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ABSTRACT

Before the upheaval brought about by phylogenetic classification, classical taxonomy separated living
beings into two distinct kingdoms, animals and plants. Rooted in ‘naturalist’ cosmology, Western science
has built its theoretical apparatus on this dichotomy mostly based on ancient Aristotelian ideas.
Nowadays, despite the adoption of the Darwinian paradigm that unifies living organisms as a kinship,
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KEYWORDS
the concept of the “scale of beings” continues to structure our analysis and understanding of living Kinship; phylogeny; plants;
species. Our aim is to combine developments in phylogeny, recent advances in biology, and renewed relatives

interest in plant agency to craft an interdisciplinary stance on the living realm. The lines at the origin of
plant or animal have a common evolutionary history dating back to about 3.9 Ga, separating only 1.6 Ga
ago. From a phylogenetic perspective of living species history, plants and animals belong to sister groups.
With recent data related to the field of Plant Neurobiology, our aim is to discuss some socio-cultural
obstacles, mainly in Western naturalist epistemology, that have prevented the integration of living
organisms as relatives, while suggesting a few avenues inspired by practices principally from other
ontologies that could help overcome these obstacles and build bridges between different ways of

connecting to life.

Introduction

Our sisters the plants. At first glance, thinking about life in
terms of fraternity or sorority seems more indebted to animist
ontology than modern scientific rationality. And yet, for more
than a century and a half, biology has been unified under the
Darwinian paradigm that inscribes all living beings in a unique
historical process.'Extant species originate from ancestral spe-
cies via a mechanism of descent with modification, so much so
that, going back through the emergence of original species, all
current species show a degree of kinship to a greater or lesser
extent (Figure 1, left). However, the consideration of living
beings as relatives does not readily obtain in modern scientific
contexts, given science’s adherence to an Aristotelian vision*’
and a genesiac understanding that places humans at the top of
the pyramid of living beings (Figure 1, right). These visions
certainly participate in the origin of the concept of “plant
blindness”, a philosophical vision of the plant as a form inferior
to the animal, and thus the human tendency to ignore the
importance of plant life outside of its utility as a resource.
However, some authors favor the hypothesis that the inatten-
tion to plants could be more due to human cognitive specifi-
cities than to cultural biases.*

As biologists, cognitive scientists and geographers working in
a multidisciplinary context it seemed necessary to us to put these
questions to work collectively. Students and teachers had the

greatest difficulty in extracting themselves from dichotomizing
between animals and plants, which made it very difficult to think
about relationships and links among living organisms. We felt it
was necessary to initiate a discussion on homologies, in the
biological sense, i.e. similarities inherited from a common ances-
tor, between human and non-human animals, and plants, and
this in the light of recent scientific work by comparing work
from the life sciences with that from the humanities.

In this preliminary article, we aim to point out why scientists
still have trouble viewing plants and animals’ as related, when it
has been shown, particularly by scientific studies and numerous
studies conducted on science, that most scientists are not the
naturalists® that some would like to see, and that there is a big
gap between the discourse on science and scientific actions in
laboratories for examples’ 68 Of course, it is not necessary to
share kinship to feel proximity or attachment, but we question
here the blindness to animal genetic kinship with plants because
of an ideological positioning that categorizes the latter as “other”.
Other issues are also on the agenda. What does genetic and
biological research show about the homologies between plants
and animals? How can we go beyond the borders built between
these “kingdoms” in modern science to better think and help
find appropriate forms of cohabitation between humans and
non-humans in times of major ecological crises’?
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Figure 1. On the left, Darwin’s tree of life (1837) schematizing the phylogenetic view of the evolution of the living. On the right, the scales of Lull (1305) and Bonnet (1745)
representing the hierarchy (stairs) of the beings, scala naturae, inspired by Aristotle (343 BC).

