
New insights on Xylella fastidiosa
subsp. pauca vector transmission to 

olive plants

Bodino N.1, Cavalieri V.2, Almeida R.P.P. 3, Saponari 
M.2, Dongiovanni C. 4, and Bosco D.1,5

1IPSP-CNR, Torino, Italy – 2IPSP-CNR, Bari, Italy – 3UC Berkeley, US  
4CRSFA Locorotondo (Bari) Italy, - 5University of Torino, Italy



2

Feil et al. 2003

Xylella fastidiosa is a xylem-limited bacterium

Introduction

well known in American 
agroecosystems

in Europe

Different Vectors→ (Spittlebugs)

Different agroecosystems

Different subsp. Xf (eg. pauca ST53)

Main characteristics of Xf pathosystemsBacterium

Crop

Vectors

Vectors are xylem-sap feeders insects

= 

New 
introductions

We focused on the transmission biology of Xf pauca by 
Philaenus spumarius from olive to olive 
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At the beginning of the XF-Actors project, 
it was known that

Philaenus spumarius was the main vector of Xf in 
Europe, as it was/is

• widespread, locally very abundant

• able to acquire Xf from and transmit to olive

Photo: Nicola BodinoAcquisition
Xf

Transmission 
Xf

Introduction

Cornara et al. J Pest Sci (2017) 90:521–530
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Aims

Post-acquisition
time

Transmission biology of Xylella fastidiosa spp. pauca ST53 by P. spumarius (WP 5.3)

Spread model of Xf on olive

Transmission dynamics of Xf
in the olive-P.spumarius pathosystem

Season 
(summer/autumn)

Acquisition Persistence Transmission
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Healthy adults

•Olive

•Field (3 days)

Acquisition
(AAP)

•single olive 
plantlets

•climatic
chamber (3 dd)

Inoculation
(IAP)

• 0-3-7-14-
21-28-56-
72 dd

•5 reps of 5 
insects

Time post 
AAP

Season 
(summer/autumn)

P. spumarius

Methods

Transmission dynamics of Xf in the olive-P. spumarius pathosystem

Year (2017/2018)
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Results 1st experiment

The proportion of Xf-
positive insects was
influenced by 

a) season 
b) interaction time 

post-acquisition x 
season
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The Xf load in insects 
increased over time, up 
to 2-3 weeks post-AAP 

Xf load in insects was
influenced mainly by 
the season 

Results 1st experiment
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The likelihood of Xf
transmission to 
olives increased 
significantly as the 
average Xf
population in insects 
augmented, 
regardless of the 
season 

Results 1st experiment
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The likelihood of Xf
transmission to 
olives increased 
significantly as the 
average Xf
population in insects 
augmented, 
regardless of the 
season. 

Results 1st experiment

Conversely, the 
number of PCR-
positive insects 
did not 
significantly 
affect the 
likelihood of Xf
transmission to 
the olives



Indoor

• Olive

• Field (3 days)

Acquisition
(AAP)

• Outdoor

Inoculation
(IAP)

• 3-7-14-21 dd
• 3 reps  32 

insects each

IAP time

• 3-7-14-21 dd
• 3 reps  16 insects each

Methods

Season 
(summer/autumn)

P. spumarius

Healthy adults

16 olive 
plantlets/cage

Spread model of Xf on olive

2017

2018

Year (2017/2018)
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Results 2nd experiment

Effect of the season

The proportion of 
infected insects was 
initially lower in summer 
(IQR: 31-35%) than in 
autumn (IQR: 66-77%) 
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Considering the total 
number of 
recollected insects 
(both PCR-positive 
and -negative 
individuals) in the 
2018 assays, the 
mean Xf population 
was higher in 
autumn, as expected 
by the higher rate of 
positive insects

Results 2nd experiment
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• The proportion of infected olive 
seedlings was higher after longer 
IAPs in autumn, and higher under 
controlled conditions than under 
semi-field conditions

• The spread of infection among 
olives only increased with the 
inoculation time in late season, 
especially under controlled climatic 
conditions and with a higher vector 
density. 

Results 2nd experiment
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Conclusions

P. spumarius is a competent vector of Xf to olive throughout its adult life

Xf acquisition rate of the vector varies between seasons in both experiments

bacterium load in the foregut of the vector increases during the first 2-3 weeks 
after acquisition, and then becomes stable

transmission rate to olive seedlings remains constant at different post 
acquisition times, but tends to increase for longer inoculation times

insect survival is influenced by the season (possibly a proxy of the insect’s age) 
and climatic conditions. Therefore, these two parameters affects the transmission 
outcome

Spread models can explicitly incorporate the role of the vector

in early summer, insects seems to be less efficient, but they actively visit olives. 
In autumn they seems to be more infectious, but most of them are on the 
herbaceous plants of the ground cover  
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