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Grapevine trunk diseases in mature vineyards

* Dieback type (Eutypa, = Wilt type (Esca, Black

Botryosphaerla and Phomop3|s) Measles)
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Symptoms of Eutypa, Botryosphaerla and
Phomopsis dieback

Dead spur positions Cankers in cross-sections Eutypa foliar symtpoms
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External symptoms of Esca (Black I\/Ieasles)

Sudden collapse of vine in Interveinal necrosis on

mid-summer leaves Berry spotting (Black

Measles)
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Internal symptoms of Esca (Black Measles)

Black spotting of wood in Black streaking of the Frequent presence of
Cross sections wood in longitudinal white rot
sections
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Photos credit: Mark Sosnowski, Australia

Grapevine Trunk Disease cycle (Eutypa)

Symptomatic Infected wood
vine

Toxins

Infected xylem vessels

Perithecia of wood

Windborne
ascospores

Open wound infection
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Most trunk pathogens spores are released during the rainy season

Meonterey County B

Total No. of spores / week
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Botryosphaeria species spore trapping studies in California vineyards. Urbez-Torres et al., 2010. Plant Disease.
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Pruning wound infections

= The rainy season is also the
pruning season in
California.

= Pruning wound infections in
winter are a critical step in
the disease cycle of trunk
pathogens
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Pruning effect on wood necrosis

: i ok R eld ) ;
Spur pruning Minimal pruning
Study conducted at an experimental station in southern France, on cultivars Syrah and Mourvedre.
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Pruning effect on wood necrosis

Spur-pruned Syrah

Min-pruned Syrah

Spur-pruned Mourvedre :
= Spur pruned vines had

significantly more wood
Pa— necrosis than min-
0 10 20 30 40 50 60 pruned Vines_

Percent wood necrosis

Grapevine pruning systems influence the diversity of wood-colonizing fungi. Travadon et al., 2016. Fungal Ecology.

Min-pruned Mourvedre
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Pruning wound protection is pivotal for disease management
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When canopy symptoms such as dead spur positions are visible, the
woody structure of the vine may be extensively degraded.
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Disease incidence and vineyard age
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Duthie et al., 1991, Colombard vineyards ranging from 5 to 34 years old
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Preventative practices starting in young
vineyards: Double pruning

B\\JZMM 18-24 in

st ps mechanical ond psy had
pruner, Oct - Jan

WINEGROWING SUMMIT
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Preventative practices starting in young
vineyards: Delayed pruning

Pruning as close as
possible to bud break

Warmer temperatures
favor wound healing

Lower levels of
Inoculum



Limitations to Double pruning

Double curtain (also called GDC type or Wye trellis)

= Not every training system

£ \ can accommodate double
‘,;’41‘ 1% . pruning
' |1 X \\\ —r— = Competition for labor late in
AN Y jp . the pruning season for the
\ A second pruning pass
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Limitations to Delayed pruning

£ b
5 %
4 Sy

= Delayed pruning can affect
the timing of each growth
stage

= Sugar accumulation, wine
guality

= Some pathogens’ spores

can be present late in the
season

Leaves unfolded Flower clusters visible  Flower clusters separated Flowers separated

PO
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Preventative practices starting in young
vineyards: Pruning wound protectants

j‘ o f / | -Topsin M (thiophanate-
- : " .- . S 0 ii' ‘ T

methyl) 1.5 Ibs in 50 GPA
-Rally (myclobutanil) 4-6 oz in
40-60 GPA

-B-lock (boron) 5% solution
-Vitiseal 1:10 dilution

*Apply before rain, which induces spore
production/dispersal.

*Use highest spray volume to maximize
coverage.

WINEGROWING SUMMIT
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Testing pruning wound protectants in table grape vineyards

= 20 acre Scarlet royal vineyard

= Randomized complete block design
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Testing pruning wound protectants in table grape vineyards

’ a

Inoculations

Pruning =
Tractor spray - coverage
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Testing pruning wound protectants in table grape vineyards

* Three fungicides

Topsin! & Rally? (Thiophanate-
methyl! & Myclobutanil?),

Luna Experience (Fluopyram +
Tebuconazole),

Pristine (Pyraclostrobin).

= One biocontrol agent: Serifel

(Bacillus amyloliquefaciens)
Control: water

* Four trunk pathogens

Botryosphaeria dieback
(Neofusicoccum parvum),

Eutypa dieback (Eutypa lata),

Phomopsis dieback (Diaporthe
ampelina),

Esca (Phaeomoniella
chlamydospora)

=  Control: Water
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Testing pruning wound protectants in table grape vineyards

Disease control (% efficacy) for Eutypa

80
60
40
) .
0
Luna Experience Pristine Serifel Topsin+Rally
2019 2019 2019 2019
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Testing pruning wound protectants in table grape vineyards

Disease control (% efficacy) for
Phaeomoniella (Esca)

80
60
40
20
0
Luna Pristine Serifel Topsin+Rally
Experience
2019 2019 2019 2019
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Cost estimates (per acre/year) of preventative practices

(based on a survey of PCAS)
___

BEIEVEL RO lle B Prune late in the dormant season (February or later) by hand.