First, we will look at works in the life sciences showing the
homologies between animals and plants through genetics and
biology. Then, we will outline the socio-cultural obstacles to
such a rapprochement and will try to understand how scientific
debates on plant agency,'® echoing the emergence of public
debate on plant intelligence, allow us to think differently about
our relationship with life that could open up other research
vistas for a better understanding and openness to what con-
nects humans and plants.

Homologies between plants and animals

Phylogenetic classification makes plants and animals
sisters

The Earth formed within the solar system about 4.56 billion
years ago (giga-annum, Ga), thus, the history of the earth spans
ca. 1/3 of the history of the universe, which dates back to ca.
13.8 Ga ago. The conditions for the development of prebiotic
processes, including the presence of liquid water, were not met
until about —4.4 Ga. Cellular life, i.e. self-replicating units
separated from the external environment by a biological mem-
brane, would have appeared at around -3.9 Ga in an oxygen-
free environment. Presence of 3.77-4.28 Ga-old putative fossi-
lized microorganisms supports the view that life on earth can
be dated back to ca. - 4.0 Ga."' The oldest evidence of biolo-
gical activity, in this case anoxygenic photosynthesis, is
revealed by the enrichment of carbon isotope 12 in graphites
from the Isua Formation (Greenland) at —3.85 Ga.'? This
photosynthesis was probably due to bacteria, single-celled pro-
karyotic organisms whose existence is attested as early as
-3.46 Ga, the age of the oldest rocks of biogenic origin such
as the stromatolites of the North Pole Formation (Australia).
Eukaryotic cells, or eukaryotes, are thought to have appeared
around —2.7 Ga (as evidenced by the presence of steranes’ in
Australian shales, 13). Eukaryotes are thought to be the result

of the fusion of bacteria and archaea'*!® in a world where the

increasing activity of cyanobacteria (this time using oxygen-
based photosynthesis) saturated environment with a poison
that was lethal to most species at that time: oxygen. Around
2.4 Ga, this oxygen became prevalent in the atmosphere, mark-
ing a turning point in the history of life, called the great
oxidation. The lineage of eukaryotes with internal organelles
capable of detoxifying oxygen, the mitochondria, was able to
survive this ecological crisis. These mitochondria are the result
of an endosymbiotic process, corresponding to the incorpora-
tion of a-proteobacteria by a primitive eukaryotic cell about 2
billion years ago.'® This lineage, ancestor of all current eukar-
yotes, diversifies into several groups around —1.6 Ga, including,
among others, the lineages at the origin of plants or that at the
origin of animals.'”'® The evolutionary history of the cellular
lineage of living cells goes back to about —3.9 Ga, or even to
—4.4 Ga if we consider the protobiontic forms,* thus plants and
animals shared nearly two thirds of a common evolution before
separating (Figure 2). At the scale of the history of life, and
from a phylogenetic point of view, plants and animals are
therefore sister groups. The main difference between animals
and plants is that the latter have benefited from an additional
endosymbiosis developed through internalization of cyanobac-
teria as the origin of the plastid.'® The very first acquisition of
the plastid gave them their photosynthetic capacity, and thus
their autotrophy. It is probably the main driving force behind
their evolutionary success. It should be noted, in this case, that
it is the plants that present an additional evolutionary innova-
tion, just like the brown algae resulting from secondary endo-
symbiosis, while all the other eukaryotes (including humans)
have preserved their ancestral cellular organization.

