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Abstract

This thesis aims to extend the notion of organizing
toward a post-anthropocentric outlook. Adopting a
multispecies ethnographic methodology, it investigates
the complex entanglements allowing humans to
organize with plants mapping their behavioral patterns
in two different contexts. The first study analyses the
development of the indigenous infrastructures of living
root bridges in Meghalaya, India. It introduces a
framework of ‘extended stigmergy’ in which humans
and other living agents perceive and represent the
world in different ways and have radically different
action possibilities. Still, they can coordinate because
they share the same physical environment that they
can modify—and the same modifications enable their
coordinated behavior. The second study explores the
roles of care and sensemaking in viticulture in Nord-
Eastern ltaly. It shows how humans’ sensemaking is
enabled by mimesis while organizing with grapevines.
The third study proposes a critical extension to the
concept of organizing a la Karl Weick from an
anthropocentric perspective to a multispecies one. It
develops a conceptual framework based on notions
stemming from biology and ecological psychology
comparing and contrasting the organizing processes
characterizing living root bridges and viticulture.



Abstract in italiano

Questa tesi intende estendere il concetto di
organizzazione con un approccio post-
antropocentrico. Adottando una metodologia
etnografica multispecie, indaga le complesse relazioni
che permettono agli esseri umani di organizzarsi con
le piante, mappando i rispettivi modelli
comportamentali in due differenti contesti. Il primo
articolo analizza lo sviluppo delle infrastrutture
indigene dei ponti di radici viventi in Meghalaya, India.
Introduce un modello di ‘stigmergia estesa’ in cui
esseri umani e altri agenti viventi percepiscono e
rappresentano il mondo in modi diversi e hanno
possibilita di azione radicalmente diverse. Tuttavia,
possono coordinarsi perché condividono lo stesso
ambiente fisico che possono modificare —le stesse
modifiche permettono loro di coordinarsi. Il secondo
articolo esplora i ruoli della cura e dell*attribuire senso
nella viticoltura dell'ltalia nord-orientale. Mostra come
la mimesi consenta all'uomo di ‘attribuire senso’ alla
vite e di organizzarsi con essa. |l terzo articolo
propone un'estensione critica del concetto di
organizzazione a la Karl Weick da una prospettiva
antropocentrica a una multispecie. Sviluppa un quadro
concettuale basato su nozioni derivanti dalla biologia e
dalla psicologia ecologica, confrontando e
contrapponendo i processi di organizzazione che
caratterizzano i ponti di radici viventi e la viticoltura.



Preface

This dissertation is structured as a three paper-based
thesis. All the papers have been previously presented
in their earlier versions, in different forums. Details of
each paper are listed below. Please note that Preface
is the only section of the dissertation where they are
called papers, in the rest of the dissertation they will
be addressed as chapters.

The paper Growing bridges: coordinating with the
living in a more-than-human world (Chapter 1) is an
empirical paper co-authored with Massimo Warglien.
An earlier version was presented in Aug. 2021 at the
81st AOM Annual Meeting and in Dec. 2020 at the
‘Environmental Humanities Seminar and Lecture
Series’, Center for the Humanities and Social Change,
Ca’ Foscari University.

The paper Caring in the field: making sense of
grapevines through mimesis (Chapter 2) is an
empirical single authored paper. An earlier version of
the paper has been submitted to the 83rd AOM Annual
Meeting scheduled in Aug. 2023. Its extended abstract
was presented in Aug. 2022 at the 82nd AOM Annual
Meeting in the ONE Doctoral Consortium and in the
‘Beyond-human methodologies’ PDW.

The paper Multispecies organizing (Chapter 3) is an
empirical single authored paper. The paper will be
presented at the 39th EGOS Colloquium in July 2023,
while earlier versions of the paper were presented in
Aug. 2022 at the 82nd AOM Annual Meeting and in
July 2021 at the 37th EGOS Colloquium.



It would be so satisfying to provide for the
well-being of others—like being a mother
again, like being needed. Shade,
medicine, berries, roots; there would be
no end to it. As a plant | could make the
campfire, hold the nest, heal the wound,
fill the brimming pot.

But this generosity is beyond my realm, as
| am a mere heterotroph, a feeder of the
carbon transmuted by others. In order to
live, | must consume. That’s the way the
world works, the exchange of a life for a

life, the endless cycling between my body
and the body of the world. Forced to
choose, | must admit | actually like my
heterotroph role. Besides, if | could
photosynthesize, | couldn’t eat leeks.

So instead | live vicariously through the
photosynthesis of others. | am not the
vibrant leaves on the forest floor—I| am the
woman with the basket, and how | fill it is
a question that matters.

(Kimmerer, 2013: 176-177)
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Introduction

Toward a post-anthropocentric
outlook in organization and

management studies

There is increasing attention from a broad spectrum of
disciplines on the entanglements humans partake with
non-human agents in more than human worlds. This
interest reflects humans’ impact in altering Earth’s
ecosystems and the urgency to address the complex
changes derived from it. The impact is such that a new
geological era begun, the Anthropocene (Lewis and
Maslin, 2015). The Anthropocene forces us to rethink
recent human history and its connection to the overall
Earth system. Already its definition reflects an
Enlighted Humanistic idea, where ‘Anthropos’, or
‘Man’, is not only at the center of the Universe but can
leave tangible geological traces of his passage on the
Earth. This definition is grounded in a core Humanistic,
Enlightened, and eventually Modern assumption
underlying the duality—and division—between
humans and nature (Banerjee and Arjaliés, 2021;
Phillips, 2020; Braidotti, 2020, 2019a). This narrative
has long stood in Western thought. As the
anthropologist Ingold (2000) highlighted, already in
1624, Bacon had imagined New Atlantis, a utopian
world where every kind of thing, including the living
ones, could be made by art by humans. Adopting this
assumption, ‘Man’ is separated from nature, being an
extra/superior creature able to dominate and control
natural elements to its desires.

Many recent articles and special issues debated our
understanding of organizations and organizing in the
Anthropocene (see, for example, the Organization
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2018 Special Issue edited by Wright, Nyberg,
Rickards, and Freund, or papers like Banerjee and
Arjaliés, 2021; Heikkurinen, Clegg, Pinnington,
Nicolopoulou, and Alcaraz, 2021; Gasparin et al.,
2020; Heikkurinen, Rinkinen, Jarvensivu, Wilén, and
Ruuska, 2016; Hoffman and Jennings, 2015).
Specifically, ‘the Anthropocene demands new
reflection on ontological, epistemological and
methodological assumptions in Western society and
the development of more integrated approaches to
knowledge production’ (Wright et al., 2018: 457) for
new organizing forms to be imagined and emerge
(Gumusay and Reinecke, 2022; Ergene, Banerjee,
and Hoffman, 2021; Roux-Rosier, Azambuja, and
Islam, 2018; Wright et al., 2018).

To question and critique the Man-nature divide,
scholars began looking at the humanities, and mainly
at the ecofeminist posthuman tradition (Sayers, Martin,
and Bell, 2022; Phillips, 2020, 2019), to propose
alternative ontologies, epistemologies, and
methodologies to be adopted also in organization and
management studies in the Anthropocene era. Two
core notions coming from that tradition are post-
humanism and post-anthropocentrism. ‘Post-
humanism prioritizes a critical assessment of the
Humanist ideal of “Man” as the allegedly universal
measure of all things, while post-anthropocentrism
criticizes species hierarchy and anthropocentric
exceptionalism’ (Braidotti, 2019a: 1181).
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Adopting a post-human stance implies critically
assessing what it means to be human in relation to all
the other agents with which they are entangled. Also,
a post-human stance requires being critically ‘mindful
that “human” is not a neutral term but one that polices
access to powers, entitlements, rights, social visibility
and a sense of belonging. [...] “WE” are not a
homogeneous, unitary notion but a complex and
diverse one, reflecting the multiple differences and
tensions that compose “us™ (Braidotti, 2020: 118—
119). The post-human approach (Braidotti, 2019b)
contrasts, for instance, the flat ontology proposed by
Actor-Network Theory (Latour, 2005) since it brings
back the subjectivity of the entanglements among
humans and non-human agents. By recognizing the
necessity of subjective entangled viewpoints, the
ecofeminist post-human tradition stress the need for
an ethical approach that is affective (Sayers, Martin,
and Bell, 2022; Braidotti, 2019b; Phillips, 2019) and
open to the interdependencies found in more than
human worlds.

