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Xylella fastidiosa
Geographic
Distribution

A Broad host range.

A Several bacterial strains of Xylel
fastidiosa affect different hosts.

ADNI LISOAYS t A
A Almond Leaf Scorch

A Citrus Variegated Chlorosi
A Olive Quick Decline
A Plum, Coffee, Peach

(@) caBl
A Oleander, oaks, elms, mpenium
maples, and sycamores. ' '
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Pierce's Disease Devastates :
Vineyards in California's Temecula §&
Region
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o Glassywinged Sharpshooter is native of southeastern

= = US and northeastern Mexico
= A o LYGNRBRdAzZOSR (G2 az2dziKSNYy /|
””””” = m o Warming temperature could create more favorable
S conditions for outbreaks

0 Longer season and broader geographical range of
vector activity .

0 Decrease vine recovery from cold curing (number
of days below 40F).

- GWSS Eradicated Area
[ Gwss Infested Area
County at Risk from PD/GWSS
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A CooperativeprogrambetweenUSDACDFA Ag CountyDepartmentsUniv of CA industry

groupsandthe public

AContain the Spread Prevent the spread of glassywinged sharpshootersto non-
infested areas with nursery inspections, trapping, and treatment, bulk citrus
Inspectionsareawide treatment programsand biologicalcontrol.

A Statewide Surveyand Detection Find new GWSSnfestationsand confirm that non-
Infested,at-riskareasremainfree of infestation

ARapidResponseRespondquicklyto detectionsof GWSSn new areaswith surveying
andtreatments

A Outreach Raiseawarenessabout Pierce'sdiseaseandits vectors

AResearch Sponsorresearchand developmentfor sustainablesolutionsto Pierce's
diseaseandits vectors



REGULATED NURSERY SHIPMENT RESULTS

Contain the Spread: Nurserie:

57,600 99.74%

2002 65,800 99.88%

2003 65,000 40 99.94%

A>350plant speciesare GWS$iosts o
2005 72,600 84 99.88%

A54% of / I £ A T ADF2A lickwded nursery = s "
locationsare locatedin GWSSnfestedcounties ®

2008 62,600 37 99.94%

A Inspectionof nurserystockin infestedareasprior =

to shippingto non-infestedareas e o j .
A Treatmentof nurserystockwhen necessary - - : o

A Certificationof shipments ;

AlInspectionof nurserystockat receivingnurseries 0
prlor to Sale 2017 36,700 6 99.98%
ATrappingin and near nurseriesshippingto non- :
infestedareas s



Bulk Citrus

Contain the Spread

A Citrustreesare primaryhostsfor GWS$hroughoutthe year

inactive in cold

AGWSSactive populations in warm weather (move to vineyards)

weather (found on harvestedfruits and binsand moveto processindacilities)

BULK CITRUS REJECTIONS

YEAR
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The areawide managementprogramscoordinate GWSSnanagementefforts in large,
agriculturallydiversegrapeand citrus productionareaswhere GWSS3s present
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The Beale Pilot Project (D. Haviland Kern County)

Casestudy for the use of areawidemonitoring and
treatment programsfor GWSSand monitoring and
roguingprogramsfor PDinfectedgrapevines

50km square (10x5) with citrus groves (orange),
vineyards (purple) and cherry orchards (pink).
Severalwindbreaks(tall trees that are reservoirfor
GWSYS)

470 traps annually (400 m squaregrid) have been
used to monitor GWSSpopulations regionally by
the CDFA,and to inform coordinated, areawide
treatmentsby the USDAAPHIRAreawideTreatment
Programto overwinteringGWS$n citrus.
Inspection of 50-60 vineyards (45,000 vines) per
year Grapegrowerswere responsiblefor treating
their own vineyards andfor the roguingof infected
grapevinedasedon surveysprovidedby UC




Total GWSS captured

Vines symptomatic for Pierce's
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The Beale Pilot Project (D. Haviland Kern County)

