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What if plants compute?

Commentary on Segundo-Ortin & Calvo on Plant Sentience

Jordi Vallverdu
Philosophy Department, Universitat Autonoma de Barcelona

Abstract: The unexpended cognitive capacities of plants suggest the possibility of combining
them with advances in computation. It is important to explore such a new field of research
despite the incompleteness of the empirical support for it.
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The new discoveries about the cognitive capacities of plants need to be connected with
contemporary advances in the power of computation (Baluska & Levin, 2016). Do plants
themselves compute? Or can they provide mechanisms for computing? Adamatzky et al.
(2017) have shown that plants can provide a reliable way to design computational systems. It
might be possible to combine them with computation following engineering principles
because of their intrinsic mechanistic properties. Adamatzky (2019) suggests that using action
potentials as multi-functional signals in plants, through their vascular network, specifically
those of their leaves, can be implemented as a complete set of Boolean functions by selecting
locations for stimulating and recording electrodes.

Unconventional computing establishes bridges on both sides: (1) applying engineering
mechanisms to raw biological materials and (2) reverse-engineering how such biological
systems are built to process complex information. Very basic and classic examples of
bioinspiration for computational purposes are neural networks, genetic algorithms,
neurochips, neuromorphic computing, and swarm intelligence, among a lost list. On the other
side, the recent creation of xenobots based on Deep learning analysis of biological data
(Kriegman, et al, 2020), reservoir computing with plants (Pieters, 2022), and mycelium
computing using mushrooms all show that it is possible to implement not only computation
but basic logic and belectronic circuits with mycelium (Adamatzky, 2018; Adamatzky et al.
2020).

| can still recall the surprise and dismissal occasioned by Paco Calvo’s first ideas about plant
cognition. After further reading in several fields, my interests converged on minimal cognition
and plant cognition. Now there is the study of artificial cognition and the use of biologically
inspired design in new computational systems such as those created in the past decade in the
UWE Bristol Unconventional Computing Laboratory. The phylogenetic perspective of
cognitive complexity has revealed mechanisms in minimal cognitive systems such as slime
moulds (Vallverdu, 2018), that could be applied to other cognitive systems, such as the human
one, or to designing for scientific purposes, as in network design (Tero et al, 2010). Minimal
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cognition may provide a key to understanding complex cognitive systems, natural, mixed, or
artificial.
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