What post-humanism and post-anthropocentrism
share is the assumption of a relational ontology.
Relational ontologies consider as focal points the
relationships unfolding among humans and non-
human agents, repositioning the ‘human’ category not
as a prevailing one but rather as one amongst all the
interconnected and equally valued entities coexisting
on Earth. Relational ontologies have been proposed
by a few organization scholars (Arjalies, 2022; Sayers,
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Martin, and Bell, 2022; Banerjee and Arjalies, 2021;
Ergene, Banerjee, and Hoffman, 2021; Phillips, 2019;
Heikkurinen et al., 2016) to move away from the
traditional Man-nature divide and allow to imagine a
different relationship toward the Earth in terms of
kinship rather than of exploitation. Such ontological
shift moves organization and management studies
toward a post-anthropocentric outlook.

Post-anthropocentric outlooks question the centrality
of humans in more-than-human entanglements. This is
well reflected in multispecies studies, a branch of
studies, mainly ethnographic, focusing ‘on the
multitudes of lively agents that bring one another into
being through entangled relations’ (van Dooren,
Kirksey, and Minster, 2016: 3). By following non-
human agents (Gatto and McCardle, 2019), scholars
investigate the complex relationships these agents
develop among human groups, other agents, and their
surroundings, like the remarkable example of the
matsutake mushroom by Tsing (2015). With a great
debt to indigenous knowledge, post-anthropocentric
outlooks question human exceptionalism. Indigenous
knowledge and worldviews have in fact always
subsumed egalitarian social relations among human
and non-human agents (de Castro, 2004; Descola,
2013) and offer unique insights on how these
relationships might unfold differently from the Western
paradigm (Hart, 2010; Kimmerer, 2013; Todd, 2016).
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However, in organization and management studies, to
the author knowledge, only a few works (Ergene and
Calas, 2021; Beacham, 2018; O’Doherty, 2016) have
adopted a post-anthropocentric approach empirically.
This dissertation wants to enhance this stream of
research by further theorizing the process of
organizing in more than human worlds. The
overarching question the thesis is willing to answer
developed from the call by Ergene, Banerjee, and
Hoffman asking: ‘What different human—Earth
relations can emerge as we challenge humans’
superiority to the rest of nature?’ (2021: 1330). This
thesis observes and analyzes two culturally distant
human—Earth relations by studying two empirically
grounded case studies of humans organizing with
plants and asks: How does organizing unfold in more
than human worlds? What can we learn from two
diverse ways of organizing among humans and
plants?

Plants have been chosen since they are the larger life
kingdom on Earth, providing precious oxygen and
accounting for more than 80% of the overall Earth
biomass (Bar-On, Phillips, and Milo, 2018).
Nevertheless, plants are often neglected because of
the apparently ‘still’ nature of its species (Mancuso,
2018; Torres-Porras and Alcantara-Manzanares,
2019). Moreover, while as humans we can identify
more easily with non-human animals (Epley, Waytz,
and Cacioppo, 2007; Yorek, Sahin, and Aydin, 2009;
Labatut, Munro, and Desmond, 2016), plants present
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a totally different body form from ours (Hallé, 2002;
Mancuso, 2018). Therefore, choosing plants can help
in overcoming anthropocentric biases, which might
bring about forms of anthropomorphism or to attribute
human characteristics to non-human agents (Epley,
Waytz, and Cacioppo, 2007; Ashforth, Schinoff, and
Brickson, 2020). Hence, plants represent valid
candidates to study organizing in more than human
worlds.

The first case study analyses the development of the
indigenous infrastructures of living root bridges in
Meghalaya, India. The second one concerns vine
caring practices in ltalian North-Eastern vineyards.
Because of the research questions the thesis is willing
to answer, the author decided to adopt a multispecies
ethnographic approach. Multispecies ethnography, as
previously noted, works toward a post-anthropocentric
outlook by challenging humanistic epistemologies
while grounding on relational ontologies (Kirksey and
Helmreich, 2010; Ogden, Hall, and Tanita, 2013;
Locke and Muenster, 2015; Gatto and McCardle,
2019). The author tried to combine both the need to
shift the focus from human exceptionalism (Tsing,
2015) and the willingness to work toward a style of
research that could affect the reader by repositioning
her/his sight (Gherardi, 2019) toward organizing
practices which are usually overlooked in organization
and management studies. Both the ontological and
epistemological positions of the research are thus well
reflected by the methodology adopted.
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Like other ethnographers before her, the author
decided to “follow’ (Gatto and McCardle, 2019) through
attentive acts (van Dooren, Kirksey, and Mlnster,
2016) two plant species, Ficus elastica and Vitis
vinifera, by affecting them and being affected by them
and their respective contexts (Gherardi, 2019).

Some major limitations of ethnographic works are
linked to the researcher’s perspective and
positionality. Engaging with acts of reflexivity
throughout her research journey, the author has seen
her positionality growing and changing in the process
of data collection. This follows the point made by
Tsing, who argues that ‘the point of ethnography is to
learn how to think about a situation together with one’s
informants; research categories develop with the
research, not before it’ (Tsing, 2015: ix, emphasis in
original). Thus, the dissertation’s section On becoming
entangled proposes a reflection on the author’s
positionality.

The remainder of this dissertation is structured as
follows. Chapter 1 looks at living root bridges as a
unique coordination example between humans and
plants. It answers the question: How can coordination
among different agents work when they perceive and
act different Umwelten (different experienced
subjective worlds) within a shared material
environment? It introduces a framework of ‘extended
stigmergy’ showing how coordination between humans
and other living agents can happen through
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information exchange provided by their shared
enacted material environment.

Chapter 2 investigates the processes of sensemaking
humans adopt when taking care of grapevines in
viticulture. It responds to the question: How do
humans make sense of grapevines in viticultural
caring practices? It illustrates how sensemaking in
these practices is enacted through patterns of mimesis
allowing humans to enact specific subjective caring
practices toward vines.

Afterward, Chapter 3 develops a comparison of the
two case studies and asks: How does organizing look,
as we challenge its anthropocentric stance toward a
multispecies approach? The chapter extends
organizing a la Weick from an anthropocentric
perspective to a multispecies one, through a
conceptual framework developed with notions
stemming from biology and ecological psychology.

The section entitled Contributions and implications will
highlight the overarching theoretical and empirical
contributions that emerged from investigating
organizing in more than human worlds.
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On becoming entangled

The author is a female Italian scholar, born and raised
in Italy, finishing her 4-years long PhD in
Management, at Ca’ Foscari University of Venice. The
next pages will provide a brief overview of how her
ethnographic work unfolded in time and the
positionality she adopted throughout her research
journey both in her fieldwork in Meghalaya, India, and
in North-Eastern ltaly. Please note that more in-depth
methodological analytic details are provided in the
Fields and methods sections of Chapters 1, 2, and 3.

In a pre-pandemic world, the author got involved in a
larger research project studying the living root bridges
of the War-Jaintias tribes, belonging to the Khasi
indigenous group and living in the East Khasi and
West Jaintia Hills of Meghalaya, in Northeastern India.
The Khasis follow their traditional culture and have
their own language, characterized by different local
dialects. The research team at large included Ca’
Foscari University with the Center for the Humanities
and Social Change, two labs from the Italian Institute
of Technology (lIT), namely the Center for Micro-
BioRobotics and the Center for Cultural Heritage
Technology, and the Department of Cultural and
Creative Studies from the North-Eastern Hill University
(NEHU) of Shillong, Meghalaya, India. The team
intended to investigate living root bridges from the
War-Jaintia populations of Meghalaya to reconstruct
the indigenous knowledge surrounding these artefacts,
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deepen and explore the botanical behavior of Ficus
elastica’ aerial roots, and explore potential
developments both for plant-mimicking robots and 3-D
mapping techniques.

