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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



Recent findings on other canker diseases

Aspergillus spp.  



• Young Vine Decline

• Esca

• Eutypa Dieback

• Bot Canker

• Phomopsis Dieback

• Black Foot

Canker diseases

Vascular and Rot diseases

Rot diseases

Grapevine Trunk Diseases



Chardonnay/1103P

Macrophomina Charcoal Rot (Macrophomina phaseolina)



How do they infect their hosts?

• Latent and Endophyte

• Pruning wounds



Infection of GTD on different parts of the vine 
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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 (%)



Part III: Field studies
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Field pruning wound protection trials results



How do they infect their hosts?

• Latent and Endophyte

• Pruning wounds



Young vine decline and latent infection

Some of the young vine decline has been associated with contaminated nursery plants 



Contamination during storage of cuttings

The large number of cuts and wounds made throughout the propagation of planting material in 

nurseries correlate with higher infections with fungal trunk pathogens and many other opportunistic 

saprophytic fungi that will further express in vineyards



Graft failure

Graft union on a mature vine



Some of the latent infection could have originated from mother plants



1. Isolation 2. Identification 3. Pathogenicity tests

Origin
Number of 

vines (n)

Fusarium 

positives (n)

Fusarium 

incidence (%)

Vineyards sampled by UCCE farm 

advisors (n = 21)

62 54 87.1

Experimental vineyard in Yolo Co. 225 72 32.0

Commercial vineyard in Sacramento Co. 60 11 18.3

Nursery 1 523 47 8.9

Nursery 2 485 217 44.7

Nursery 3 100 89 89.0

Nursery 4 75 6 8.0

Nursery 5 50 32 64.0

Total vineyard samples 347 137 39.5

Total nursery samples 1,233 391 31.7

Survey in nurseries and young vineyards



Results

1. Isolation 2. Molecular identification 3. Pathogenicity tests
tef1

67.1%

27.6%

5.3%

F. fujikuroi

F. solani

F. oxysporum 

66.1%
14.4%

8.5%

5.9%

4.2% 0.8%

F. fujikuroi
F. oxysporum 

F. sambucicola

F. incarnatum-equiseti

F. solani F. tricinctum

NURSERY POPULATION VINEYARD POPULATION



Results

1. Isolation 2. Molecular identification 3. Pathogenicity tests
tef1 + rpb2

F. annulatum: 23.2% (nursery) and 38.6% (vineyard)

Part IV: Emerging GTDs



Results

1. Isolation
2. Morphological and 

molecular identification
3. Pathogenicity tests

Nursery isolates

Rootstocks

Vineyard isolates

Rootstocks

Vineyard isolates

Chardonnay

100% recovery of isolates F. keratoplasticum (FSSC), and 2 FOSC isolates 

(F. glycines and F. sp.) not recovered.

F. clavum (FIESC), F. brachygibbosum (FSAMSC) 

and F. avenaceum (FTSC) not recovered.



Conclusions

1. Multiple species of Fusarium are pathogenic to grapevine vascular tissue.

2. Most frequent groups: F. fujikuroi, F. solani and F. oxysporum species complexes.

3. Differential virulence among species and isolates of the same species.

4. High incidence in nursery and vineyard samples + pathogenicity results suggest 

that Fusarium plays an important role in developing Young Vine Decline.



Plant Disease 2023 (published)

Part IV: Emerging GTDs



Evaluate the efficacy of BCAs in nursery settings. 

Objective



Multiple modes of actions of biocontrol agents

Waghunde et al. 2016

Kilian et al. 2000



Evaluate the effect of locally systemic pesticides and biocontrol agents at the 

different steps of the propagation process to control/prevent grapevine trunk 

diseases.

• Treat dormant propagation material in the nursery using soaking/vacuum infiltration

Soaking/Dipping 
Vacuum infiltration

Treatment of dormant cuttings 

before grafting

Pressurized and 

soaked for 10 min



Rootstock callusing

Graft union callusing

Effect on callusing after grafting

Graft union

Basal end of rootstocks



Rating of callusing

100%

90% 0%50% 30%75%
80%

Good callusing

- Better physiological performance (root/shoot formation). 

- Less exposure to infections.

Rating scale



Effect of soaking treatments prior to grafting on callusing

VitiSeal® and Serenade® significantly improve 

the callus formation at graft union level.

VitiSeal®, Serenade®, Bio-Tam®, and Pseudomonas 

chlororaphis (experimental) significantly improve the 

callus formation at the rootstock end.



Isolation frequency from graft union

Botryosphaeriaceae
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Isolation frequency (%)

(Pathogens, Bot canker)

Botector® and Vintec® reduced the 

infections by Botryosphaeriaceae 

fungi.



Isolation frequency from graft union

(Pathogens, Young vine decline)Fusarium spp.
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Vintec®, OxiDate®, Botector® and bacteria 

(Bacillus, Pseudomonas) reduced the 

infections by Fusarium.



Isolation frequency from graft union

Trichoderma spp.
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Isolation frequency from the root crown 

Botryosphaeriaceae
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Fusarium spp.
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Reduction of infections by Fusarium.

Isolation frequency from the root crown 



Trichoderma spp.
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Isolation frequency from the root crown 



Preventative management in vineyards

•Use disease-free, clean plant materials when 

establishing new vineyards 

•Protect pruning wounds 

•Apply good cultural practices to minimize stress on vines

•Delay dormant pruning to reduce the susceptibility 

•If applicable, consider doing double pruning to reduce 

fungal spore infection during winter moths 
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Eskalen lab website
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Look out for Downy mildew (Plasmopara viticola)



Acknowledgements

https://ucanr.edu/sites/eskalenlab/
aeskalen@ucdavis.edu

Eskalen Lab Team – Department of Plant Pathology UC Davis

Cooperators and UCCE Farm Advisors
Mark Battany – UCCE San Luis Obispo, Santa Barbara
Larry Bettiga – UCCE Monterey
Monica Cooper – UCCE Napa
Carmen Gispert – UCCE Riverside
Glenn McGourty – UCCE Mendocino
Rhonda Smith – UCCE Sonoma
Gabriel Torres – UCCE Tulare
Jose Ramon Úrbez-Torres – Agriculture and Agri-Food Canada
Lynn Wunderlich – UCCE Central Sierra
George Zhuang – UCCE Fresno

Funding:


