
Benefits of Early Adoption of Preventative Pruning 
Practices in Managing Grapevine Trunk Diseases 

Partial support for this research provided through a grant from 
the Specialty Crop Research Initiative (SCRI) USDA, National 
Institute of  Food & Agriculture

Presenter
Presentation Notes
Today I will talk about our approach to convince growers to change their management practices for trunk diseases.



Eutypa dieback Esca

Phomopsis dieback Botryosphaeria
dieback

Presenter
Presentation Notes
These are the four main trunk diseases in California. Every vineyard becomes infected by one or more of them, eventually. Right now, trunk diseases are the main limiting factor of vineyard longevity.  This is one of the main reasons why many CA vineyards are replanted after only 15 or 20 years.



Eutypa dieback Esca

Phomopsis dieback Botryosphaeria
dieback

Presenter
Presentation Notes
The different fungal pathogens are taxonomically unrelated, but what they share in common is that they all cause chronic infections of the wood, known as wood cankers.



Disease incidence with vine age
(% vines w/ dead spurs, stunted shoots, symptomatic leaves)
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Presentation Notes
As a vineyard ages, the percentage of vines with symptoms increases. In year 10, we expect a disease incidence of 20% if no disease prevention is attempted. By year 15, it can increase to 75%.
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Presentation Notes
Yield losses over time, which we anticipate to correspond to increasing disease incidence, show a precipitous drop in productivity by year 15.
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Remedial Vine Surgery

Presenter
Presentation Notes
The only means of eradicating infection is by physically cutting it out and retraining a new trunk or cordon. This technique is known as remedial vine surgery. In this case, the old, infected trunk was cut off and a new trunk was trained from the base of the vine.

This practice is risky because healthy-looking wood can harbor an infection; you may not cut out all of the infected wood. Indeed, from the one published study on vine surgery, between 6 and 60% of the vines still had trunk diseases several years later.



Preventative practices

Delayed
Pruning

December✖
January ✖
February ✔

Double
Pruning

Pruning-
wound

Protectants

Topsin, 
painted on 
pruning 
wounds
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(pre-pruning)

2nd pass - Feb.

Presenter
Presentation Notes
A more effective approach is prevention. There are three practices that reduce infections of the pruning wounds by fungal spores.

The first is delayed pruning, which involves pruning in February, when the climate is less conducive to infection.
Growers can also apply protectants to pruning wounds. Topsin is known to be an effective fungicide, and it is typically applied by hand.
Double pruning is an alternative form of delayed pruning, which accommodates vineyards that are too large for delayed pruning. It splits pruning into two passes, the 1st is done with a mechanical pruning machine in December. The 2nd is done by hand in February, when the canes are pruned down to the spurs. With the 2nd pass, any canes that became infected after the 1st pass are pruned away.




Practice use

Presenter
Presentation Notes
We asked growers how often have you used the following practices, and they could answer from never to always. In Lodi, delayed pruning was most common and double pruning was least common. This finding was encouraging because it suggests that many of the growers do attempt to prevent trunk diseases.  Indeed, 70% said they use delayed pruning often or always.
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Presenter
Presentation Notes
We also asked growers the age of the vineyard when the practice was adopted. Unfortunately, the majority of growers answered either 8-12 yrs old or 13 and up.
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Presenter
Presentation Notes
We want to convince more growers to use these practices in young vineyards.  Why do so many of them wait too long?



Trunk Disease Delayed 

Pruning

Double 

Pruning

Pruning-wound 

Protectant

Botryosphaeria 58 – 72% 58 – 72% 60 – 80%

Esca 28 – 87% 28 – 87% 52 – 58 %

Eutypa 75 – 97% 75 – 97% 100%

Evidence of  Biological Efficacy

Sources: Amponsah et al. (2012), Larignon & Dubos (2000), Rolshausen
et al. (2010), Urbez-Torres & Gubler (2011), Weber et al. (2007).

Presenter
Presentation Notes
Field trials have demonstrated that these practices reduce the frequency of pruning-wound infections, ranging from 28 to 100%. Therefore, if adopted in a young vineyard and used annually, we expect these practices to reduce yield losses.
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Economic Adoption Model

Optimize by selecting practice and age of adoption which maximize 
expected net benefits

Expected net benefits depend on prices, yield, age when adoption 
begins, practice costs, dce, discount rate, and perceived probability 
of infection

We look at 
cumulative net benefits, 
last profitable year, 
age at which a practice outperforms no-action,
infection probability threshold 

Model parameterized with data from
UCCE Cost and Return Studies
USDA-NASS
Scientific literature
Semi-structured Interviews
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Additional cumulative discounted net benefits (NB) from adoption 
of a preventative practice (in 2013 dollars)

 25% DCE 50% DCE 75% DCE 
 Year 3 Year 5 Year 10 Year 3 Year 5 Year 10 Year 3 Year 5 Year 10 

Napa (4)          
Delayed Pruning $46,720 $37,880 $16,159 $114,680 $96,944 $44,205 $155,303 $147,388 $89,863 

Topsin $45,614 $36,903 $15,472 $113,574 $95,967 $43,517 $154,197 $146,410 $89,175 
Double Pruning $39,311 $31,334 $11,557 $107,271 $90,397 $39,603 $147,894 $140,841 $85,261 

Northern San Joaquin (11)         
Delayed Pruning $12,993 $10,534 $4,494 $31,892 $26,960 $12,293 $43,189 $40,988 $24,990 

Topsin $11,621 $9,322 $3,642 $30,520 $25,747 $11,441 $41,817 $39,776 $24,138 
Double Pruning $8,761 $6,795 $1,866 $27,660 $23,221 $9,665 $38,957 $37,249 $22,362 

Central Coast (8)         
Delayed Pruning $18,929 $15,349 $6,548 $46,464 $39,281 $17,912 $62,923 $59,721 $36,412 

Topsin $16,401 $13,116 $4,978 $43,937 $37,048 $16,342 $60,396 $57,487 $34,842 
Double Pruning $13,143 $10,236 $2,954 $40,679 $34,169 $14,318 $57,137 $54,608 $32,818 

Lake (2)         
Delayed Pruning $12,993 $10,534 $4,494 $31,892 $26,960 $12,293 $43,189 $40,988 $24,990 

Topsin $11,621 $9,322 $3,642 $30,520 $25,747 $11,441 $41,817 $39,776 $24,138 
Double Pruning $8,761 $6,795 $1,866 $27,660 $23,221 $9,665 $38,957 $37,249 $22,362 

Sonoma (3)          
Delayed Pruning $23,539 $19,087 $8,142 $57,781 $48,848 $22,274 $78,248 $74,265 $45,280 

Hand painted Topsin $22,388 $18,070 $7,427 $56,630 $47,831 $21,559 $77,097 $73,248 $44,565 
Double Pruning $18,347 $14,499 $4,917 $52,588 $44,260 $19,049 $73,056 $69,677 $42,055 

 



Last year mature vineyard generates positive annual net returns, by region (crush 
district number) and practice scenario.
 25% DCE 50% DCE 75% DCE 
 Year 3 Year 5 Year 10 Year 3 Year 5 Year 10 Year 3 Year 5 Year 10 
Napa (4)          

Delayed Pruning 18 17 16 25 24 19 25 25 25 
Topsin 18 17 15 25 24 19 25 25 25 

Double Pruning 18 17 15 25 24 19 25 25 25 
Northern San Joaquin (11)         

Delayed Pruning 15 15 13 22 20 15 25 25 22 
Topsin 15 15 13 22 20 15 25 25 22 

Double Pruning 15 14 13 22 20 15 25 25 21 
Central Coast (8)          

Delayed Pruning 16 15 14 23 21 16 25 25 24 
Topsin 16 15 13 23 21 16 25 25 23 

Double Pruning 16 15 13 23 21 16 25 25 23 
Lake (2)          

Delayed Pruning 17 16 14 24 22 17 25 25 25 
Topsin 17 16 14 24 22 17 25 25 25 

Double Pruning 16 16 14 24 22 17 25 25 25 
Sonoma (3)          

Delayed Pruning 16 15 13 22 21 16 25 25 23 
Topsin 15 15 13 22 20 15 25 25 22 

Double Pruning 15 15 13 22 20 15 25 25 22 
  



Age when cumulative discounted net benefits of adopting a preventative practice 
exceeds that of an infected-untreated vineyard, by region (crush district number) and 
practice scenario.
 25% DCE 50% DCE 75% DCE 
 Year 3 Year 5 Year 10 Year 3 Year 5 Year 10 Year 3 Year 5 Year 10 
Napa (District 4)          