The ethnographic work to explore War-Jaintias
knowledge about the growth of living root bridges has
been jointly conducted in four separate missions by a
sub-team of the larger group described above,
composed of the author’s supervisor and co-
researcher Massimo Warglien (2018-2019) and the
author herself (2020 and 2022). Khasi culture is
deeply different from the Italian Western background
characterizing the research sub-team. The perspective
adopted by the researchers necessarily has been of
outsiders of the community (Darwin Holmes, 2020),
not only from a geographical point of view but also
because of the diverse ontology characterizing Khasis
culture, which does not fall under naturalism (typical of
Western accounts) being animist instead (de Castro,
2004; Descola, 2013). Preparing their fieldwork, the
researchers collected all the scientific publications
they could find on the Khasis, so to start being
acquainted with some general cultural habits of the
community they would join. Positioning with a humble
approach (Todd, 2016), the researchers intended to
learn the histories and practices surrounding living root
bridges, and because of the ontological distance
between their culture and the Khasis’ one, they
decided to adopt a multispecies ethnographic
approach (Ogden, Hall, and Tanita, 2013; Gatto and
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McCardle, 2019). As already illustrated in this
dissertation’s Introduction, multispecies ethnography
pushes researchers to ‘follow’ hon-human agents and
engage relationally with them. Thus, the researchers
not only followed’ living root bridges lives-stories but
tried to adopt themselves a relational perspective, to
critically question their naturalist positioning and
engage with the Khasis worldview from a closer
standpoint. Of course, this didn’t mean that the
researchers became animists, but that they intended
to do their best to take into account their informants’
perspectives seriously (Willerslev, 2007), by trying to
envision themselves the world through the
perspectives they met in their research journey.

Living root bridges started to attract scientific and
general interest in recent years (Shankar, 2015;
Ludwig et al., 2019; Salopek, 2019; Saval, 2020;
Watson, 2020; Middleton et al., 2020; Ravishankar
and Ji, 2021), although they have been mainly studied
by non-indigenous accounts. Being themselves non-
indigenous scholars, the researchers decided to rely
on the precious advices offered by indigenous
colleagues from NEHU to correctly interact with the
local community. Before entering the field, Massimo
visited a higher-level authority of the Khasi tribal
community to get the permission to study living root
bridges. Additionally, all the subsequent visits were
previously established and agreed through contacts
with villages’ ruling bodies, such as the villages’
elected headman and the local council. Moreover, the
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work has always been supported and supervised by
NEHU, which facilitated the researchers by finding
Massimo a War male interpreter for his first trip, and a
Jaintia female interpreter for his second one, while the
author was supported by a War female interpreter who
worked with her during both of her visits.

Conscious of the potential biases of romanticizing and
misinterpreting War-Jaintias culture (Todd, 2016), the
research team has intended to work with War-Jaintias
to collect and preserve the knowledge surrounding
living root bridges. Hence, the researchers agreed that
before submitting any material for scientific
publication, they would ask NEHU to identify the right
persons to involve in revising their work to reduce the
risk of misinterpreting their findings. The knowledge
and practices surrounding these artefacts are held by
a few local bridge makers and have started to be
preserved also by a local foundation, the Living Bridge
Foundation, with whom the researchers interacted and
which helped them to encounter some bridge makers.
Knowledge surrounding living root bridges is deeply
linked with the traditional village life War-Jaintias still
endure in East Khasi and West Jaintia Hills, which are
both remote and hardly accessible areas of
Meghalaya. Working with local Khasi-English speaking
interpreters selected directly by NEHU allowed the
researchers not only to have access to the War-
Jaintias villages, but to directly engage and learn
villagers’ lifestyles, beliefs, stories, and practices
surrounding living root bridges.
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Khasis society is matrilineal, thus being in a group of
two researchers, one male and one female, visiting the
field separately, resulted to be a strength in conducting
research. While Massimo could more easily interact
with bridge makers and key political ruling figures—
roles which are traditionally held by man within the
Khasi culture; the author could instead approach
family daily-life practices linked to the traditional Khasi
lifestyle from the perspective of women—who
traditionally administrate the house and family
business. This allowed them to collect the traces of ‘a
body of thinking that is living and practiced by peoples
with whom we all share reciprocal duties as citizens of
shared territories’ (Todd, 2016: 17).

In fact, talking with the local community, it emerged a
potential risk surrounding living root bridges in the
advent of over-tourism. Recently, living bridges have
been under highlight because of their touristic
potential: the Central Government of India nominated
them in the World Heritage Tentative List (UNESCO
World Heritage Centre, 2022). Nevertheless, tourism
is proven to potentially damage and kill the plants
which have been grown as bridges, because of both
the over workload and the continuous erosion of the
roots walked by —as some bridge makers told the
researchers. Having identified with a few headmen of
War-Jaintias villages such potential risks and being
both the researchers residents of the city of Venice in
Italy, which is a clear example of how damaging over-
tourism can be, the researchers started to
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collaboratively reflect and support local communities to
enact sustainable tourism offers.

Regarding the multispecies ethnographic work
(Ogden, Hall, and Tanita, 2013) conducted ‘following’
living bridges, and the other ‘species’ from which living
bridges are grown of —Ficus elastica—the researchers
adopted a multiple method assemblage (Law, 2004).
As in every multispecies ethnography (Kirksey,
Schuetze, and Helmreich, 2014), the researchers had
to creatively explore a multitude of data sources for
inferring the Ficus elastica’s behavior. The study of
botanical papers, and the use of both photography and
direct observations helped to define behavioral
patterns of figs’ aerial roots. Nevertheless, such
observations still need to be triangulated by botanical
structured experimentations. A limit the researchers
found was not to have a botanist in the team. This led
to a difficult and slow collaboration during the
pandemic with other institutions such as botanical
gardens, which started only recently a set of
experiments to verify some observed behaviors from
an interdisciplinary standpoint. The researchers are
still awaiting the results.

Then, unexpectedly, the pandemic arrived, and the
author had to abandon her fieldwork in Meghalaya. As
the author noted in one of her field diaries: ‘Global
events from time to time affect also individuals and
coronavirus’ impact arrived as a warning to me as
well, an utmost forgotten Italian researcher in
Meghalaya.’ Since the pandemic, Massimo could not
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travel to Meghalaya, while the author could get back in
October 2022. Unfortunately, the program of the last
fieldwork suffered some disruptions due to the author’s
sickness, which brought her to the hospital and forced
her to only partially follow the scheduled plan. As
Tsing reminds: ‘Unpredictable encounters transform
us; we are not in control, even of ourselves’ (2015:
20). This is why the author decided to think of
alternatives.

Because of the limitations of movement the pandemic
state forced the world to, the author decided to start
conducting fieldwork also in Italy. After her experience
in Meghalaya, she realized that to really become
entangled with another plant species she had to work
directly with it, so she decided to engage directly with
a multispecies entanglement that characterizes the
region she has been living in for five years. Veneto
region, in North-Eastern ltaly, is indeed well known for
its wine production, and close to the province of
Venice there is the Prosecco area, known worldwide
for its sparkling wine.

After having interviewed various viticulturists and
observed different training systems, the author
negotiated access to fieldwork within her city, so that
she could visit it also during lockdown restrictions. The
ethnography took place in a no-profit local association
taking care of abandoned vineyards in the Venetian
lagoon. The author participated directly in the
association’s activities for a period of nine months
combining affective (Gherardi, 2019) and multispecies
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(Ogden et al., 2013; Kirksey & Helmreich, 2010)
ethnography.

Engaging directly with practices of viticulture, the
author could conduct multispecies ethnography within
her culture, thus adopting a quasi-insider perspective
(Darwin Holmes, 2020). The author would define her
position as quasi-insider because she didn’t grow up in
the Veneto region and because she had no previous
knowledge of viticulture or experience with vine-care
practices. The fact of being a quasi-insider is, in the
author’s opinion, a strength since she could interface
viticulturists’ experts with a novice attitude. Moreover,
compared to the fieldwork in Meghalaya, the author
was an insider in terms of ontological positioning
(Descola, 2013). Note that, willing to conduct a
multispecies ethnography adopting a relational
account, she decided to work with viticulturists who
were following bio-dynamic and biological approaches,
as they are grounded on relational assumptions (Puig
de la Bellacasa, 2017; Beacham, 2018).