What have we, animals and plants, inherited in common
from this evolutionary kinship? As living organisms, we share
the basic cellular machinery: we code and store genetic infor-
mation in the form of DNA and transport it as messenger RNA
to the ribosomes where we decode it identically in order to
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Figure 2. Diagram of the evolution of living organisms since the formation of the earth. From —4.4 Ga the stabilization of the presence of water on Earth makes possible the
development of prebiotic self-replicating processes that would have led to the formation of protobiontic cell forms even before —4 Ga. Changes in the isotopic proportions of
carbon (—3.85 Ga) and the formation of stromatolites (—3.45 Ga) attest to the photosynthetic activity of primitive prokaryotic cells. These primitive forms, like today’s
prokaryotic cells, probably exchanged their genetic inheritance directly between individuals in addition to being passed on by progeny from generation to generation. During
the Archean, two major prokaryotic lines emerged from this network: bacteria and archaea, which, by fusion, led to the appearance of a third line: the eukaryotes. The
development of oxygenic photosynthetic activity led to the accumulation of oxygen consequently radically modifying the earth’s atmosphere at the Archean - Proterozoic
hinge. Between —2.5 and —2.2 Ga, the endosymbiosis of an alpha-purple bacterium as the origin of the mitochondria might have allowed the survival of a primitive group of
eukaryotes as the origin of all current eukaryotes. Finally, toward 1.5 Ga, the additional endosymbiosis of a cyanobacteria, as the origin of the plastid, by a group of
eukaryotes gave rise to the line of “green plants” which thus acquired the capacity to carry out photosynthesis. It should be noted that other lines of algae appeared later

following additional endosymbiotic events between eukaryotes.

synthesize proteins. Similarly, we share many signaling and
basic metabolic regulatory molecules. In addition, as eukar-
yotes, our cells contain a nucleus that confines chromosomes
and share in their cytoplasm a cytoskeleton, endoplasmic reti-
culum, Golgi apparatus, lysosomes, peroxisomes and mito-
chondria. Thanks to the latter, animal and plant cells produce
energy from sugars and respire in the same way. In addition,
plants can synthesize sugars through photosynthesis.

A nervous system in plants?

The above elements might suggest that plants are living beings
endowed with all biological bricks, to allow some form of
agency. Such an assumption is anything but new. Luigi
Galvani at the end of the 18th century, like Alexander von
Humboldt, carried out pioneering work that led to the conclu-
sion that the bioelectric nature of animals and plants was similar
(Baluska, 2009a,b). At the end of the 19th and beginning of the
20th century, the existence of action potentials was demon-
strated in various plants (mainly in Dionaea and Mimosa pudica,
plants with rapid movements) suggesting that the excitability of
certain plant cells could be a mean of intercellular communica-
tion in these organisms.'” Soon after, Jagadis Chandra Bose’>*!

highlighted the importance and pervasiveness of electrical sig-
naling between plant cells to coordinate their responses to the
environment.** Bose’s general conclusion was that plants have a
“nervous system”, a form of intelligence, and are capable of
remembering and learning,” as had already been proposed by
Charles *, and his son Francis 25. Since then, evidence has
demonstrated that electrical signaling over long distances is an
effective means of cell-to-cell communication in response to
many biotic and abiotic sources of stimulation in plants, as
well as in eukaryotes as a whole**>> *°, Despite these repeated
demonstrations, the concept of the “plant nervous system” was
neglected by most of the scientific community until the begin-
ning of our century.’'

Convergences or common heritage?

Recently, strong similarities between plants and animals have
been discovered for mechanisms long considered the exclusive
prerogative of animals, such as innate immunity for example.
These similarities are classically explained through the idea of
evolutionary convergence, i.e. the independent appearance in
two lines of equivalent adaptive solutions in response to the
same problem [36,b]. An alternative hypothesis exists: that of
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the conservation of ancestral processes developed prior to the
separation of lineages. For example, the innate immunity of
animals and plants thus features common principles.’”>*®
While multicellular eukaryotic organisms use sophisticated
immune systems at several levels to prevent microbial infec-
tions, the first barrier is the activation of innate immunity that
displays strong similarity between animals and plants. The
recognition of microbes (viruses, bacteria, fungi, oomycetes)
is based on molecular patterns recognized as non-self-
perceived by structurally similar receptors [eg. Toll-like recep-
tor 39] that activate similar signaling pathways. These data lead
to a holistic view of innate immunity as a general characteristic
of eukaryotes derived from their common ancestor. In addi-
tion, the mechanism for oxidative burst (represented by gen-
eration of reactive oxygen species) required for the immune
mechanism found in animals and plants share numerous
similarities*” that indicates a potential homology.

