The Plants Also Look to the Stars

Interspecies Dialogues for a Bionic Garden

Maria Castellanos Vicente

e have entered a new geological era: the Anthropocene.! Human- 1 Cf. Rull (2018), 141.

ity has irrevocably altered the earth to the extent of being a 2 For more information

about Matadero’s history:

geological force in itself, thus transforming the planet we inhabit. It is b
ttps://www.matadero-

necessary, therefore, in the climatic emergency in which we live, to find madrid.org/en/
. . . node/33254 (last visit:
new narratives about human and nonhuman relations to nature which all 28.12.2022)

living beings on this planet are part of. Although we humans have tradi-
tionally dissociated ourselves from nature, understanding it to be some-
thing external to ourselves, we can no longer maintain this idea. Instead,
we need to rethink the world in which we live and foster hybrid entities,
crossing limits of technosphere and ecosphere, and constitute new actors
for a new world. By developing projects including Las plantas también
miran a las estrellas (The Plants Also Look to the Stars), | aim to promote
cooperative coexistence that is to benefit all inhabitants of the earth.
Matadero Madrid is a multidisciplinary center for contemporary crea-
tion with various coexisting departments focused on visual arts, perfor-
ming arts, design, and the intersection between art and science at Media
Lab Madrid. It is a huge venue, run by Madrid’s city council, with out-
door spaces also employed by citizens, hosting concerts, open-air cinema,
and other cultural events. Matadero Madrid has been active since 2006,

located in the city’s former slaughterhouse and livestock market.? It con-
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For more information
about IMNA: https://
www.mataderomadrid.
org/en/programs/mutant-
institute-environmental-
narratives (last visit:

28.12.2022).

Cf. Valverde’s website:
https://a-valverde.net/
(last visit: 28.12.2022).

Cf. Bar-On et al. (2018).
Cf. Galiaino (2015).
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notes great patrimonial and architectural value. However, its vast outside
spaces are without vegetation and without shade; its large courtyards and
streets lie in the middle of a heat island, exposed to extreme temperatures
and heat waves that are increasingly frequent in the city.

Matadero Madrid, within a project of the Instituto Mutante de Narrati-
vas Ambientales® (Mutant Institute of Environmental Narratives, IMNA),
an artistic laboratory for climate action working since 2018 to propose
new narrative strategies and innovative projects from art and fiction, con-
tacted me and the artist Alberto Valverde® in 2019 with the intention to
conceive a work for this public space (scale models and a video realization
were completed, though the project was not implemented) for humans,
plants, and other living beings to coexist potentially. The idea was to
make it more comfortable and habitable for all species. Regarding Mata-
dero Madrid’s commission, we had to note the constraints of the space,
a site that is included in the historical heritage of the city’s architecture,
where intervening in the pedestrian areas of cobblestone and granite is not
permitted. In these broad spaces, empty of trees and vegetation, weather
conditions become extreme, both in summer and winter, and a study of

native plant species that can survive the climate was required.

1. Background

Plants are making up about 80 percent of the earth’s biomass: There are
estimated 320,000 plant species on the planet,” each essential for human
survival, as their vital photosynthetic processes prevent the collapse of the
entire ecosystem. However, our understanding of the world has been built
on the well-known human-driven model of predatory consumption. This
neglects the fact that our home is a place shared by many and that we are
neither the only inhabitants nor the most important. To deeply understand
nonhuman concerns, it is necessary to design alternative relations to what
we classify as nature and technology. According to the evolutionary ecolo-
gist Monica Galiano, this is particularly true with plants: Their lives have
generally been considered to be passive and insentient, which, however,
is far from reality, though deeply rooted in our collective thought.® From
a temporal, human perspective, plants seem to be immobile, yet video
recordings reveal botanic motion: leaves orient themselves to the sun. Even
more surprising may be their ability to communicate. It is completely
beyond human perception, and yet we note ability to remember and there-

fore to learn. It may just be the plants’ ;non-animal‘ appearance, without
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eyes or extremities, that has led us to regard these living beings as passive.
To a certain extent, recent scientific findings on plant intelligence
and the capacity of living beings to learn and communicate was antici-
pated by a series of studies from outside the scientific field. They were at
first considered too experimental and too heterodox to be reliable. The
botanist Jagadish Chandra Bose, pioneering electromagnetic communi-
cation with plants in the first decades of the twentieth century, provides
one example anticipating the discovery of plant intelligence.” Another is 7 Cf. Tandon (2019).
Cleve Backster, who in the late 1960s began to speculate about the possi- 8 Cf. Backster (2015).