The main concern in data collection the author had
was how to investigate viticulture ‘from the perspective
of multiple beings’ (Ogden et al., 2013, p. 15) by
bringing forward the point of view of grapevines. How
was the author developing her relationship with them?
How were vines relating with her? Adopting a similar
self-reflective practice of writing as the one by
Valtonen & Pullen (2021) in writing with rocks, the
author developed a self-reflexive experimental writing
technique based on speculative fabulation (Haraway,
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2011, 2016; Truman, 2019) to unveil the grapevines’
perspective. Speculative fabulation (SF) is defined by
Haraway as a ‘mode of attention, a theory of history,
and a practice of worlding’ (2016, p. 230) where new
stories are created to offer a different perspective on
what we already know (Haraway, 2011, 2016; Truman,
2019). Speculative fabulation ‘defamiliarizes, queers
perception, and disrupts habitual ways of knowing.
Although speculative fabulations are fabulations, that
does not mean they are incompatible with science
facts’ (Truman, 2019: 31-32, emphasis in original). In
this sense, SF helped the author to explore the
relationship unfolding with grapevines through their
senses, speculatively imagining how they were
enacting the embedded relation the author was
sharing with them. The process of data collection has
thus been accompanied by the necessity from time to
time to pause and critically reflect through the act of
writing on how grapevines would have ‘voiced’ the
relational moments spent together. The fragmented
extracts are presented in Appendix in a single text
entitled The grapevines story.
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Chapter 1

Growing bridges: coordinating
with the living in a more than
human world

Co-author: Massimo Warglien

Abstract

While studies of coordination in organization and
management theory have focused almost always on
coordination among humans, this chapter broadens
the object of analysis of coordination processes to
interactions among humans and other living agents. It
challenges the epistemic and cognitive assumptions of
coordination relying upon some forms of common
knowledge. Trying to explain coordination without
common knowledge, the notion of stigmergy suggests
that it is the material environment that provides an
indirect coordination device to agents that may be
largely unaware of others’ intentions and knowledge.
This chapter introduces a framework of ‘extended
stigmergy’ in which diverse agents (humans and other
living agents) perceive and represent the word in
different ways and have radically different action
possibilities. Still, they can coordinate because they
share the same physical environment that they can
modify —and the same modifications enable their
coordinated behavior. We illustrate such a framework
with a study of the unfolding of coordination between
humans and plants in the development of peculiar
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artefacts: living root bridges of the War and Jaintia
populations of Meghalaya, in North-eastern India. We
use our framework to examine both entities’ strategies
and how they contribute to growing living root bridges
as a result of extended stigmergic coordination.

Keywords: coordination, common knowledge, non-
humans, extended stigmergy, living root bridges

Introduction

As the urgency to tackle grand challenges increases,
there is a growing consensus among scholars from
various disciplines that humans should learn to coexist
and to coordinate ‘with non-humans of both the
organic (animals, plants, the planet as a whole) and
the inorganic (technological networks, algorithms,
etc.)’ (Braidotti, 2020: 118). However, studies of
coordination in organization and management theory
have focused almost always on coordination among
humans, sometimes extended to their interactions with
artefacts. This focus systematically hides the role of
coordination with non-human living agents. This is
noteworthy as such agents may display significant
autonomy in their interaction with humans. This is
increasingly evident not only in relation to issues of
environmental sustainability but also in advanced
technological fields, such as living technologies.
Examples are numerous, ranging from the
management of commons (Atran and Medin, 2008), to
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the development of living protocells (Sandler, 2012).
Current models of coordination are ill-equipped to deal
with these cases.

The conceptual challenge is rooted in the fact that, at
least since David Hume (1740/2007), the received
view of coordination relies to a large extent on the
assumption that some form of common knowledge
among coordinating agents exists—or can be
generated. Such common knowledge enables them to
reduce the uncertainty created by the external world
and by the potential unpredictability of the actions of
the agents themselves. But this fundamental
assumption can hardly hold when we look at different
species coordinating together. It is difficult to conceive
what common knowledge could mean across species,
when even a common representation of the
environment they share cannot be presumed. Indeed,
different species enact different Umwelten (von
Uexkull 1921/2010)—different experienced worlds
they can perceive and upon which they can act. How
can they find coordination if, even if sharing a same
material environment, they live in different subjective
worlds?

We address the challenge of understanding the
interaction between different Umwelten through the
analysis of the unfolding of coordination between
humans and plants in the development of peculiar
artefacts: living root bridges. Living root bridges of the
War and Jaintia populations of Meghalaya, in North-
eastern India (fig. 1) are grown from the rubber tree’s

34



aerial roots and are a fascinating example of
coordinated interaction between the spontaneous
growth strategies of trees and the actions of humans,
generating living artefacts that keep developing across
multiple human generations. The process of
generating living bridges offers a remarkable example
of human-plant organizing that shapes a shared
environment, answering the question this chapter
tackles: how can coordination among different agents
work when they perceive and act on the ground of
different Umwelten within a shared material
environment?

After shortly reviewing the literature on coordination
without common knowledge, we sketch a framework
for the analysis of the interaction between different
species with different Umwelten. The framework, that
we label as ‘extended stigmergy’, emphasizes the
indirect role of the shared material environment, and of
its transformations induced by each species’ actions,
in providing signals that can drive coordination among
agents endowed with different Umwelten. The
framework guides us in reconstructing how humans
and rubber trees entangle their actions to generate
such unique living artefacts. We reconstruct the
strategies of both agents, the environment in which
they interact and that they jointly shape, and the
process through which living bridges are grown. We
conclude by discussing the relationships of our
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- A living root bridge (Wah Lynseng)

L ; o

in the village of Nongblai:

East-Khasi Hills, Meghalaya, India. Photo by the authors.

framework with other approaches that broaden the
boundaries of analysis of organizational and social
phenomena to non-human agents, and its potential
future developments.

Literature review

Standard models of coordination in economics and
organization theories rely, explicitly or implicitly, upon
some form of common knowledge that allows to
resolve the uncertainty intrinsic to coordination
processes. Most theories of coordination have
emphasized the role of common knowledge (or some
weaker variant of it) as the epistemic basis of
coordination itself. Common knowledge of rules and
norms makes it possible to coordinate by rule-
following, as in traffic: (Lewis, 1969). In game theory,
‘higher order beliefs’ and common knowledge plays a
foundational role in defining problems of coordination
(Rubinstein, 1989). Tacit coordination by focal points
is made possible by the mutual salience of specific
actions, objects, or selection rules (Schelling, 1960;
Mehta, Starmer, and Sugden, 1994). Puranam,
Raveendran, & Knudsen (2012) suggest that solving
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coordination problems implies dealing with epistemic
interdependence i.e., requires predictive knowledge
about others’ actions. The very possibility of
understanding each other through language has been
attributed to communicative coordination made
possible by common ground among speakers (Clark,
1996).

Distributed cognition

Trying to explain coordination without common
knowledge, organization scholars have recently
explored notions of distributed knowledge and
distributed cognition (Hutchins, 2020). In contrast to
common knowledge, distributed knowledge is
‘distributed among the members of the group [of
agents], without any individual agent necessarily
having it’ (Halpern and Moses, 1990: 550). How can
coordination be possible when knowledge is not
shared by coordinating agents (Tsoukas, 1996)?

The coordination of distributed knowledge among
multiple agents is the core problem of distributed
cognition. Distributed cognition describes ‘how
distributed units are coordinated by analyzing the
interactions between individuals, the representational
media used, and the environment within which the
activity takes place’ (Perry, 2003). There are three
ways in which processes are distributed: among
agents (cognition is socially distributed), among
agents and their external material environment
(cognition is embedded in ‘cognitive’ artefacts), and
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through time (Hutchins, 2020). These properties set
the boundaries and the units of analysis of distributed
cognition.

A well-known example of distributed cognition is
memory. First, memory is distributed between the
individual and its material, external support that acts
as a system of ‘cognitive artefacts’ (Norman, 1991)—
e.g., hotebooks, agendas, databases, books, but also
the layout of a supermarket or the decoration of a
glass (Lave, Murtaugh, and de la Rocha, 1984; Lave,
1988; Hutchins, 2005). External memories are not just
a support of individual memory—they are part of the
cognitive processing of information playing a role
similar to the one of internal memory (Ackerman and
Halverson, 2000, 2004; Simon, 1991). Because of its
materiality, external memory can be accessed by
different agents to coordinate their actions: it is
appropriate to say that such coordination is a socially
distributed cognition process. Notice that single agents
do not need to be fully aware of others intentionally
coordinating with them, nor of the content of different
external memories accessed by different agents.
Furthermore, as individuals can modify the external
memory, their action can be decoupled through time
generating a causal chain of transformations which are
emergent from asynchronous interactions rather than
being planned.