Similarly, given the need for systemic communication in
multicellular organisms, neurobiological-type processes that
require electrical signaling based on the activation of ion
channels may originate from deep homology.***
Interestingly, the plant GLR glutamate receptors emerge to
predate the metazoan NMDA glutamate receptors (Figure 1
in 42, 43). This new hypothesis challenges the long-held view
that these similarities were due to evolutionary convergences.
And yet, strong similarities between plants and animals
regarding this electrical signaling and its role in plants
have recently been (re)discovered. Indeed, the recording of
action potential (the electrical messages that are transmitted
along neurons in animals) has been known in both plants
and animals for a very long time."”*' This field of research
has benefited from a strong resurgence of interest over the
last 15 years, some authors now propose a broadened defini-
tion of nervous system to better understand the evolution of
plants and animals.**

Numerous data obtained by molecular, electrophysiological
or imaging techniques have largely confirmed the existence of
these processes in plants.*>*® It has also recently been shown
that the fungi Pleurotus djamor generate action potential-like
spikes that might manifest propagation of growing mycelium
and communication processes in the mycelium network®” that
could be involved in fungal behavior.*®*’ The bacterium
Escherichia coli can also perceive changes in its environment
through changes in membrane voltage inducing depolarization
and calcium influx, resembling action potentials recorded in
animals.””! These action potentials can be detected during the
growth phase of biofilm-forming bacteria, whereas they are
absent when the biofilm stops growing or in a strain that
does not form a biofilm.”> The genes encoding the majority
of ion channel families that enable membrane potential regula-
tion are very similar in plants, animals and even bacteria.
Certain ion channels are indeed archetypal channels found in
animals as well as in plants, fungi, bacteria or archaea.” >°

Similarly, homologues of all molecules serving as neuro-
transmitters in animals (acetylcholine, dopamine, norepi-
nephrine, adrenaline, serotonin, histamine, melatonin,
GABA or glutamate) exist in plants even though their roles
may be different and their functions are not yet fully eluci-
dated. At least, members of catecholamine precursors, chiefly

phenylethylamine, are known to stimulate the oxidative and
calcium signaling mechanisms in plant cells [57,b]. Frantisek
Balugka’s team has shown that polar transport of auxin (a
tryptophan derivative, as is serotonin) at the apex of the root
is accomplished by exocytosis and active vesicle recycling, as
in animal chemical synapses [58; 58]. The cells in which
“plant synapses” have been described appear to share simila-
rities with neurons, most notably, the capacity to sponta-
neously generate action potentials.”” These researchers have
also shown that glutamate coupled to plant homologues of
glutamate receptors controls the flow of endocytic vesicles in
these cells of the root apex as well as transient calcium
variations during the induction of action potentials.
Recently, it has been shown that the model plant
Arabidopsis thaliana can detect exogenous signals, such as
herbivore attack, and use glutamate to transmit information
throughout the plant. This is achieved through glutamate
receptors that convert this signal into an increase in intracel-
lular calcium that spreads to distant organs.” This allows
rapid activation of defense responses in undamaged parts of
the plant. This function is equivalent to that observed in the
vertebrate nervous system of animals for which glutamate is
the most abundant excitatory neurotransmitter used by nerve
cells to send long-range signals to other cells. Interestingly in
this respect, the plant GLR glutamate receptors appear to
predate the metazoan NMDA glutamate receptors (Figure 1
in 42, 43).

These data, together with numerous molecular homologies,
reveal strong functional similarities with “neurobiological”
processes even in the absence of neurons [but see 61]. Here
again, evidence points to a holistic view of neurobiological
processes as a general characteristic of eukaryotes, or even of
the whole of life. All these elements show that plants are
biologically close to animals and yet the scientific community
often struggles to recognize this reality. Why is this?