bility of plant consciousness. Backster conducted a series of experiments 9 Cf. Bird/Tompkins
(1973).

connecting plants to polygraph machines to demonstrate their reaction
10 Cf. Brenner et al. (20006).

to the environment.? This subject was explored again in 7he Secrer Life of
11 For more information:

Plants (1973), by Peter Tompkins and Christopher Bird.? In their book, heep://www.linv.org (last

Tompkins and Bird investigated the response of plants to human care, visit: 28.12.2022).

12 Brenner et al. (2006),

their ability to communicate, and, among other things, their reactions s

to music. 7he Secret Life of Plants analyses humanity’s relations to nature
and pays special attention to the urgency of environment protection.
With the proximity of these experiments to literature and science fiction
rather than to science, it could, nevertheless, constitute a reference inspir-
ing new speculative artistic creations coming from hybrid fields. These
studies anticipated discoveries that would be delivered years later from
the hands of science. Only in 2006, with an article published in Zrends
in Plant Science, did a group of biologists suggest that plant behavior goes
far beyond simple biochemical and genetic processes, as had been previ-
ously held." This article coined the term plant neurobiology. Among the
authors was the biologist Stefano Mancuso, founder of the International
Laboratory of Plant Neurobiology at the University of Florence and a
renowned scientific advocate of plant intelligence."

Observations from this research published in 2006 revealed in each
plant a series of coordinated behaviors through some sort of ,integrated
communication, signaling and response system“.'” This system affords
the capability of processing an array of environmental variables including
sunlight, water, microorganisms, temperature, toxins, soil components,
and even gravity. In addition, plants communicate with other plants,
using electrical signals to produce chemicals similar to those generated
by animal neurons.

Informed by these references, I began to work in 2009 with Alberto
Valverde, the artist and technologist, on a project to produce a sensor

with DIY tools including the Arduino microprocessor, modeled on plant
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13 For more information:
https://mariacastellanos.
net/?/=/seccion/projects/
entrada/clorofila (last
visit: 28.12.2022).

14 Cf. Castellanos (2021).
15 Cf. Castellanos (2021).
16 Haraway (2016), 4.
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electrophysiology. This led us to Chlorophyll 3.0, a setting for translating
plants’ electrical signals into sounds.” The sensor allows measuring the
plants’ electrical activity. I have used it in different projects over the years,
bringing me closer to plant language in my artistic practice. Thus, the
work displays plant-human relations as equally as possible, trying to ob-
serve and study plants in a noninvasive way, without altering their nature.
Furthermore, I consider our work 7he Plants Sense (2018) to be the
direct antecedent to the proposal for Matadero Madrid." Conceived as a
small interactive garden, it involves the public in experiencing plants’ secret
language through different outputs. 7he Plants Sense is a transdisciplinary
work connecting art, science, technology, and society. In the installation,
various sensors measure electrical oscillations of connected plants and
show their biochemical reactions to human presence and to the surround-
ing environment. All this information is processed and translated into
vibrations and low-frequency sounds that let visitors perceive the plants
through a wearable, movements of two mechanical plants, and various soft
interfaces. However, in distinction from Chlorophyll 3.0, no direct relation-
ship is established between measuring electrical activity of a plant reacting
to each of the elements that make up the garden. Instead, all the plants
interact as a single large brain. This is made possible by using Kohonen’s
SOM (self-organizing map). SOM is an algorithm that organizes and
groups the information received, in a server located in the installation,
into a color-configurated map in which each pixel corresponds to a color
and in turn to a piece of data." We selected a series of fixed points on the
map and assigned them to elements making up the garden. This allowed
us to order the values received from the plants and translate them into a
response through the elements. Consequently, the plants activate each of
the movements, vibrations, and sounds taking place in the installation.
In this small-scale work, the plants are enabled to take control of the
machines, in the form of movements, sounds and vibrations, turning
the machines into an interface, a tool to try translating the language of

plants to humans.