Several coordination processes have been studied
through the lens of distributed cognition. Hutchins
studied different processes of complex computations
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performed by teams through their interaction with
cognitive artefacts in contexts such as flight crews
(Hutchins, 1995; Hutchins & Klausen, 1996; see also
Orasanu, Fischer, & Davison, 2017) and large ship
navigation (Hutchins, 1991, 1995b). Ackerman and
Halverson (2004) analyzed distributed memory in a
telephone hotline group. Other examples include
contexts as diverse as the coordination of medical
diagnosis activities (Cicourel, 1990), distributed trouble
shooting in working environments (Rogers, 1992),
arbitrage in trading rooms (Beunza and Stark, 2004),
the coordination of cardiac surgery (Hazlehurst,
McMullen, and Gorman, 2007), teams of civil
engineers on a construction site (Perry, 1998),
architectural work (Schmidt and Wagner, 2004), and
musical instruments construction (Yanow, 2000). All
these examples set the boundaries of socially
distributed cognition within rather homogenous social
groups, where the material environments are mostly
described in terms of artefacts (although sometimes
natural entities or events such as lunar cycles are
included, like in Hutchins & Hazlehurst, 1990). Those
same artefacts ensure the temporal frame of
coordination given their material persistence in time.

Stigmergy

A useful concept of distributed coordination that
originates from the study of other species that has
been borrowed also by scholars of human
coordination is the one of stigmergy (Elliott, 2006;
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Christensen, 2013; Susi and Ziemke, 2001; Bolici,
Howison, and Crowston, 2016; Heylighen, 2016). The
concept of stigmergy (from stigma—sign, and ergon—
action) was first introduced by the French zoologist
Pierre-Paul Grassé (1959) to explain the paradox of
coordination in termites’ nests. How could colonies of
individuals that have no apparent concern for others’
goals or actions coordinate to create such complex
nest architecture? For Grassé, the material stimulus
provided by the current state and shape of material
constructions (typically heaps of mud) triggers specific
responses from worker termites. It is thus the state
and shape of the material environment that provide an
indirect coordination device that generates an
appropriate sequence of actions by individuals largely
unaware of others’ intentions and knowledge.

Theraulaz and Bonabeau (1999) generalize
stigmergy’s basic principle in these terms: ‘Traces left
and modifications made by individuals in their
environment may feed back on them. The colony
records its activity in part in the physical environment
and uses this record to organize collective behavior’
(1999: 111). In this sense, the basic assumption of
stigmergy (Grassé 1959; Theraulaz and Bonabeau
1999) is that social insects do not require any form of
common knowledge, nor mental awareness
determining their intention to coordinate in building
their nest. They act on a pure individual basis, ignoring
other insects’ intentions, as they just respond to
certain environmental states like those given by the
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traces of pheromones and soil pellets left by other
termites in mud nest’s building activities. Coordination
of actions is thus ensured by the sequence of
modifications in the material environment.

The concept of stigmergy has been successfully
applied to many social insects’ coordinated
construction activities, from termites to wasps
(Theraulaz and Bonabeau, 1999). More recently, it has
been also applied to human coordination, especially in
situations where direct human communication is not
required, and coordination processes can directly
ground on some environmental interfaces (Elliott,
2007; Heylighen, 2007; Rezgui and Crowston, 2018;
Moffett et al., 2021). It has been suggested that
stigmergy provides ‘a third alternative to the traditional
dichotomy of explicit and implicit coordination’ (Rezgui
and Crowston, 2018: 1). This ‘third alternative’ submits
that coordination is achieved by referring to a shared
object that is progressively modified by agents’
intervention and provides the symbolic stimulus to
subsequent actions—very much like the mud heap of
termites. Indeed, distributed cognition allows agents to
identify certain signs in their environment as some
forms of signals that trigger certain responses. Such
signals are historically and culturally mediated in
human contexts. Quite interestingly, the examples of
human stigmergy that have captured researchers’
attention include mainly highly symbolic activities such
as coding in Open Source communities or modifying
wiki pages (Elliott, 2006; Heylighen, 2007; Crowston
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and Rezgui, 2020; Dalle et al., 2022). Undeniably,
there are relevant aspects of materiality even in such
highly abstract activities (Faraj and Azad, 2012); yet
the assumption of a shared code is prevailing. Other
more ‘material’ examples of human stigmergy have
been studied in complex work settings, where human
workers interact indirectly between themselves thanks
to the environmental traces left by fellow workers
(Susi, 2016; Christensen, 2013). Susi (2016)
describes the coordination efforts between workers in
the control room of a grain silo, where a wall-wide
panel represents the whole activities carried out in the
plant for managing grain deliveries. In her study, ‘the
control panel and the representational layers attached
to it, are artefacts that function as coordination
mechanisms’ (Susi 2016: 44) among workers in the
plant. Similarly, Christensen (2013) for example
illustrates how construction workers coordinate
stigmergically in the construction of interior walls in a
large building project. He points out that the traces left
by the various skilled workers act as a baseline for
coordination among them because the ‘actors paying
heed to the material evidence of work previously
accomplished by others while performing their own
tasks’ (Christensen 2013: 49). Even in these
examples, however, stigmergic coordination operates
within the context of common ground and shared
representations, assuming a substantial homogeneity
of agents involved. Table 1 offers a synthetic summary
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of studies that have adopted stigmergy to study
human coordination processes in different contexts.

An important common feature of applications of the
stigmergy concept to coordination in both social
insects and human groups is that agents have a
shared perception and understanding of their material
and symbolic environment, and similar action
capabilities. This implies that the unit of analysis for
coordination processes is bound to single species or
even more restricted entities such as insect colonies
or culturally homogenous social communities, and
their shared artefacts. The challenge of understanding
the processes through which different species can
coordinate in modifying their shared environment is to
drop this last assumption to explore words in which
agents have radically different perceptions of the
environment they share.
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Main
theoretical
focus

Mass collaboration
(Elliott, 2006), Seli-
organizing (Heylighen,
2007; Crowston and
Rezgui, 2020; Dalle et
al., 2022) and complex
adaptive systems
(Heylighen, 2007),
Coordination (Bolici,
Howison, and
Crowston, 2016)

Coordination (Susi,
2016)

Coordination (Christensen, 2013)

Agents

Humans

Humans

Humans

Environment

Online Open-Source
softwares like
Wikipedia.org

Middle-sized
Swedish grain silo

Construction site

Stigmergic

medium

Textual medium/code
e.g., a Wiki: work-in-
progress page as
‘shared workspace
accessible to all
contributors’ or as
‘when a contributor
marks a word as a
hyperlink, but there is
no article discussing
this concept yet, an
empty page is created
inviting other
contributors to fill in its
content’ (Heylighen,
2007: 8-9)

Panel representing
‘one permanent
representational layer
of all the grain silos
and the plant’s
machinery, including
transportation shafts
and the sequences of
actions for operating
them (symbols,
indicators, buttons,
colours, etc.)’ plus
workers’ self-made
representations, such
as ‘magnetic plaques
with text, handwritten
notes’ (Susi, 2016:
43)

Only material traces left by various
experts: ‘The initial parts of a
partition wall is constructed by a
carpenter in the form of a frame
made of light weight steel grinders
fitted with plasterboards on the
one side. At a later point in time,
another actor, namely, an
electrician will arrive and pay heed
to the work carried out and seek to
align the wiring of the electrical
circuits with it. [...] When the
electrician is done and has left the
scene, the carpenter returns to
close the wall i.e. clad the second
side of the wall in plasterboards in
accordance with the previous work
done. [...] Subsequently, the
painter shows up to paint what the
others have erected’ (Christensen,
2013: 48)

Table 1 — Summary of studies which have adopted stigmergy to study human
coordination processes in different contexts.
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Theory: Extended stigmergy
Extended stigmergy

As we try to extend the unit of analysis of coordination
to different species—and to species as different as
humans and plants —the fundamental problem to deal
with is that not only common knowledge is practically
impossible, but even a shared perception of the
environment supporting stigmergy cannot be safely
assumed.

