs



Field pruning wound protection trials

1) Treatment

2) Inoculation 
N. parvum  
(2,000 conidia)

3) Evaluation of infection

Isolations on APDA

Recovery of N. parvum (%)
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Treatments of 
pruning wound 
protection trial 

in 2022

https://ucanr.edu/sites/eskalenlab/files/378928.pdf
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Results of pruning wound protection trial for Neofusicoccum parvum in 2022

https://ucanr.edu/sites/eskalenlab/files/378928.pdf



Recovery of biological treatments from inoculated canes

)

https://ucanr.edu/sites/eskalenlab/

https://ucanr.edu/sites/eskalenlab/


Identification of Naturally Occurring Biological Control Agents in 
California Vineyards
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Mode of Action of Biologicals

Rahul Mahadev Shelake, 2016

Trichoderma spp.

Bohne and Helmut Junge, 2017

Bacillus subtilis

https://www.researchgate.net/profile/Rahul-Shelake


Preventative Management in Vineyards
•Protect pruning wounds 
•Use disease free, clean plant materials when establish new 

vineyards 
•Apply good cultural practices to minimize stress on young 

and mature vines
•Delay dormant pruning to avoid potential pathogen 

dissemination during winter precipitation and to reduce the 
susceptibility 
• If applicable, consider doing double pruning to reduce 

fungal spore infection during winter moths 
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Double Pruning  
• Pre pruning about 1-foot-long dormant season
     (December-February) 
• Second prune is late pruning before budbreak



Summary

https://ucanr.edu/sites/eskalenlab/

Commercial name Active ingredient Manufacturer

Biocontrol

Biotam (Frac BM2) (Trichoderma asperellum + T. gamsii SepRo

Vintec (Frac BM2) Trichoderma atroviride SC1 BI-PA

Botector (Frac BM2) Aerobasidium pullulans Westbridge

GCM Bacillus velezensis CE100 BSR

Plant extract Guarda Thyme oil Biosafe System

Synthetic fungicides

Topsin-M (FRAC1) Triophanate-methyl United Phosphorous 

Luna sensation (FRAC-7) Fluopyram/Trifloxystrobin Bayer CropScience

Esendo (FRAC 11) Azoxystrobin + Pseudomonas chlororapsis Agbiome

Rhyme (FRAC 3) Flutriafol FMC

Parade Pyraziflumid Nichino America

Sealant Vitiseal Acrylic Co-Polymer Vitiseal International

Disinfectant PerCarb Sodium carbonate peroxyhydrate (85%) Biosafe Systems
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