Double pruning Prune early in the dormant season (December or January) with a $100

mechanical-pruning machine; partially prune canes to a length of

approx. 0.2 m. Prune again late in the dormant season (February or

later) by hand; completely prune canes down to two-bud spurs.

Sl ERIEERe B After pruning, apply protectant by hand, with a paintbrush or sponge to $55
cover pruning wounds. Protectants registered for hand application
are:

1. Thiophanate-methyl (Topsin M WSB),

2. Boric acid (Tech-Gro B-Lock; Nutrient Technologies, Inc., Dinuba,

California),
3. VitiSeal (VitiSeal International LLC, San Diego, California).
S ClaERRiEil® After pruning, apply protectant by tractor, with spray nozzles aimed at $50

pruning wounds. Protectants registered for spray application are:
1. Topsin M WSB,
2. Myclobutanil (Rally; Dow Agrosciences LLC, Indianapolis, Indiana).

@S&wﬂﬂﬁmjﬁ@ November 11-13, 2019 | San Luis Obispo, California

WINEGROWING SUMMIT



100 Disease incidence and vineyard age

/|| 70% of
vines with

——canopy
30 . symptoms

. 20% of

M vines
0 ——b ] T I |

0 5 10 15 20 25
Vineyard age
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Annual yields for healthy vs. infected Cabernet Sauvignon vineyards
-- crush district 11 (Lodi) --

——healthy yield ——infected untreated yield
10
9
8
9 7
O 6
<
[
< 3
2
1
0
0 5 10 15 20 25
Vineyard Age
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Cumulative net returns (per acre)

——Healthy Vineyard Infected Vineyard

20000 $42,282

$40,000
$30,000
$20,000
$10,000
$0
-$10,000
-$20,000
-$30,000
-$40,000 -$39,662

-$50,000

0 5 10 15 20 25
Vineyard Age
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Cumulative net returns (per acre) using Topsin M as pruning wound protectant,
assuming 50% disease control efficacy.

—-—Healthy Vineyard Infected Vineyard Year 3 —--Year 5 ——Year 10
$50,000
$42,282
$40,000
$30,000
$20,000
$12,784
$10,000
6 $5,787
-$10,000
-$20,000 -$19,624
-$30,000
-5$40,000 '$39,662
-$50,000
0 5 10 15 20 25

Vineyard Age
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Post-infection practices in older vineyards

= Retrain new cordons

= \Wood infections are
permanent

= No eradication

WINEGROWING SUMMIT

@S:ﬂ“‘ﬁiﬁiii@ November 11-13, 2019 | San Luis Obispo, California



Post-infection practices in older vineyards
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Vine surgery (trunk
renewal)

Keep older trunk to
maintain production

Protect large cuts



Post-infection practices in older vineyards
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Perform on all vine
with symptoms in
mature vineyard
Loose production for
2 years

Remove all infected
wood
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Cost estimates (per acre/year) of post-infection practices
]

sENIERIES I Dig up symptomatic vines. Replant with new grapevines. $162
| vines

Replant whole Remove all vines (symptomatic and healthy) and replant with new $15000

block grapevines.
Retrain cordon Cut off symptomatic cordon. Attach a new shoot, growing from the top $112
of the trunk, horizontally to the trellis system; this becomes the new
cordon.
Retrain trunk Cut off symptomatic vine just above a new shoot, growing from the $400

base of the trunk. Train the new shoot up a vertical stake; this
becomes the new trunk. In the dormant season, attach two canes
horizontally to the trellis system; these become the new cordons.

Sanitation Cut off individual dead spurs or entire symptomatic cordon. Burn or $90
remove from the vineyard.
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NET RETURNS FOR CRIMSON SEEDLESS
--PER ACRE AFTER 25 YEARS--

| No vine surgery
No Topsin |-$53,986
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NET RETURNS WITH VINE SURGERY
--PER ACRE AFTER 25 YEARS--
Vine surgery only (on all symptomatic vines)
Year 11 Year12 Year13 Year14 Year 15
$54,993 $50,244 $42,924

=

% symptomatic vines

-5 5 15 25

Vineyard age
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NET RETURNS WITH VINE SURGERY OR TOPSIN
--PER ACRE AFTER 25 YEARS--
Vine surgery only (on all symptomatic vines)
Year 11 Year12 Year13 Year14 Year15
$56,560 $54,993 $50,244 $42,924 $33,832

Topsin only

(50% of pruning

wounds protected)

Year3 |$57,043
Year5 |$39,824
Year 10 |(-$11,478
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NET RETURNS WITH VINE SURGERY AND TOPSIN
--PER ACRE AFTER 25 YEARS--

Vine surgery

Topsin Year 11 Year 12 Year 13 Year14 Year 15
Year 3 $91,493 ($93,297 | $94,094 ($94,009 $93,141
Year 5 $89,389 $90,553 $90,578 $89,576 $87,633

Year 10 $77,206 |$75,163 $71,679 $66,927 |$61,084

SUSTAINABLE A6 EX
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Summary
 Preventative practices are most cost-effective when
adopted in young, healthy vineyards.
* Vine surgery in combination with a preventative
practice is more cost-effective than either alone.