Different living species have different perceptions of
their shared environments. Although they may dwell in
the same material contexts, they live in different
perceptual life worlds. These are determined by their
different sensor organs, their cognitive processes, and
their action capabilities over their environment. The
biologist von Uexkill (2010) has coined the now
popular term Umwelt (pl. Umwelten) for these
perceived/actionable environments. The term Umwelt
indicates the perceptual abilities agents have in
sensing their ‘world’ (Uexkull, 2010). Umwelt allows us
to explain how each agent perceives the environment
differently and how they have different material assets
(effectors) to modify it. Consider von Uexkill’s
example of ticks: the tick has no visual system. And in
its interactions with their hosts, ‘among the hundreds
of effects that emanate from mammal’s body, only
three become feature carriers for the tick’ (Uexkall,
2010: 50): the mechanical stimulus of the hair, the
chemical stimulus of the butyric acid, and the thermal
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effect of warmth. In other words, the tick’s Umwelt
captures only a few dimensions of the environment—
and these dimensions are different across species so
that in the same physical environment radically
different Umwelten can coexist.

The divergence with human Umwelt is even more
radical when we consider plants. We know that plants
have complex perceptual systems and translate them
into forms of action through very complex internal
processes, including forms of memory (Mancuso,
2018; Wang et al., 2021). However, their sensors are
entirely different not only from those of humans but
also from those of animals since they are distributed
across their bodies and not linked to a specialized
sensor-organ. Furthermore, their action is based on
entirely different principles. Typically, animals are
morphologically stable organisms that act through the
motion of their body in the environment. Plants, on the
converse, are sessile organisms and act mostly
through their morphological modifications, typically by
growing (Darwin, 1908; Hallé, 2002).

Classical ideas of stigmergy assume that, although
agents do not need to have expectations about others’
intentions or behavior, they rely on a shared
perception of the world. For instance, termites see the
same mud heaps, wasps see the same nest cells, and
Wikipedia authors see the same documents
(Bonabeau et al., 1998; Rezgui and Crowston, 2018).
But how can coordination among agents work when
they perceive and act in different Umwelten? In what
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follows, we sketch a simple modeling structure of
‘extended stigmergy’ that aims at capturing a stylized
idea of coordination of agents with different Umwelten.
While the model is only sketched here without going
into technical details (see Warglien 2023 for a formal
analysis), it will help us to single out the different
interactions between agents, their perception and
action capabilities, the material environment that they
share, and the way transformations in the environment
can ensure the emergence of coordinated action and
reduce uncertainty. This conceptual structure will drive
the representation of our field observations.

The framework

We propose a framework to analyze the unfolding
process of extended stigmergy. To understand
interactions between agents of different kinds we need
to rely on the analysis of their shared material
environment, their own perception of such
environment, and how they recognize and implement
action possibilities that modify it.

A minimal situation would require at least two
strategically interdependent agents (where one is
human), meaning that the results of an agent’s actions
will depend on the actions of the other(s). The shape
or form of the environment is the result of the
interactions occurring among such agents. Such
interactions revolve around the material constituents of
the environment itself that act as material interfaces.
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However, agents have different perceptions of the
environment—they dwell in different Umwelten.

Agents have strategies, i.e., they have responses
conditional to their perception of the environment.

This does not mean that agents are necessarily
‘intentional’ in the conventional understanding of
intentionality (Bratman, 1987). They may be literally
unaware of the ongoing interaction. For example, a
virus has clearly diffusion strategies, although it hardly
could have intentionality or awareness in human
terms. No common perception of the environment is
supposed—it suffices that agents can act on each
other’s same material shared context, even if they are
unaware of the other agent (in general, awareness can
be assumed to be asymmetric between humans and
other agents). It is enough to say that in interactive
settings agents have strategies in that they have a
‘behavioral phenotype’, a set of responses conditional
to their perception of the situation in which they find
themselves—evolutionary game theory provides many
examples of such a stripped-down notion of strategy,
see for instance Maynard Smith (1982).

An important feature of the interaction between such
radically heterogeneous agents is that they do not
have comparable perceptions of the interaction in
which they are involved—not to mention any kind of
common knowledge. For example, a plant may have a
quite complex perceptual system, but it clearly does
not ‘see’ the world as a human does—it is
questionable that it sees at all with animal-like
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attributes (Castiello, 2019; Wang et al., 2021). Nor
they have the same set of strategic actions available.
As we have discussed above, agents in our framework
possess different Umwelten (Uexkull, 2010): they
sense differently their environment, and they have
different material assets (effectors) to modify it.

Matter plays a key role in the extended stigmergic
interaction. Agents perceive in different ways the
shared material environment where they act upon.
The material environment becomes then the interface
allowing stigmergic interactions between agents to
occur. If in termites’ nests, termites coordinate
themselves indirectly thanks to mud heaps, in our
framework the material interface is the one allowing
agents from different species to coordinate.

As agents dwell in the same environment, they can
affect each other directly, as when humans cut a
branch of a tree or bacteria affect the digestion of their
host, but they can also affect each other indirectly, by
modifying the material interface they both perceive
and act on, as when humans fertilize the soil, or trees
protect from soil erosion.

The first component of the framework is the agents’
shared environment, E. It is a physical, multi-
dimensional environment E that both agents A and B
dwell—they are both part of it. The variables
associated with E, A and B are all random variables.
The environment is subject to transformations by the
agents—both can modify it with their actions,
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sometimes in irreversible ways. These modifications
are the ones enabling the extended stigmergy
process.

A and B have very different perceptual systems, they
inhabit different Umwelten although they share a same
material environment. These differences can be
originated by having different sensor organs, but also
by dissimilarities in the granularity or range of the
sensing of features of the environment. A simple but
powerful abstract way to characterize different
‘perceptions of the environment’ by diverse living
agents is offered by the notion of a projection
mapping. A projection mapping (Awodey, 2010) takes
a multidimensional object and captures its value on
some dimensions only, like a shadow on a wall
captures a 2-dimensional image of a 3-D solid object.

Fig. 2 represents the shared environment E and
agents a’s and b’s perceived environments (P, and Pp)
as nodes and projections mappings as arrows i, and
, from Eto Pz and Ph.

When agents have different Umwelten, we say more
formally that their perceived environments P, and Py
are ‘projections’ over different dimensions of the
environment E. Thus, the perceived environments can
be radically different for each agent—possibly they
may even have an empty intersection. The upper and
lower trapezes of Fig. 2 capture in stylized way each
agent’s respective Umwelt (see Ghazi-Zahedi, Langer,
and Ay, 2017 for a related approach).

50



a " d a
e Y
i | ’f N [ ’}
L » %, x 3 | 1 -
., LY
F : u
E = Er
‘xH - " -
Y e S
a My
3] \ﬂ.- "--\._ Sl .___." - _..-"' uh b “-" pr 1
(Pb }—% O 3 Ay | \Fb/

o

Figure 2 — Extended stigmergy framework, adapted from Ghazi-Zahedi,
Langer, and Ay (2017)

Agents a and b internally process their perception of
the current state of the environment according to their
strategy. This process, represented by arrows o, and
0Ob, leads to a decision of disposition to act transmitted
by the agents’ actuators (As and As). Through their
actions, represented by arrows aa and ag, agents
modify the environment from Eto E’. We deliberately
ignore here for simplicity the possible endogenous
transformations of E.

The new state of the environment E’will in turn trigger
new perceptions P’; and P’ and so forth. Although a’s
and b’s perceptions are different and potentially even
disjoint, they still depend upon the same physical
environment. The new state of the shared environment
triggers in turn a new set of actions for both agents.
Moreover, some transformations of E alter irreversibly
the set of possible perceptions and actions for the
agents.

Extended stigmergy occurs over repeated cycles of
perception, action, and changes in the shared
environment. Clearly, the contribution of each agent to
each cycle of transformation can be asymmetric, both
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in terms of temporal scale and of amplitude of actions
effects.

At each stage the dimensions of the shared
environment, which are selectively perceived by each
agent and on which they can act upon, constitute the
material interface supporting the extended stigmergy
process.