2. A cyborg garden in the Chthulucene: Matadero Madrid

Donna Haraway states: ,We require each other in unexpected collaborati-
ons and combinations, in hot compost piles. We become-with each other
or not at all.“"* She avoids referring to our current epoch as the Anthropo-

cene, preferring instead to conceptualize it as what she calls the ,Chthu-
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Fig. 1: All fotos: Maria
Castellanos & Alberto
Valverde

lucene”” The term was inspired by the Pimoa cthulbu spider that lives 17 Cf. Haraway (2016).
in the forests of North Central California. Its name is derived from the
language of the Goshute people of Utah. After making a minor spelling
change, Haraway proposed a name for another place and time that was,
still is, and could be: the Chthulucene. This, she believes, describes more
accurately the moment we live in, when human and nonhuman spheres
are linked in tentacular practices. The Chthulucene, Haraway explains,
requires a sympoietic system, socially generated and not constructed
alone. This doing-with, the collaboration between different beings, is
the key that articulates the cyborg garden and the series of sculptures we
proposed for this project.

Taking the research carried out in 7he Plants Sense as a reference and
bringing it to a large scale, the project 7he Plants Also Look to the Stars
comprises a series of large-format sculptural elements. The intention of
this composition of technological artifacts has been to promote coexis-
tence and interspecies understanding on the Matadero Madrid site, while
suggesting that the model could be exported to other places.

While 7he Plants Sense had been conceived for an exhibition hall,
with domestic plants that could adapt to conditions inside a museum,
The Plants Also Look to the Stars is meant to be exhibited in an outdoor
public space (fig. 1). The title, for its part, refers to the present moment
of climatic emergency, in which we are immersed. It posits the idea that
plants yearn to flee from planet Earth too, looking at the stars as a meta-
phor, longing for other possible habitable planets far from the human
species who lead things to a catastrophic future for us all.

While the project’s catalyst was the approach to a problem taken by

IMNA (the Mutant Institute of Environmental Narratives, mentioned
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above) in which the main objective was mitigating the effects of climate
change in exterior spaces of Matadero Madrid, during its development
we set additional objectives. We approached exploring possibilities of
coexistence and coevolution among plants, machines, humans, and other
nonhuman beings in a living environment, supported by technological
tools, artistic methodologies, and a speculative approach.

Thus, we envisioned a multispecies garden where plants, animals,
humans, and nonhumans could coexist with robotic-cyborg systems under
the control of the vegetal organisms. Based on our previous research, we
proposed an interactive garden, with plants monitored through sensors
based on plant electrophysiology. With this technology, we measured
electrical oscillations of the connected plants, showing their responses to
environmental changes, the presence of humans, other living beings, and
the surrounding environment.

The information flow from the electrical plant activity was processed
and translated into vibrations, movements, and sounds, allowing humans
to perceive the plants through different sculptural elements. It built a
complex multispecies system, which mainly favored communication be-
tween humans and plants, as these mechanisms allow humans to perceive
patterns in the plants’ behavior. Thus, reaching a better understanding of
plant language and therefore of nature was attained by help of robotic sys-
tems, as this system of sensors translates and transmits precisely those sig-
nals that humans cannot receive otherwise. Plants have inhabitated earth
much longer than humans; there is a lot to be learned from these beings.
Increasing knowledge about plants will increase knowledge of nature
generally and thus facilitate our attempts to mitigate climate change.
Different sculptural elements that were proposed are inspired by nature.
They adopt organic forms inviting symbiotic relations to be formed with
them, creating at the same time a comfortable space and coexistence of
species. These large sculptures of organic appearance, designed for the
well-being of plants, will form a pleasant, habitable space for people, in
which robotic systems will be integrated and controlled by plant organ-
isms, allowing us to perceive behavior patterns and approach plant
language (fig.2). These sculptures take the form of large cyborg stars,
robotic tentacles, and soft interfaces that would allow Matadero Madrid’s
users to grasp changes occurring in plants through the senses of touch,
sight, and hearing. All of the proposed elements are controlled by the

plants’ electrical activity, as described below:
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3.1 Cyborg stars

These are large star-shaped structures, designed to be built in 3D-printed
ceramic, and to house plants both inside and outside. They form an essen-
tial part of the creation of a fresh and comfortable space, allowing humans
and nonhumans to coexist with the plants in shaded areas (fig. 3).