When approx 20% of vines have symptoms, this is

best time for vine surgery.




http:/economic.tool.treeandvinetrunkdiseases.org
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Grapevine trunk diseases {aka wood-canker diseases) are widespread throughout all of California’s grape-growing regions.
This disease complex includes: Botryosphaeria dieback (aka Bot canker), Eutypa dieback, Phomopsis dieback, and Esca (aka
Measles, Young vine decline, Petri disease).

Every California vineyard is eventually infected by one predominant trunk disease or a combination. These diseases
significantly reduce yields in mature vineyards by either killing fruiting positions {main impact of the dieback-type diseases) or
decreasing vine vigor (main impact of Esca). These impacts accumulate each year, as there are no effective methods to
eradicate the wood infections. As such, diseased vineyards must be replanted prematurely. If adopted in young vineyards,
preventative practices can reduce these negative effects.

On this site you will find useful figures and tables from an economic analysis of early adoption
of three field-tested, preventative practices (delayed pruning, double pruning, and application
of pruning wound protectant) that will help you understand the potential costs and benefits
from adopting trunk disease preventative practices in young winegrape vineyards. You will also
be able to enter economic and yield data for your operation to see how trunk diseases and
these preventative practices might affect your vineyard.

This research is part of a trunk disease project funded by a Specialty Crop Research Initiative (SCRI) USDA, National Institute of
Food & Agriculture grant. For inquiries about the page and economic analysis of trunk diseases in California winegrape
vineyards, please contact kaplanj@csus.edu

Partial support for this site is provided through grants fram the California Department of Agriculture’s Specialty Crop Block
Grant program in partnership with the California Sustainable Winegrowing Alliance and the Specialty Crop Research Initiative
(SCRI) USDA, National Institute of Food & Agriculture. For more information on trunk disease research, please visit the SCRI
Trunk Disease Project Page.

How to generate figures and tables
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Definitions
Variables
Practices

Discount rate

Information

Disease control efficacy._rates
Age of practice adoption

Preventative practice costs

Navigate: Inputform | Top
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Applications of pruning-wound protectants
Fungicides that prevent infection of pruning wounds are labeled for dormant-season use in California: —

1. Thiophanate-methyl (Topsin M WSB; United Phosphorus, Inc., King of Prussia, Pennsylvania) Plsease heslstance =

Identifying Sociological Hurdles >
to Adoption Practices

2. Myclobutanil (Rally; Dow Agrosciences LLC, Indianapolis, Indiana)
In addition, there are other non-fungicidal materials that form a toxic or physical barrier to infection: New Detection Tools

1. Boric acid (Figure 7; Tech-Gro B-Lock; Nutrient New Extension Tools

Technologies, Inc., Dinuba, California) Progress Reports

2. VitiSeal (VitiSeal International LLC, San Diego, California)

TAG CLOUD
**For more details on pruning-wound protectants, please _

refer to the Eutypa dieback section of the UC Grape Pest

Management Guidelines 20142015 Agrobacterium
(http://www.ipm.ucdavis.edu/PMG/r302100611.htmi, o al mon d
which is applicable to all trunk diseases).

Baumgartner

All pruning-wound protectants must remain continuously

Figure 7

active for 30 days if vines are pruned in December or -
January, during the period of high risk of infection. Boa rd M ee“ ng
Reapplication may be necessary, depending on the protectant used and the timing of its first application with Botryosphaeria
itvar
respect to rain. Rain triggers spore production and washes protectants off pruning wounds, so try to schedule S

applications before rain, maybe more so than immediately after pruning. selection cultivar selection
Detection earyinfection betection

treeandvinetrunkdiseases.org
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Thank you for your attention

Renaud Travadon
rtravadon@ucdavis.edu

Kendra Baumgartner, Jonathan Kaplan, Albre Brown
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Product Chemical Name Active Ingredient | Application Group Producer
(per acre) Interval Number
: Bayer
Luna Experience |Fluopyram + 6.4 fl oz/acre 12 to 21 days 7,3 CronScience
Tebuconazole 189.271 ml P
23 oz/acre
Pristine Pyraclostrobin 652.03 g l4to2ldays 17 4 BASF
: . 16 oz/acre
Serifel BaC|IIu§ . (1.0 Ib/acre) 5to 10 days 44 BASF
amyloliquefaciens
United Phosphorus,
Topsin? Thiophanate-methyl! 1 % Ib/acret 7 to 14 days? i Inct
&
Rally? Myclobutanil? 6 oz/acre? 10 to 14 days? |32 Dow AgroSciences
LLC?
Latron B-1956 Modified phthallc_ 20z or 60ml NA NA J- R. Simplot
glycerol alkyd resin Company
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