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Hyperspectral image Thermal image

Large natural variability of water and nutrient stress



Importance of plant traits to detect water stress as a function of stress levels
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Quantifying the abiotic status is critical for improved
detection of biotic-induced stress:

• Almond: OA: 83% (κ=0.65) → 94% (κ=0.87) 
• Olive: OA: 77% (κ=0.43) → 92% (κ=0.83)
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Xf

OA=92% (κ=0.83) 
compared with qPCR

OA=93% (κ=0.87) 
compared with qPCR

Vd

Disentangling biotic and abiotic stress
2021

Zarco-Tejada et al. (2021)
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→ Operational Xf-induced symptoms detection with existing 
high-resolution multispectral satellites

→ Operational use of hyperspectral satellites for Xf detection

New questions
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→ Sentinel-2, Worldview 2/3

→ BeXyl
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XF DETECTION WITH HIGH-RESOLUTION COMMERCIAL SATELLITES
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CONCLUSIONS

◼ Middle and Advanced stages of the disease can be detected with multispectral
satellite imagery

◼ Early detection of Xf-induced symptoms failed with multispectral data:
hyperspectral required

◼ Analyses of the disease progression show that specific spectral bands are
required to detect Xf at early stages

→ Highest sensitivity: SIF, blue NPQI, anthocyanins, and xanthophylls

◼ Current work focuses on new hyperspectral satellites for mapping early stages of
Xf infection
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