Plant/animal: A brief explanation of some origins of
the division

A first frontier that goes through the separation between
nature and humans

In the Western world, distance between human and non-
human has been imposed, materialized in an acceptance of
the word nature that has evolved throughout history. A first
factor to explain the distance can be found in etymology. This
distance is revealed first of all in the term ‘nature’, which comes
from the Latin natura, itself derived from nascor, meaning “to
come into the world, to be born, to take one’s origin”. Nature is
therefore what comes to life, which happens by itself. By
defining this concept of nature, some humans have excluded
themselves from it by attributing to it its own dynamics, its
own temporality, its mobility, its structural mechanisms of
growth and reproduction. For the ancient Greek the concept
of phusis (nature) prolongs this distancing since it designates
“that which contains within itself its principle of existence and
change”.%® Introducing a new separation between matter on
the one hand, whatever it may be, and thought on the other,
specific to the human being, the modern separation of the



human being and nature, of subject and object, was established
(Ibid.). We can think that this separation of the human, an
animal, from nature is part of the separation between plant and
animal.

In the 17th century, René Descartes conceptualized all
objects, whether artificial or natural, according to a mechanical
logic. The philosopher thus contributed to forging in Europe
the rational scientific approach that Newtonian physics
epitomized.®® In the 19th century, the Physiocratic school
assimilated plants only to resources that biophysical elements
provide to human societies from a strong hygienist
perspective.”* Nature then becomes a living environment. It
provides the raw material for humans to feed and house them-
selves. The notion of ecosystem service is undoubtedly one of
the lastest avatars of this utilitarian relationship to nature.*>™®
The vision of nature as a resource and resourcing is also
expressed in the notion of landscape as seen by the tourism
society, which appeared at the end of the 19th century in North
America and Europe, combined with hygienic or artistic con-
cerns. Francois Terrasson has also shown that this split was
reflected in a fear of nature, which is constitutive of the way
Western societies perceive nature.”® This nature is not con-
trollable. It escapes human laws and institutes the myth: nat-
ure/culture. For him, this separatism contains a repressed part
of what is natural in human beings and in fact removes any
idea of kinship between human and non-human life. This
westernized view has been largely strengthened after the age
of enlightenment coinciding with the industrial revolution in
Europe, the period recently referred to as Great Divergence in
the Anthropocene. Then, for example, non-westernized visions
endemic to Asian countries have been wiped out as anthro-
pocenic and industrial waves reached Asia with a century of
delay.””

A second frontier that involves distinguishing between
plants and humans

Modern classical views are based on fundamental differences
between plants and animals as set forth in ancient biblical texts
and by Aristotle. In Genesis, vegetation® is created on the third
day and is presented in a utilitarian form: “Herbs bearing seed
and fruit trees yielding fruit on the earth according to their
kind, containing their seed, and it was so.” (Jerusalem Bible,
Gen 1:11). It arrives as the first living organism on Earth. In the
chronology that becomes hierarchical it incarnates the elemen-
tary living. This utilitarian vision is renewed in the New
Testament. According to Aristotle, plants have a vegetative
soul, or threptikon, which gives them the capacity for nourish-
ment and reproduction, the ancient Greek idea of “soul”,
psukhe. Psukhe is a set of active capacities of an organism,
not an invisible entity connected to the divine. For Aristotle,
the capacities of plants are common to all living beings, with
humans having additional capacities, sensation and rational
thought, added to the vegetative soul. The vegetative soul
present in plants always exists in other organisms considered
more evolved indicating a clear continuity between the differ-
ent classes of organisms.”® Although Aristotle embraced the
hypothesis of the existence of a soul, he considered it to be
inferior to that of man and animals to such an extent that he
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described plants as “deficient animals”. This vision remained
largely unchanged until the 20th century, due to the renewed
support for this theory by some philosophers,”" some religious
people (Vatican Council 11% Paul VI’) and the productivism
which has governed the social, economic and political life of
our modern societies since the 19th century.”

Recent discoveries in “plant neurobiology” and “plant
intelligence”: reopening the debate and forcing a
change in conceptual frameworks

Plants, even if they do not have dedicated organs, possess, just
like us, senses that allow them to adapt to their environment.

