


Layers of ecological complexity: 
 
ü   environment (e.g. temperature) 
ü   vector ecology 
ü   pathogen ecology 
ü   host plant ecology 
ü   outcome of various interactions 
ü   disease management 
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Vectors and pathogen 



Xylella fastidiosa 

•  Gammaproteobacteria, Xanthomonadaceae 
•  Xylem-limited bacterium 
•  Colonizes >350 host plant spp., usually without causing disease 
•  Present throughout the Americas, more recently reported in 

Taiwan, Italy, France, Iran, Spain… 
–  Major crops affected include grape, citrus, coffee, almond, peach, plum, 

pecan, olive, various ornamentals and shade trees 

•  Xylem sap-feeding insects are only vectors 
•  Cicadellinae (sharpshooter leafhoppers), Cercopoidea (spittlebugs) 



Plant colonization 

Newman et al. 2003 



Vector transmission of X. fastidiosa 
- the basics - 

ü No vector species – pathogen strain specificity 
ü Nymphs and adults transmit X. fastidiosa 
ü No latent period 
ü No transmission after molting 
ü No transovarial transmission 
ü Persistent 



Brief introduction 
 

Why are we here? 
 

Drivers of disease emergence 
 

X. fastidiosa – what does it mean? 



October 2013 March 2016 

Donato Boscia 

X. fastidiosa detected in  
Italy in October 2013 



The previous ‘absence’ of Xylella fastidiosa 
from Europe is not a recent interest to 

those working with this bacterium  

vectors are not a limiting factor 
anywhere in Europe

the fact one cannot ‘see’ disease or detect the 
pathogen does not mean it is not present

introductions should be prevented, efforts 
to limit dispersal should be implemented 







Recombination more common than mutations 
-using ‘field’ MLST data- 
Relative rate of recombination to mutation 1.66 
Mean divergence of imported DNA 1.5% 
Data: all MLST data available in November 2017. 
Analysis done with ClonalFrameML using default settings. 

High rates of recombination with co-cultures High rates of recombination in vitro 

Kandel et al. 2016 



Does recombination matter? 
-a detection/inference example- 

Coletta-Filho et al. 2017 



Taiwanese
Xylella

subspecies pauca

subspecies fastidiosa

subspecies sandyi

subspecies morus

subspecies multiplex

X. fastidiosa taxonomy 
 
•  based on MLST, robust 
•  MLST important due to high rates 

of homologous recombination 
•  but what does it tell us? 

Almeida and Nunney 2015 
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What does subspecies 
mean biologically? 

-an example with pauca- 

… 



What does ST mean? 
-an example with 

subspecies pauca ST53- 
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Sicard et al. 



Host plant X. fastidiosa

Host jump predictions 



Host plant X. fastidiosa 

Test is statistically significant 
-i.e. no congruence of trees- 

Host plant X. fastidiosa Host plant X. fastidiosa
tree congruence, host jump prediction feasible no tree congruence, host jump prediction not feasible 



Newton B. Pierce 

A historical perspective as Europe embarks on X. fastidiosa research 



 
 

X. fastidiosa diseases are complex, multi-factorial, 
and management requires holistic approaches. 

 
There is no ‘one-size fits all’ solution for X. fastidiosa 

diseases, or any solution available that does not require 
vector control and inoculum removal. 

 
 



unknown source 
‘the internet’ 