The structure in the shape of an organic grid is designed for the plants to
take control and grow over its entire surface. This structure also provides
the ideal habitat for insects and birds.

The plants, carefully selected from native flora, are to be connected to
sensors that measure their electrical activity. Thereby, humans and other
animals and living beings can apprehend changes occurring in plant
organisms through different outputs. Three different types of modules
are on the inside of the cyborg stars:

— Listening modules. In the interior of each star, loudspeakers will be
integrated that will allow subtle sounds to be perceived, digitally genera-
ted and inspired by nature, that will vary depending on measurements of

the plants’ electrical activity (fig. 4).
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— Haptic experience modules. Here, visitors are invited to experience

changes in the plants through touch. A bench in the middle of the stars
will invite guests to sit and sense different movements and vibrations,
which will extend through the central inner column of each star, built
with soft materials like the bench, which will vibrate and move depend-
ing on the plants’ electrical activity (fig. 5).

— Tentacular modules. From the stars’ interiors, mechanical tentacles
emerge, controlled by the plants. Any movement will be synchronized

with the plants’ electrical measurements (fig. 6).

3.2 Robotic tentacles

These are large, articulated, tentacular sculptures. They emerge from
the Matadero Madrid grounds and were conceived to be placed in the
passageway of the Contemporary Creation Center. It is used by visitors to
Matadero Madrid and also by local pedestrians. The robotic tentacles will
move due to information processed by the plants. We propose to group
them in sets of three, forming islands of cyborg plants. As with the stars,
these tentacles are to be created with organic formulas and the plants are

connected to sensors (fig. 7, 8).
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Fig. 7-9

3.3 Soft interfaces

Soft sculptures invite being touched and embraced, allowing the plants
to be felt through touch and bodily contact. The emitted movements and
vibrations are generated in real time by information received through
the plants” connections to sensors. They are designed to be placed in the

same passageway as the robotic tentacles (fig.9).

4. Conclusion

Growing interest in plant ecosystems as well in science as in art is stim-
ulated in part by the search for answers to multiple environmental chal-
lenges affecting life on earth. 7he Plants Also Look to the Stars arises as a
response to a problem Matadero Madrid posed: The main objective was
to turn the outdoor space of the Contemporary Creation Center into a
habitable and comfortable place, mitigating the effects of climate change.

The Plants Also Look to the Stars, based on Haraway’s texts articulating
deep, broad reflections on the world we inhabit, offers a response to the
initial problem and promotes a space of interspecies coexistence. It relies
on nonhierarchical structures and aims at exploration through artistic
practice. New forms of coexistence based on collaborative models of

cooperative existence are at stake. It is a project exploring alternative rela-
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tionships with nature and technology, as well as plants’ communicative
capacities. Thus, nonhuman living beings can help to provide a starting

point for thinking about more habitable futures.

Translated by Jose Ciceres

Credits

Las plantas también miran a las estrellas is a coproduction of Maria Castellanos
and Alberto Valverde.

The models of the project, as well as a VR of the proposed intervention in the
former slaughterhouse and a demonstration of how the sensors work, was shown in

theexhibition Jardin Cyborg, Nave 16, Matadero Madrid, June 14— October 6,2019.

Project participants

Plataform-A — Centro de Innovacién en Tecnologia para el Desarrollo Humano de
la Universidad Politécnica de Madrid (itdUPM); Madrid City Council through
the Area of Environment and Mobility; Matadero Madrid; Elii; LABoral Centro

de Arte y Creacién Industrial; Teresa Bta; Daniel Romero; Paula Lépez Barba.
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