000001 o G N 1: All citrus trees treated with neonicotinoids Grape
- growers treated their vineyards with approximately
one neonicotinoidand one organophosphate

80,000

60,000
2: Two neonicotinoidapplications(foliar and systemic)

AR (4] 146 per yearcovering20-50% of citrus acreage Grapesl-2
20,000 0 i —l treatment per year
= [

@ 6
§ |—| i - H H I— ﬂ 3: Twoimidaclopridapplicationsper year covering50-
1 2 1 2 T 100% of citrus acreage Grapes3 treatments per year
Spraywindbreaks

=1 4. Two imidacloprid applications per year covering
100% of citrus acreage Grapes3 treatments per year

16,000 b)

12,000

disease

8,000 Spraywindbreaks
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Insecticide resistance in California populations
of the glassy-winged sharpshooter
Homalodisca vitripennis

Frank J Byrne © and Rick A Redak

Abstract

BACKGROUND: The glassy-winged sharpshooter, Homalodisca vitripennis (Germar), is a primary vector of Pierce's disease of
grapes in California. Systemic imidacloprid treatments have been the mainstay of area-wide treatment programs that were
established in the Central Valley (Kern and Tulare Counties) and Southern California (Riverside County) during the 1990s to
combat the pest. The programs helped to suppress populations on citrus, a major sharpshooter host, to levels that significantly
reduced migration into adjacent vineyards. However, beginning in 2012, there has been a resurgence of glassy-winged sharp-
shooter populations in Kern and Tulare counties, and hitherto successful treatment strategies have not been as effective. This
study investigated the possibility that insecticide resistance was a contributing factor to the population resurgence.

RESULTS: Topical application bioassays detected high levels of resistance to imidacloprid in Kern and Tulare populations, and
lower levels of resistance (perhaps due to cross-resistance) to the foliar neonicotinoid acetamiprid (20-fold), the pyrethroid fen-
propathrin (7.4-fold), and the butenolide flupyradifurone (4-fold). Samples of glassy-winged sharpshooters from citrus groves
under organic management also exhibited high levels of imidacloprid resistance.

CONCLUSION: The long-term use of imidacloprid has selected for resistance in glassy-winged sharpshooters. The most resistant
populations also exhibited resistance to the foliar neonicotinoid acetamiprid, the pyrethroid fenpropathrin, and the butenolide
flupyradifurone. High levels of imidacloprid resistance in insects sampled from organic groves indicate that resistant insects are
migrating from nearby conventional groves, which could compromise the control of sharpshooters in organic systems with
insecticides affected by cross-resistance.

© 2021 Society of Chemical Industry
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Grape Grower Guidelines

A August to September Survey for and remove grapevines that are symptomatic for PD. If
vines cannot be removed immediately, mark symptomatic vines for removal during the
winter. Assume the presence of asymptomatic, yetgebitive, vines that escape detection
and survive to the next season.

A November to Februany Control adult GWSS in their overwintering habitat. Take action to
ensure that no refuges exist, such as windbreaks. Coordinate treatments regionally to a
short application window, ideally less thancll@ d.

A March to June Monitor the overwintering host for egg masses and nymphs from GWSS
that may have survived winter treatment. If needed, retreat the overwintering host to
control the first inseason generation of GWSS before they become adults that migrate to
grapes in summer months.

AAW' to July Treat grape vineyards with a sKster_nic insecticide to ensure that immiﬁrating
GWSS that ac%uw_e théfbacteria from any chronically infected vine (infected but sti _
asymptomatic during surveys the previous fall) are Unable to move to and infect new vines.

A Repeat this process annually to account for inefficiencies in efforts to control GWSS and
rogue infected vines.