Contemporary biology still very often adopts an Aristotelian
paradigm of the world according to which plants differ pro-
foundly from animals because of their insensitivity and lack of
ability to interact with their environment. At the same time, the
current craze around the idea of plant intelligence mainly
among the general public is leading to the reemergence of an
old idea. Over the past 15 years or so, there has been a heated
debate on the unsuspected capacities of plants, with some
authors taking up the hypothesis of their intelligence.”>*%7*
77 In 2005, Stefano Mancuso and Franti$ek Baluska, building
on the work of intellectual forebears such as Wilhelm Pfeffer,
Charles Darwin, Jagadis Chandra Bose or Julius von Sachs,”®”?
and following the discovery in plants of a large number of
characteristics found in the neuronal system of animals, pro-
posed the concept of ‘plant neurobiology’.** This initiative very
quickly led to a strong controversy. Scientists from no less than
thirty-three institutions working in plant research claimed that
plant neurobiology was based only on superficial analogies and
dubious extrapolations that added nothing to the understand-
ing of plant biology.”" It is notable that the title of the response
to the paper by Brenner and colleagues, “Plant neurobiology:
no brain, no gain?”, once again referred to an idealistic vision
of the classification of living things, perceiving plants as passive
organisms and forgetting in passing that neurons exist in
brainless animals such as starfish, sea urchins, bivalves and
jellyfish. This controversy is reminiscent of what happened to
JC Bose’s conclusion that plants have a “nervous system”, he
became a scientific pariah whose work was erased from the
Western history of plant biology for almost a century.*® One of
the objectives of the Society of Plant Neurobiology was to
change the paradigm of the Aristotelian view of plants and
thus our way of understanding research around questions
related to the capacity they possess to react to environmental
stimuli in ecological and agricultural contexts. In 2009, this
society chose to change its name to The Society of Plant
Signaling and Behavior [https://plantbehavior.org/) to limit
the ostracizing reactions of a number of colleagues and avoid
danger for the scientific career of scientists attending our con-
ference, illustrating the always living conservatism of the scien-
tific community. Things are just getting worse, with 81,clearly
asking in print that research on plant neurobiology should not
be funded or published.

In recent years, numerous studies have supported the
hypothesis that plants are sensitive to many stimuli. As sessile
organisms that must adapt quickly and efficiently to changes in
their environment, they would not have evolutionary gain by
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depriving themselves of information available in that environ-
ment. Thus plants, even if they do not have dedicated organs,
possess senses equivalent to those of humans. They use light
information for many purposes including root reorientation
(82], they are able to perceive sound frequencies,”** they are
sensitive to touch and gravity®>*® and with regard to odors,
they not only perceive them but also communicate with each
other and with other organisms through volatile compounds.®”
Plants have also been shown to be capable of memorization
and possibly learning by association [88-90, see 91-93, for the
latest exchanges in this dispute]. Plants could also communi-
cate through mycorrhiza building hyphal networks connecting
different plants.”* The plant Boquila trifoliolata is able to
mimic the neighboring plant leaves.”” The capabilities of adap-
tation to their environment, communication, imitation or
cooperation are used, among others, by ethologists to define
animal intelligence.”® In more general terms, the key issues
underlying these capacities for perceiving information are: (i)
the integration over time and space of these complex signals,
their prioritization and the adoption of elaborate behaviors,””
which should be addressed by a “phytoneurological” system
according to 98, and (ii) the emergence of intentionality”> or
the ability to make choices involving consciousness.”” A spe-
cific consciousness of plants in their environment would there-
fore be necessary to solve the problems inherent to life,
adaptation and survival [26, 28; 100, 101], as it was also pro-
posed for animals, or even for all living organisms.*>'>!*?
Charles Minot proposed as early as 1902 that “consciousness
is a device for regulating the actions of organisms to accom-
plish goals that are useful to organisms and are therefore
teleological”.'** In any case, the use of the term consciousness
for plants has not failed to elicit a lively response from some
colleagues,®"'* even if the main question remains a problem of
definition as discussed for a very long time (cf. psukhe,
Aristotle’s vegetative soul).

