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Motivation

Globalisation and climate change have led to an 

increase in pest invasions and outbreaks worldwide, 

causing significant crop losses and economic damages. 

ÅThese costs are rising and were mostly due to 

invasive insects (88%)

ÅThese costs mainly resulted from direct resource 

damages and losses (75%)

Renault et al. 2022

Traditional monitoring approaches are 

inadequate in detecting invasions or outbreaks 

during their early stages, when management 

protocols are most effective and sustainable. 

Visual survey Camera / pheromone traps Remote sensing



Seconds-Hours Weeks-MonthsDays-Weeks

Bulk damage

Imageable symptomsPlant volatiles

Minor damage

Early intervention

Early pest detection for sustainable agriculture

Severe damage

Crop loss

Plant EcoAir

In collaboration with:

ÅProf. Meredith Schuman

ÅDr. Sergio Ramos

3

Source: DJI



BIO 339 / Co-Evolution with Herbivores / Schuman

Attract predators and parasitoids 
(Kessler & Baldwin 2001, Brodman et al. 2008)

Repel adult herbivores
(Allmann et al. 2013)

Schuman and Baldwin, 2012, Ch. 

15 in The Ecology of Plant 
Secondary Metabolites

Plant volatiles é

Slide taken from M. Schuman (BIO339, Co-Evolution with Herbivores)

Plant volatiles for remote sensing of insect pests
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é collection

What make volatiles an excellent 

early warning system?

ÅRapid (released withing seconds / hours)

ÅPredictable (provide info about the physiological 

and phenological status of the plant)

ÅTailored (mixture and ratio depends on the 

herbivore)

https://doi.org/10.1017/CBO9780511675751
https://doi.org/10.1017/CBO9780511675751
https://doi.org/10.1017/CBO9780511675751
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Drone-base collection of plant volatiles
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Agriculture Beyond Visual Remote Sensing," in IEEE Robotics & Automation Magazine, vol. 30, no. 4, pp. 41-51, Dec. 2023.