Longterm Management of GWSS
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Treated: This healthy three year old vineyard has been treated using the new Untreated: The many blue stakes in this four year old untreated vineyard are where
management protocol. The fallow land behind the vineyard is where vineyards wel vines have been lost to Pierce’s Disease and are being replanted.
to Pierce’s disease, and removed during the epidemic of 1996 to 2000.

https://www.sandiegocounty.qoy
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Registered Insecticides for GWSS Management

Synthetic Chemicals

Organic Chemicals

A.

IMIDACLOPRID
(Admire Pro, soil application) 7-14 fl oz/acre 12 0

RANGE OF ACTIVITY: Pests: narrow (aphids, glassy-winged sharpshooters, Asian citrus psyllid, citrus leafminer,
weevils, whiteflies); Natural enemies: predatory beetles and parasites

PERSISTENCE: Pests: long; Natural enemies: intermediate
RESISTANCE: Some glassy-winged sharpshooter populations in Kern County.
MODE-OF-ACTION GROUP NUMBER': 4A

COMMENTS: Apply to soil; remains effective 4 to 5 months. Moderately effective against nymphs and adults. Requires
3 to 4 weeks for uptake into mature citrus to begin to kill the sharpshooter nymphs and adults; does not kill eggs.
Lightly pre-wet soil for several hours before application to break soil surface tension. For optimum uptake, apply to
newly planted trees or trees irrigated by drip, microsprinkler, or low-pressure irrigation systems. Emitters must
provide even, uniform distribution of water. Once the irrigation system reaches operating pressure, inject the
insecticide into the system over a calculated time interval (generally 2 hours) to allow uniform distribution
throughout the system. The use of a dye marker in the insecticide solution is recommended to determine when lines
are clear of the insecticide. Once the solution has cleared all irrigation lines and emitters, continue irrigation to move
the insecticide into the active root zone but do not overirrigate or cause runoff. Wait 24 hours before subsequent
irrigations. Apply in citrus orchards just before bloom (March) or after petal fall (May-July). Repeat applications of any
neonicotinoid insecticide (acetamiprid-Assail; imidacloprid-Admire) can lead to resistance to all neonicotinoids.
Alternate neonicotinoids with an insecticide that has a different mode of action to help delay the development of
resistance.

. PYRETHRIN#
(Pyganic EC5.011) 4.5-15.61 fl ozfacre 12 0
(Pyganic EC1.4) 16-64 fl oz/acre in 100-200 gal (QQ) 12 0

RANGE OF ACTIVITY: Pests: broad (many insects); Natural enemies: most

PERSISTENCE: Pests: short; Natural enemies: short

MODE-OF-ACTION GROUP NUMBER': 3A

COMMENTS: Short residual, requires repeated applications every 10 to 14 days. Buffering the final spay solution to a
pH of 5.5-7.0 is important for efficacy. Pyrethrins degrade rapidly in sunlight. Pyrethrins are only suppressive of
glassy-winged sharpshooter, thus frequent applications are needed.

...PLUS...

415 NARROW RANGE OIL# 0.5-1.0% See label See label
RANGE OF ACTIVITY: Pests: broad (unprotected stages of insects and mites); Natural enemies: most

PERSISTENCE: Pests: short; Natural enemies: short

MODE OF ACTION: Contact including smothering and barrier effects; also improves translaminar movement and
insecticide persistence.

COMMENTS: Check with certifier to determine which products are organically acceptable.

https://ipm.ucanr.eddagriculture/citrus/glassywingedsharpshooter/
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Statewide Survey, Detection, Response

CALIFORNIA
"‘ PD/GWSS BOARD
Partnership for Winegrape Pest So 15
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R PROCLAMATION OF AN EMERGENCY PROGRAM AGAINST THE
GLASSY-WINGED SHARPSHOOTER

