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RESEARCH BY NEW TECHNOLOGIES

Mating behavior & vibrational signals
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ISSUES WITH NEW SCIENCES

What proof do authors have for their claim
that vibrations they have recorded in the
substrate are actually used by leafhoppers
for communication? Why don’t they consider
more common ways of communication like
pheromones?

Anonymous reviewer, 2008

| believe that this approach [mating
disruption by playback of vibrational
signals] is useless in the field and I find
it highly unlikely that it can ever be used
in pest management.

Anonymous reviewer, 2009

Meta Virant-Doberlet — International Biotremology Congress 2016 — FEM Italy h,'umm'ua, ﬂrst




Scaphoideus titanus MATING DUET




Empoasca vitis MATING DUET
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BIOLOGY & BEHAVIOUR
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COMMUNICATION PATTERN
e

d _\ d long-range mate searching
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Scaphoideus titanus
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Mazzoni et al. (2009): Bull Entomol Res 99, 401-413; Mazzoni et al. 2014; Polajnar et al. 2014



KEY BEHAVIOUR

Disturbance Noise

1. Species-specific

STEP 1

Mating behavior & vibrational signals

2. Masking signal

3. In laboratory, S. titanus mating can be
disrupted by DN playback

| STEP 2
Signal function assessment (playback test)

\

+STEP 3
Lab test of mating interference
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4 YEARS FIELD TRIALS
-

Applied biotremology

' =, <a * The DN succesfully disrupts S. titanus mating in semi-field
STEP 4 conditions.

Field test of mating interference |

To be effective the DN amplitude must be above:

| sTEP 5 > 15 um/s = individuals on the same leaf
Experiment in commercial orchards > 1,5 um/s - individuals on different leaves

STEP 6 * The DN must be contlnuously played onto the plants.

System prototype in commercial orchards

(Eriksson et al. 2012, Polajnar et al. 2016)



FIRST «VIBRATIONAL VINEYARD»

®

Location:
San Michele all’Adige (ltaly)

Management: Organic

/ £
IstitutorAgrario/Di ™

SanMichele"AlliAdige Ca bernet

Trellis system: Guyot
Franc

Variety: Cabernet Franc CONTROL 1
Cabernet Franc

Surface: 1.5 Ha

CONTROL 2
Layout: Chardonnay
2 shakers/row (110 shakers)

Total power: 270 W
biological First.




«VIBRATIONAL VINEYARD» LAYOUT
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THE FIELD
-

Monitoring the vineyard .
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FIELD CHECKS & SET-UP
N
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I FIELD CHECKS
.

Amplitude (um/s) through the rows

”

Check 1 Check 2
(after three weeks)

1 18,1 1 | 356 | 120
2 34,2 50,9 2
Same 3 7,2 3
leaf c;> 4 26,6 5,7 8,7 g 4
o 5 24,0 6,3 o 5
6 | 513 36,8 6,5 6
> 15 7 4,9 7,1 7
um/s 8 24,3 8

3 9 15 21
Distance (m)
1 1
Different 2 2
3 3
leaves % A % .
o S o 5
>1,5 6 6
7 7
um/s 8 8
3 9 15 21 3 9 15 21
Distance (m) Distance (m) biolegical First.



FIELD CHECKS
e

Population density and trend
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EFFECTS ON BIODIVERSITY
-

Spiders population density and trend

Frappage i
*  Weekly
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FURTHER STEPS
.

Perspectives

* layout improvements to reduce dissipation and to
further enhance emitters performances.

* There seems no dispersive effect on S. titanus adults
as well as on spiders.

* Mating disruption efficacy:

> The effect on leafhopper population density
will be assessed in Spring 2018.

l@$ Eg{\\lﬂ%ﬁ%ON E * Other sides effect on:

\{ MACH o > Other target and non-target species
> Plant physiology

new vineyards installations to foster know-how accumulation
biologleal First

Ph. U. Salvagnin
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