In science, an optimal strategy, even if it also has its limits, is
to start the analysis with simple systems and only then to
continue with systems that are more complex. Unfortunately,
life sciences dealing with cognition and learning started with a
complex system (the human brain) and only later included less
complex systems. This situation certainly causes fundamental
problems and misunderstandings in current attempts to explore
the cognitive behavior of plants, but also fungi, bacteria, proto-
zoa etc. Beyond intelligence and consciousness, for which many
definitions exist, fundamental biological phenomena such as
learning, memory, cognition, sensitivity and others have for
many years been reserved only for humans. Any attempt to
extend these basic and fundamental biological concepts to other
organisms is therefore still often dismissed as an example of
anthropomorphism,”® even though it is recognized that “it is
not possible to do science without using language full of meta-
phors” and it is true that “the price of metaphor is eternal
vigilance” [cited in 106]. The use of these terms by biologists
studying plant behavior is probably due to the fact that there is
no better term for what these scientists have discovered, namely
that these organisms use information exchanges with the envir-
onment and other cells in the organism to guide and control
their behavior. This position is perfectly harmless if used as a
metaphor, but if cognitive descriptions are true, then it is not

harmless.”*'*”'% Concepts related to plant neurobiology
should lead us to fruitfully reconsider the evolutionary origin
of “neurosystems™** and view recent specializations of the ani-
mal nervous system as emerging from ancient and fundamental
processes of communication and cell survival. This considera-
tion of deep homologies could also allow and encourage us to
reconsider the bonds of kinship.

Opening up to other ontologies to fully recognize
plants as our sisters?

It is now clear that there is no longer any objective justification
for claiming today that humans form a community of organ-
isms entirely separated from the other biotic components of
the environment. This must have consequences for the way we
think and work. Indeed, we hypothesize that in order to fully
understand and work on these deep homologies, on plant
agency, it is time to extract ourselves consciously from a dua-
listic nature-culture vision and from the subject/object dichot-
omy. In other words, extract ourself from an overly naturalistic
conception'® that imbues our common sense, our conception
of science, and thus structures our epistemology as well as our
perception of other modes of perceiving nature.''® Even if, as
many science studies have shown, the nature-culture dualism is
“a mask for a practice that contradicts it” [...] this “does not
eliminate its guiding function in the organization of science”
[109, p. 130].°

In any case, and even if these ontologies defined by Descola
can sometimes hybridize, it is a question of trying to get out of
a perspective that is too naturalistic to reconsider more fully
what plants can be. Some already seem to be doing this;
biologists such as Monica 90, or Robin 111,or anthropologists
such as Eduardo 112, Florence Brunois 113) or Anna 114.
Others call, among other things, for a reconsideration of ani-
mism that would encourage, for example, “humans to see the
world as a diverse community of living people with whom we
find different species of respect” (115, pp. 138-139] and to
make room for other ways of knowing and telling about the
living world."'® Thus, Florence Brunois shows how the Kasua
of Papua New Guinea recognize that plants have “agency and
sensitivity and willingly admit to talking to them in an inter-
specific and audible communication” [58, p. 10].

These approaches do not aim to establish a neo-animism
that would intend to define a spirituality of nature as evoked
by Gérald 117. On the other hand, like the debates around the
intelligence and consciousness of plants and other non-
humans, they probably mark the end of the naturalist cycle
in Western societies (Descola in Rhamani, 118). As we have
shown with recent data from phylogeny and “plant neuro-
biology”, it is thus important to take a holistic view of biolo-
gical processes as a general characteristic of eukaryotes, or
even of all living things, and to understand and accept what
we have in common and thus reconsider kinship. It is a
matter of using the knowledge related to these different
approaches to open up and explore how other ontologies
understand and perceive interdependent relationships
between living beings*>''? and their relatives in order to
think about the way living beings deal with each other.'*°
These approaches will allow better understanding of how our



