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Xylella fastidiosa

 Xf considered one of 
the most dangerous 
plant pathogens 
worldwide

 It can infect more than 
400 plant species









 29 partners from 14 countries, including 4 

non-EU (USA, Brazil, Costa Rica and Taiwan)



“A successful eradication of Xf requires:

i) early diagnosis
ii) a small infected area”



“The development of fast methods for early 
detection of the disease across large areas 
is critical”



Visual and pre-visual symptoms detection



Biochemistry quantification from hyperspectral
PROSPECT

(Jacquemoud & Baret, 1990)

Separation of total chlorophylls 
from total carotenoids

PROSPECT-5
(Feret et al., 2008)

Anthocyanins, chlorophylls and 
carotenoids

PROSPECT-D 
(Feret et al., 2017)

Xanthophyll dynamics
Fluspect-CX

(Vilfan et al., 2018)



Solar-induced Chlorophyll
Fluorescence quantification

 ~2% of the total incoming radiation
 Linked to photosynthesis
High spectral resolution required
Early indicator of stress
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Stress



Stomata closure - Temperature
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Imaging Spectroscopy
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Imaging spectroscopy

 hyperspectral remote sensing
 scanning the surface with a linear sensor
 images with 150-300 spectral bands

Contiguous spectral
information



Hyperspectral scanning
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Hyperspectral scanning
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Airborne campaign in the Puglia region



Airborne campaign in Alicante region



Airborne campaigns in the Balearic Islands



Leaf physiological measurements

Leaf Spectra Ca+b, Flav Anth

Leaf F



Airborne campaigns from Brindisi airport (Puglia)
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Camera setup



Hyperspectral 45 cm 
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Thermal 60 cm 



Thermal 60 cm 









Sensitivity of Plant Traits to Xf symptoms
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Robustness across years



Overall accuracy –
2 year dataset

All traits

w/o F/T

RGBNIR
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False Positives ?
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Revisits

Revisited 1,762 trees out of 3,328 evaluated in June 
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Linked leaf-canopy simulation models

Spectra

Image
Model-retrieved 

Plant Traits

Ca+b

Cx+c

Anth

Cw
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LIDF

SIF
Vcmax



Some conclusions

1. Early detection of Xf and other harmful diseases at the pre-visual stage is posible using
innovative remote sensing methods (VW / phytophtora / PWN …)

2. Critical to detect Xf-induced symptoms at early stage when infected areas are small

3. Adoption of new operational remote sensing methods is needed for surveillance
purposes

4. Multidisciplinary collaboration has been critical for success in Xf detection

5. Innnovation is critical: 
 Standard RS methods would have failed
 Technology currently provided by vendors / service providers would have failed
 Innovation means risk risk needs to be funded
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