One can get a richer view of the process by introducing
an information theoretical perspective. The generation
of shape, and living forms themselves, are essentially
processes that reduce entropy to create order and
ultimately preserve the living properties of natural
beings (Schrédinger 1944, Avery 2002). Coordination
can be generally characterized as a process that
reduces uncertainty in the interaction between agents
by adding information. As the process of extended
stigmergy relies on changes in the ‘shape’ of the
environment and reduces uncertainty, we can see
these changes as information flows. Following
information theory, we characterize coordinated
changes in the shape of the environment as negative
changes in the environment’s entropy. The overall
amount of information obtained over the state of the
environment E by observing A and B is captured by the
mutual information I(E;A,B), which is often
characterized as the ‘information gain’ associated to
knowing A and B. The diagram above then becomes
the representation of how multiple sources of
information (the different agents A and B) affect the
common environment’s entropy (fig. 3). Recent
developments in multivariate information theory
(information theory with multiple sources) allow to
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decompose mutual information distinguishing
analytically three types of information carried through
the A and B channels (Williams and Beer, 2010):

1. the redundant information, identically carried by
both A and B—knowing the information carried
by A or B does not make a difference;

2. the unique information carried only by A and
B—the information carried by A is independent
from the information carried by B and vice
versa;

3. the synergic information that is only available
when both A and B are taken together!.

We suggest that extended stigmergy is captured by
the synergic information generated by A and B
interaction —the transformation of E which cannot
happen without their (repeated) interaction. Whenever
this synergic information reduces the entropy in E (it
shapes the environment) we can speak of extended
stigmergy. One can depict the way extended
stigmergy shapes the shared environment E of A and
B as a process in which entropy is reduced, while the
relative weight of synergic information increases.

1 A simple example of synergic information is the XOR (exclusive or)
function. If E=A XOR B, and A and B are binary variables, neither A nor
B alone provide information about E. But when the value of both A and
B is known, they completely determine E. The mutual information
decomposition can be further simplified, as:
I(E:AIB)=Unq(E:A\B)+Syn(E:A;B)
Thus, synergic information is equal to the mutual conditional information
minus the unique information of one variable (see Ghazi-Zahedi et al.
2017).
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mutual information
I{E;A,B)

Figure 3 — Extended stigmergy as a mutual information
system, adapted from Williams and Beer (2010)

In plain words, this means that the more the shared
environment takes shape, the harder it would be to
generate it without the joint contribution of A and B.

The information interpretation of extended stigmergy
can also be translated in terms of an extended
organizing process a la Weick (1969, 1979), in which
the assembly of double interacts between different
species results in a systematic reduction of
equivocality of information, materialized in the shaping
of their environment.

Our framework will guide the interpretation of the
different agents’ contribution in the following case
study: we will focus on those interactions which
generate changes in the shape of the environment in
ways that could not happen without a reference to the
mutual interaction of humans and trees, made
possible by their shared material setting.
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Fields and methods

Living root bridges are grown from the aerial roots of
Ficus elastica (the rubber tree) by the War-Jaintias
tribal2 populations of Mon-Khmer origins in the East
Khasi and West Jaintia Hills regions, in the
Northeastern state of Meghalaya, India, where our
fieldwork was conducted.

Our research focuses on exploring the interactions
between War-Jaintias tribes and rubber trees shaping
living root bridges. The visits to the field were prepared
through previous agreements with the Khasi
indigenous community, from which War-Jaintias are
part, facilitated by the local NEHU University and
established through contacts with the village ruling
bodies, such as the villages’ elected headman and the
local council, the Durbar. Before our research started,
we also visited the chief of the Khyrim Syiemship, a
higher-level authority of the Khasi tribal community to
get permission to study living root bridges. Spotted for
the first time as a mere curiosity by the British botanist
Sir Joseph Dalton Hooker in his sketchbook at the end
of the XIX century, living root bridges began to raise
scientific and general interest just in recent years,
especially for their engineering and architectural
properties (Shankar, 2015; Ludwig et al., 2019;

2 The term tribal is here used to designate how the Khasi, the Jaintia,
and the Garo indigenous communities self-identify against non-tribal
communities living in the state of Meghalaya, India (Baruah, 2003;
Lyngdoh and Gassah, 2003; Gassah, 2021).
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Salopek, 2019; Saval, 2020; Watson, 2020; W.
Middleton et al., 2020; Ravishankar and Ji, 2021), as
well as becoming increasingly visited truistic
attractions which is mobilizing international institutions
such as the UNESCO—by the time we began our
fieldwork, living root bridges cultural landscapes have
been inscribed by the Central Government of India in
the World Heritage Tentative List (UNESCO World
Heritage Centre, 2022). Given the international
attention reserved to living root bridges, our intention
in entering the fieldwork was to work with War-Jaintias
to collect and preserve the knowledge surrounding
these artefacts, remembering that it is ‘a body of
thinking that is living and practiced by peoples with
whom we all share reciprocal duties as citizens of
shared territories’ (Todd, 2016: 17) that risk potential
damage by the advent of over-tourism—something of
which we as residents of the city of Venice are
especially aware.

On one hand, we investigated local culture
reconstructing the traditions and techniques used in
the process of growing living root bridges via direct
observation, interviews, field notes, photographs, and
videos. On the other hand, we studied strangler figs’
behaviors and strategies through available botanical
scientific evidence, direct observation, photographs,
and videos, as well as botanical behavioral
experiments. We visited separately the region in four
missions between 2018 and 2022, being on the field
for a total of thirteen weeks. We lodged in fifteen
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villages hosting in their surroundings numerous living
root bridges, having observed twenty fully functional
bridges and about five bridges at their initial growing
stage. Beyond daily direct observation of human and
tree behavior in the field, the researchers, assisted by
their interpreters, conducted about 40 meetings having
interviewed a dozen of local bridge makers and other
key figures in the villages (elderly, medicine man,
head man...). Each meeting was either noted down or
recorded. Recorded files have been partially
transcribed and translated into English.

Ficus elastica are peculiar non-human actors that play
a key role in the development of living root bridges.
Trying to grasp the plant’s ‘point of view’ is one of the
challenges this chapter tries to address, as the
methodologies adopted to observe their behaviors will
of course differ from those adopted with humans. Wels
(2015) reports how he faced the problem of
‘interviewing’ the animals in his case study. Here the
problem at stake is even harder: how to ‘query’ plants
for understanding their perceptual and action
capabilities? The objects of inquiry, living root bridges,
are the materialization of the coordination process
between two species—humans (the Wars) on the one
hand and the rubber trees on the other. Our aim is not
just to reconstruct the ‘point of view’ of one or the
other and their strategies, but also to understand their
reciprocal influence in an interaction process. As the
anthropologist Descola has stressed, it is important to
read the interactions unfolding between humans and
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non-humans in an ethnographic way in which the
actors ‘relate to each other according to the types of
connection that their physical assets allow’ (2014:
269). Reconstructing strangler figs’ ‘point of view’
while interacting with humans is particularly
challenging to field research. How is it possible to
reconstruct the ‘point of view’ of the rubber tree? The
shape itself of living root bridges can be a good
witness of the interactions that occurred between the
War-Jaintias and the plants in their life: living root
bridges are grown out of aerial roots and this makes
their structure observable in terms of consolidated
roots intertwining. These material traces are a
powerful source of information and a sort of physical
‘memory’ of the growth process: the roots’ shape
witnesses their motion trajectory over time. The trees’
point of view and strategies can thus be at least
partially grasped by relying on the extensive use of
visual observations and photography (Collier and
Collier, 1986). We have collected more than 1000
images of living root bridges’ details and had the
chance to assist a recently grown bridge’s
maintenance process by one bridge maker, from
which we recorded four videos and took several
photographs.

Nevertheless, some major questions continue to be
open as it remains impossible to ‘query’ the plant by
asking about its behavior or its directional intentions. A
possible way to overcome this methodological
limitation is to do some botanical field experiments,

58



where new observations can be generated by
botanical experiments in a sort of dialogue between
the plant and the researcher. For example, within a
larger group of researchers including botanists, we are
currently conducting experiments with strangler figs’
aerial roots to explore different forms of roots’
directional search and how they respond to different
material stimuli. Experiments, in this sense, rather
than verifying a set of hypotheses as in traditional
approaches, will be used to generate more informed
observations on behavioral responses non-human
agents have in given conditions. They will become a
way to indirectly query the ‘other’ subject of this case
study. To validate the hypothesis on plant strategic
behavior that emerged from the observations and
previous botanical knowledge, results were presented
and discussed with some experts in the fields of
botany and biomimesis that corroborated the
hypothesis, suggesting further botanical tests to
validate them scientifically. This approach echoes the
call by Law for a ‘method assemblage’ (2004: 13)
where knowledge is reached tentatively in an indirect
material way, as a blind person would do. Although
botanical experiments are still ongoing at the time of
writing, the hope is that this different methodological
approach might help to triangulate visual sources with
botanical knowledge of the green non-human agent
involved in this coordination process, as well as to
better understand the folk-biological knowledge (Atran
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and Medin, 2008) War-Jaintias have (de Castro,
2004).