Topsin 6 6 10 5 5 10 4 5 10 
Double Pruning 10 9 11 9 8 10 8 8 10 

Northern San Joaquin (11)          
Topsin 9 9 10 8 8 10 7 7 10 

Double Pruning 11 11 12 10 10 11 10 10 10 
Central Coast (District 8)         

Topsin 9 9 10 8 8 10 8 8 10 
Double Pruning 11 11 12 10 10 11 10 9 10 

Lake (District 2)         
Topsin 7 7 10 6 6 10 6 6 10 

Double Pruning 10 10 11 10 9 10 9 9 10 
Sonoma (District 3)          

Topsin 7 7 10 6 6 10 6 6 10 
Double Pruning 10 10 11 9 9 10 9 9 10 
  



Infection Probability Threshold (π) that divides population of growers between non-adopters 
and adopters for different regions (crush district number) and practice scenarios.

 25% DCE 50% DCE 75% DCE 

 Year 3 Year 5 Year 10 Year 3 Year 5 Year 10 Year 3 Year 5 Year 10 
Napa (4)          

Topsin 0.024 0.026 0.043 0.010 0.010 0.016 0.007 0.007 0.008 

Double Pruning 0.159 0.173 0.285 0.065 0.068 0.104 0.048 0.044 0.051 

Northern San Joaquin (11)        

Topsin 0.106 0.115 0.190 0.043 0.045 0.069 0.032 0.030 0.034 

Double Pruning 0.326 0.355 0.585 0.133 0.139 0.214 0.098 0.091 0.105 

Central Coast (8)         

Topsin 0.134 0.146 0.240 0.054 0.057 0.088 0.040 0.037 0.043 

Double Pruning 0.306 0.333 0.549 0.125 0.130 0.201 0.092 0.086 0.099 

Lake (2)          

Topsin 0.047 0.051 0.084 0.019 0.020 0.031 0.014 0.013 0.015 

Double Pruning 0.234 0.255 0.421 0.095 0.100 0.154 0.071 0.066 0.076 

Sonoma (3)          

Topsin 0.049 0.053 0.088 0.020 0.021 0.032 0.015 0.014 0.016 

Double Pruning 0.221 0.240 0.396 0.090 0.094 0.145 0.066 0.062 0.071 

  



• Adoption of preventative practices increases net 
returns to growers

• Adoption of preventative practices increases 
profitable lifespan

• The time it takes for a practice adopted in young 
vineyards to outperform no action is long given 
slow growth of disease

• Infection probability threshold is generally low

• Need to provide information on economic benefits 
of early adoption



Project websites

treeandvinetrunkdiseases.org

sustainablewinegrowing.org

treeandvinetrunkdiseases.org/economic-tool

http://www.sustainablewinegrowing.org/
http://maxnorton.github.io/kaplan-model/
http://treeandvinetrunkdiseases.org/economic-tool
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Vine Surgery

Substitute or Complement

Can vine surgery take the place of 
preventative practices?

Can vine surgery further benefit growers 
who adopt preventative practices?
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Cumulative Discounted Net Returns per acre for Vine Surgery 
in Select Years relative to No Action for Napa with 50% DCE 
over 25 years
Age Practice PP Only 10 11 12 13 14 15

3 DP 121,875 156,241 159,568 161,686 162,746 162,890 162,226 

3 TP 120,744 155,113 158,440 160,560 161,621 161,766 161,104 

3 DBP 114,249 148,637 151,969 154,095 155,164 155,319 154,669 

5 DP 103,026 154,720 157,559 159,077 159,405 158,665 156,950 

5 TP 102,027 153,726 156,566 158,086 158,416 157,678 155,967 

5 DBP 96,288 148,018 150,867 152,397 152,739 152,017 150,324 

10 DP 46,978 146,537 146,566 144,872 141,599 136,908 130,966 

10 TP 46,275 145,854 145,887 144,198 140,930 136,246 130,311 

10 DBP 42,241 141,932 141,990 140,330 137,095 132,446 126,549 

No PP - 122,513 126,127 126,021 121,944 114,333 104,188 
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