perception of otherness delays the full recognition of the
living as relatives. These approaches are also to be compared
with the one proposed by Donna Haraway,'*'** who, based
on her own experience, proposes a vision of kinship extended
by examining our deep links with other non-human “crea-
tures” (plants, microbes, animals). She writes: “I believe that
the broadening and recomposition of kinship is enabled by
the fact that all Earthlings are close relatives in the deepest
sense, and it is high time to practice better genus-by-genus
care (because a species is never alone). Kinship is a kind of
word that engages a notion of assemblage. All creatures and
other bugs share a common “flesh” literally, semiotically, and
genealogically.” [123, pp. 79-80]. Kinship is a reciprocal
relationship.

Conclusion

Echoing Haraway, we therefore believe that “making kinship”
with the world more than human is a path, indeed an urgent
ethical responsibility to think and promote a sustainable
future for the planet, for humans and other than humans.
A new understanding of our common evolutionary history
that leads us to think of the living as a kinship is very useful
for this, as is its resonant with other ontologies. Above all, as
Sophie Gosselin has rightly pointed out after many others, it
is a matter of finding new models and inspirations from
other knowledge, practices and realities to expand our epis-
temological frameworks and acknowledge that plants “cannot
be isolated ... ”.'** The issue is not anecdotal. It is indeed a
question of reconsidering plants and their position in our
changing world, while opening up to other forms of knowl-
edge in which these plants have a very different place from
that which we accord them in the modern world.*> This
knowledge could help us to finally accept relatives and thus
the total inclusion of humans in the living world. The trajec-
tories of recent scientific discoveries brought into friction
with other ontologies, with other practices, will be more
than useful to fundamentally shake up an Aristotelian vision
of living things that is still predominant.’® It will allow us to
rethink and renew the links between animals (including
humans) and plants, by seeking and thinking about what
we have and live in common, in a world that calls for new

forms of care and cohabitation between all living beings.'*>~
133, 137

Notes

1. In the article, we take an openly biological definition by consider-
ing man as an animal, more precisely as a great ape since the
genomes of humans, chimpanzees, gorillas and orangutans are so
close.

2. In the article, we take Philippe Descola’s definition “it is the
combination between the distinctive character of a human mind
(..) and on the other hand the recognition that human beings, in
spite of this moral singularity, have a physical constitution that
does not make them fundamentally different from other organized
beings” [translate from 134, p. 23].

3. Specific marker for biological membranes of eukaryotic cells."?

4. Protobionts: microdroplets isolating their internal contents from
the external environment, precursors of living cells.'*
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5. The term vegetation is not used in ancient biblical texts. Vegetation
is named and associated with the color green. It is therefore the
color of the vegetation that gives its singularity. We find this
analogy in the expression “green space”.

6. In the Second Vatican Council in the Pastoral Constitution
Gaudium et Spes, (1965), it is written: “Man, created in the
image of God, has indeed received the mission to subdue the
earth and all that it contains, to rule the cosmos in holiness
and justice and, recognizing God as the Creator of all things, to
refer his being as well as the universe to him: so that, all being
subject to man, the very name of God may be glorified by the
whole earth”.

7. In 1967, Paul VI in his encyclical letter Populorum Progressio
(the Development of Peoples) wrote: “Fill up the earth and
subdue it” (Gen. 1:29): the Bible, from its very first page,
teaches us that the whole of creation is for man to apply his
intelligent effort to make the most of it and, through his work,
to complete it, so to speak, in his service. If the earth is made
to provide every man with the means of his subsistence and the
instruments of his progress, then every man has the right to
find in it what he needs”.

8. It should be noted that while the ontologies presented by
Descola have been very useful in classifying human societies
in terms of how they view and relate to nonhumans, they are
obviously open to criticism, as is any attempt at categorization
that necessarily simplifies the complexity of the relationships
described.'**1??
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