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(Tumber et al. 2014. Calif. Agric. 68, 20-29)
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World Distribution of Xylella fastidiosa
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Napa County (North Coast) — Blue-green sharpshooter
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GLASSY-WINGED SHARPSHOOTER (GWSS)




World Distribution of the GWSS
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GWSS Distribution in California
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Mymarid egg parasitoids of GWSS
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GWSS detections by yellow sticky traps in Kern Co. Zone 3

(Southern Central Valley) Jun 21 - July 4, 2015
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Southern Central Valley, California
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Mechanisms of Mating Disruption (Miller and Gut 2015)

no impairments to males (M), females (F), or
signal from F; M can respond to F, traps (T),
or pheromone dispensers

M attracted to dispensers,

T.and F

MATING DISRUPTION

males (M), females (F), or pheromonal signal impaired;
exposed M cannot respond to F or traps (T)

M attracted to T and
but not dispensers

males do not

aggregate near
dispensers

males

near dispensers

aggregate

Competitive Attraction
(false-trail-following)
(confusion)

*

*

Induced Allopatry
(M drawn away from F)

Induced Arrestment
(reduced search)

F

female

calling
or mating
impaired

F or signal altered

M altered

activity period
shifted

sensory system
impaired

(clocked out)
(exhaustion)

Induced Allochrony

Desensitization
(peripheral adaptation)
(habituation)

female
signal

impaired

patial integrity

(elevated response
threshold)

(sensory blockage)

Sensory Imbalance
(signal adulteration)

Suppressed of signal composition of
Calling/Mating impaired signal impaired
Camouflage
(masking)

L J

Competitive Disruption
(a numbers game)

Non-Competitive Disruption
(not a numbers game)



Production, transmission, and reception of
vibrational signals

‘ 6 e A Signals produced by
B o 2N §¥%, abdominal vibrations
B (Tremulation).

vibrations alone or combined with other forms of signalling
(Cocroft and Rodriguez 2005. Bioscience 55:323—-334.).

Organs (subgenual anc
joint chordotonal) in the
legs presumably function as
substrate-vibration detectors.






Development of mating disruption methods
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3-step methodology:
1. Description...of GWSS

2. ldentification...of disruption signal
3. Execution...of mating disruption
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Ethogram of events in GWSS pair formation
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Nieri et al. 2017



Mate Selection Behavior in GWSS

Phase 1 \ Phase 2

Species & Gender Localization
Identification

Advertisement

A Copulatory Courtship

Phase 2 | Courtship

Nieri et al. 2017, Gordon et al. manuscript in preparation.



GWSS Communication: 1. Description
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GWSS male-male rivalry




Relative amplitude
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GWSS Communication: 2. ldentification

o FATMWNIN 21y * | v

@ Marker 06
19260 10280 19300

Signals
 White noise

* Female noise

* Female signals

0450 @ 40200 40250 4 4 S 41000 41050 41100

| ® 08 x

Pwak PF P




GWSS Communication: 2. ldentification
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GWSS Communication: 2. ldentification

Signals
 White Noise

‘/ — High Energy

 Female Signals
‘/ - 3% mated

* Female Noise

* Female signals with reduced gap between calls.
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GWSS Comunicatio: 3. Execution
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GWSS Communication: 3. Execution

Signal output measured at:

* Wire

* Cane touching wire

& ° Cane not touching wire
* Trunk

* Cane with insects

s




GWSS Communication: 3. Execution

emitter




GWSS Communication: 3. Execution

Bl Female signal Silent (control)
40 -
35 - x’=6.06,P=0.73
30 4 1
T 25 -
g 20 -

¥ 15 1

Lol

Mean
TREATMENT | Numberof | Numberof | tage of
insect pairs mated pairs !
mated pairs
Silence 134 28 21.5
F26s 134 1 0.6

(x2= 35.15, P < 0.0001)



cation: 3. Execution
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Vibrational control of GWSS and ACP in citrus orchards

ACP signals
Synthetic signals
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Fig. 1. Percentages of psyllids remaining unmated in disruption (solid line)
and control (dashed line) bioassays during the 1-h test period.

Ll it CERCECERS  (Lujo et al., 2016. J. Econ. Entomol. 109: 2373-2379)



FUTURE WORK:
Identify disruptive signals for other grapevine pests

Western grape Ieafhbpper . ﬁlrgmla creeper Ieafhopper
Erythroneura elegantula Ostrne " Erythroneura z:czac Walsh

UC Statewide |PM Project
© 2000 Regents, University of California
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Blue-green sharpshooter
Graphocephala atropunctata (Signoret)
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Summary

* Mating communication of many grapevine pests rely heavily on
the exchange of substrate-borne vibrational signals.

* GWSS mating communication signals were described for
identification of candidate disruptive signals.

* Disruptive potential of candidate vibrational signals
demonstrated in laboratory and validated under field conditions.

e Data support development of vibrational mating disruption as a
novel method to control GWSS populations.
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Project title: Identification of Novel Management Strategies for Key
Pests and Pathogens of Grapevine with Emphasis on the Xylella
fastidiosa (Xf) Pathosystem. Project # 2034-22000-012-00D
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