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Program description including the formation program abroad 
 
This PhD project aims to bridge functional plant ecology and plant ecophysiology to support the 
conceptualization and prototyping of plants as components of novel bio-communication systems, plants as 
antennas, energy sources, and biosensors. 

The research will focus on plant functional traits (e.g. leaf thickness, pigment composition, turgor pressure) 
and ecophysiological parameters (e.g. water content, membrane potential, ion concentrations) that 
influence the electromagnetic and energy-generative potential of leaves.  

The PhD will integrate trait-based modeling, physiological measurements, and conceptual design, with 
simulation studies to evaluate leaf performance in communication setups. Special emphasis will be placed 
on species selection, identifying plant candidates suitable across ecosystems such as forests, 
agroecosystems, and urban green spaces. 

The international formation program will provide the PhD student with interdisciplinary training through 
the EcoSentinel project’s global partnership. Focusing on plant functional traits and ecophysiological 
properties, the student will receive hands-on experience in trait analysis, physiological measurements, and 
data integration across diverse environments. Training at leading institutions will cover methods to assess 
leaf structure, water relations, ion balance, and other traits linked to plant performance in bio-
communication and energy systems. Supported by experts in ecology, physiology, and bioengineering, the 



program fosters a holistic understanding of plants as biosensors, antennas, and energy sources for 
innovative environmental monitoring technologies. 

The period abroad will take place at one of the partner institutions involved in the projects: 
Fundacio Privada Universitat i Tecnologia, Barcellone Spagna, Ignion srl, Sant Cugat del Vallès, Spagna, PLANT-
EBV, Renkum, Netherlands, Universite Cote D'Azur, Nice, France.  
The specific location will be selected based on the project's needs, while also considering the doctoral 
candidate’s aptitudes. 
Financial support: 100022-2024-ER-HE-FOOD-ENV_EcoSentinel 
 
Funds are already fully available. 
 
Funds are available for the purchase of research materials and for a laptop dedicated to the doctoral 
candidate. 
 
We intend to apply for the merit-based funding and are available to co-finance the remaining amount. 
 
Co-financing to cover the 0.6 point missing (0.4 from UniGE). 
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