CALIFORNIA DEPARTMENT OF FOOD AND AGRICULTURE

PAGE 2

Glassy-Winged Sharpshooters Found

. . . St FOR THE CITY OF VACAVILLE IN SOLANO COUNTY
inStanislaus and El Dorado Countigs v canweeter
iiebinstl it i Can the Spotted On October 1, 2021, the California Department of Food and Agriculture (CDFA) confirmed the
U Plon s Dlseme cviel Lantorndly Spraad presence of the glassy-winged sharpshooter (GWSS), the invasive vector of the bacterium that
rogram’s critical role in rapid Pierce’s Disease? . . . . . - -
detection and containment causes Pierce’s disease in grapes, in the city of Vacaville, Solano County. Based on this
e PAGE 3 detection and recommendations from CDFA GWSS staff entomologists, the CDFA concludes
= that an infestation of GWSS exists in the area. This pest presents a significant, clear, and
e
: Nk El Dorado
‘Sonoma Napa Sacramento Alpin
\ Amador
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Resistant Varieties

UCANR: Safeguarding abundant and healthy food for all Californians
Pierce’s disease-resistant grape varieties give growers
hope

Author: Saoimanu Sope Published on: August 22, 2022

WINTER 2021
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Wines Made From PD-Resistant e
Grapevines Spotlighted at Pekor Spotied.

Unified Wine & Grape Symposium Lantemfly?

DARC 2




amminareNoir has chgracteristics ErranteN0|r has charactenstlcs
of Cabernet Sauvigncemd Petite Sirah of Cabernet Sauvignon

AmbuloBlanchas characteristics CaminanteBlanchas characteristics
of Sauvignon Blanc of Sauvignon Blanand Chardonnay



Introducing

XylIPhi-PD’

Bactericide for use in grapevines.

A&P.
Inphatec

The Proven Treatment and Prevention
for Symptom:s of Pierce’s Disease

* Alternative to costly rogueing * Flexible application timing with
and replacement of grapevines. durable injection system.

e Maintains production, efficiency, * OMRI-listed for use in organic ‘Oml:'ﬂil
and uniformity in the block. production. R

XylPhi-PD
Consistent XylPhi-PD use

reduced PD incidence by 3z

57% year-to-yearin a
4-site California field study.'

* 400 commercial vines with a history of
Pierce’s Disease (PD):
- 200 untreated controls;
- 200 treated with XylPhi-PD.

Number of PD-positive vines

« Detection of Xylella fastidiosa (bacterium i,‘.z{:g:?e i:;ﬁ:;ﬁe

that causes PD) by DNA-based qPCR, 0
performed on petioles collected from 2019 2020 2019 2020
vines in the fall of both 2019 and 2020.

Bactenal ced
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Bacteriology

Control of Pierce’s Disease of Grape
with Paraburkholderia phytofirmans Ps]JN in the Field

Steven Lindow, '® Renee Koutsoukis, Kyle Meyer, and Clelia Baccari

Department of Plant and Microbial Biology, University of California, Berkeley, CA 94720
Cdfa CALIFORNIA DEPARTMENT OF Accepted for publication 17 October 2023.

FOOD AND AGRICULTURE

CDFA Homepage

What is Pierce's Disease?

Pierce's Disease is a bacterial infection, which is spread by bugs that

P i e rce : S D i Sea Se feed on grapevines, particularly the "glassy winged sharpshooter.”

Grapevines that become infected with PD can quickly become
Resea rCh Updates sick and die.

piercesdisease.cdfa.ca.gov

,\

Navigation
Research Updates Home Biological control of Pierce's disease of grape with an
Projects endophytic bacterium.

Project Reports
PD Research Symposium Pls: Steven Lindow
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Home > Crops > Grapes > A new biocontrol shot protects wine grapes from Pierce’s disease

< Crops

Corn A new biocontrol shot protects wine
grapes from Pierce’s disease

Cotton

Cover Crops

Forage

Fruit
e

Hemp

Orchard Crops

Rice

Tree nuts

Vegetables

Vine Crops

Weeds Uni;/ersity of Florida plant pathologist Don Hopkins surveys vines in University of California -Riverside test plots for symptoms of

Pierce's disease.



|dentification of Grapevine Native Biological
Control Agent oKylella fastidiosa