Data analysis relied on closely analyzing photographs
of plant’s strategic and behavioral details while
annotating and comparing it with data from field notes,
interview transcripts, and scientific botanical evidence.
The analysis was run with a dialectic approach
between the two of us in an abductive way. Following
Cunliffe & Coupland, the abductive analysis was
conducted firstly by discussing the developmental
stages of a living root bridge, then interlocking this
narrative with the theoretical insights offered by our
extended stigmergy framework ‘using the concepts to
explain our observations and our observations to
further develop the concepts’ (2012: 71). We analyzed
the process of living bridge generation considering first
Ficus elastica’s growing strategies, the War-Jaintias’
cultural background and the environment they enact,
which recall how cognition is socially distributed
among human agents (their collective beliefs)
(Hutchins 2020). Then, we illustrated the coordination
process shaping a living root bridge, unfolding all the
interaction phases between War-Jaintias and Ficuses,
showing how human and non-human agents interact
with their material environment and how they interact
through different time scales (Hutchins 2020).
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Case study

The Ficus elastica’s Umwelt

Ficus elastica, the tree out of which living bridges are
made, is an important component of the East-Khasi
Hills Forest environment. It belongs to the family of the
strangler figs, which Wallace (the father, together with
Darwin, of natural evolution theory), called ‘the most
extraordinary trees of the forest’ (Wallace, 1869/2011:
472).

The ‘extraordinary’ nature of strangler figs is related to
their growth strategy, a sophisticated response to tight
competition for light in tropical forests. Rather than
starting from the soil to reach the light only after a long
growth time, Ficus elastica trees gain faster access to
light as birds directly seed them on host trees’
branches and hollows, so that they can germinate
straight in the host’s canopy. Once seeds start
germinating, they grow both upstream with their trunk
(phototropism) and sending downstream flexible aerial
roots (gravitropism). While the upstream growth is
similar to other plants’ growing strategies, Ficus
elastica has in the growth of its aerial roots the most
ingenious mean to ensure the plant’s survival
(Dobzhansky and Murcga-Pires, 1954; Putz and
Holbrook, 1989). The trunk soon reaches the light,
while aerial roots will provide nutrients from the soil
once they reach it. Indeed, it has been shown that
plants ‘allocate growth resources’ to roots according to
a complex decentralized system of resource
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distribution (Dener, Kacelnik, and Shemesh, 2016).
Aerial roots bifurcate as they grow, branching in
parallel. When they reach the soil, they start an
important state transition from slender and flexible
material to a thick and rigid substance (secondary
growth). First, specialized G-fibers contract the root by
anchoring the tree to the soil, then aerial roots grow
thicker and start behaving like normally submerged
roots (Zimmermann, Wardrop, and Tomlinson,

1968). As they become stiff and ligneous, aerial roots
erect the plant structure, becoming a fundamental
structural element. Another important property of aerial
roots is that when they overlap, they can easily merge
by inosculation—both among roots from the same tree
or among roots from different trees of the same
species in a process called allofusion. Allofusion is a
cooperative strategy that allows two Ficuses to grow
together rather than compete with each other
(Thomson et al., 1997).

Mere behavioral observations of roots’ new and
consolidated structures suggest some complex
perceptual abilities from the Ficus roots (fig. 4). These
perceptual distinctions are indirectly revealed by the
response of the plant to the environment, and they are
visible for humans in the plant’s actual observable
morphology. They correspond to how the plant
species has evolved strategies of conditional response
to the mediums, substances, and surfaces they meet
as they move in the space by growing. In the case of
Ficus elastica, growth of roots and branches respond
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not only to gravity and light but to water and solid
materials as well. Patterns of the material
transformation of aerial roots suggest that they are
able to distinguish the air medium (they do not get
larger when dangling), and hard surfaces such as
stones or wood (over which they have moderate
secondary growth) from the soil medium (where they
experience stronger secondary growth). As we have
will see below, they respond to different surfaces and
substances by generating different patterns of growth.
They also recognize themselves and their conspecific
trees, as demonstrated by their merging and allofusion
capabilities confirmed also from the botanical
literature.

According to their sensing capabilities for substances
and the dynamical properties of their growth, aerial
roots respond in differentiated ways to different
surfaces and substances. This is a great source of
adaptive flexibility in behavior that will be fundamental
to understand the dynamics of living bridges. As aerial
roots descend the cylindrical surface of the trunk of the
host tree, they exploit their branch-and-merge
capabilities to form thick grids wrapping and
‘strangling’ the host trunk. Once the host dies, these
grids will result in an autonomous trunk supporting the
Ficus. At the same time, when they grow around
almost spherical surfaces such as those of large
stones on the bank of rivers and streams, they tend to
envelop the stone assuring stability to the plant. While
on the flat soil surface, they produce divergent shallow
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radial propagation that can buttress the wide trunk.
When dangling in the air from branches, aerial roots
reach vertically the soil generating upright support to
the horizontal growth of branches (pillar roots). Pillar
roots support upper branches and the overall plant
mass, which grow following light’s availability. This
leads to apparently unbalanced upper structures—
sometimes the main trunk is suspended on water or
even steep ravines. Given the landscape configuration
of East Khasi and West Jaintia Hills, it is very common
to see figs growing near rivers, where light is more
accessible.

Ficus’s structural plasticity, together with its complex
behavioral strategies, are the core properties that
allow War-Jaintias tribes to interact with the plant to
generate the architecture of living root bridges.
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Figure 4 — Examples of aerial roots ‘sensing’ different substances and
surfaces. Aerial roots change when suspended in the air (thin and dry) (a) or
if immerged in water (fat and wet) (b). They seem to perceive also surfaces
by wrapping stones (c) or the host trees (d). They seem to interact also with
other species such as fungi, lichens, and other mutual plant kins (e). All
photos by the authors.
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The War-Jaintias’ Umwelt

The War-Jaintias are hunting-gathering tribes dwelling
in small villages of a few dozen families, located at the
border of the forest. Their society is a matrilineal one.
The main social structure is the clan, although they
have a broader governance structure, basically made
of three levels: the Durbar (the village council), the
Raid (an intermediate aggregation of villages), and the
Hima (a state-like entity). The environment of the East
Khasi and West Jaintia Hills offers direct access to the
rich tropical forest resources, while it makes it very
hard to develop traditional agricultural cultivation. This
contributes to explaining why the tribes in the East
Khasi and West Jaintia Hills have maintained a hunter-
gatherer activity, while other Khasi tribes in the
smoother northern regions have moved to a prevailing
agricultural system.

The War-Jaintias have developed little manufacturing
activities. Being based on hunting-gathering and trade,
War-Jaintias have developed skills related to such
activities, rather than to agriculture and most
manufacturing practices. The single most important
family of War-Jaintias’ manufacturing skills diffused
across villages is bamboo weaving (braiding and
knotting), which is employed mainly in making baskets
for food collection in nearby forests (bri) and for
transportation to markets, traps for animals, simple
construction techniques of houses, and bamboo
bridges and stairs. This makes them heavily
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dependent on the trade of the goods collected in the
nearby forests (bri) to acquire tools such as knives and
axes, pottery, textiles, and a variety of artefacts.

Socially distributed cognition among War-Jaintias is
linked to their traditional culture and system of beliefs
clearly belong to the typology of animism. ‘Animism
could be defined as an ontology that postulates a
social character to relations between humans and
non-humans: the space between nature and society is
itself social’ (de Castro, 1998: 473). As in many
animistic cultures, interactions between humans and
non-humans are conceived by Wars

as social relationships, implying a degree of agency
from non-human entities (Descola, 2010). Western
dualistic categories opposing the human and the
natural do not apply to such culture. As a result, the
general attitude of the Wars is to develop strategies of
negotiation with natural entities—strategies that imply
some give and take, and a balance and mutual
respect with thems.

An important example is the bri (fig. 5). The briis the
area from which Wars derive most of their living
resources. There is no corresponding term in English.
The briis ‘a unique production system in which
economically useful trees are managed within natural

3 For example, in the Jaintia-War villages, if a man dies falling from a
tree the tree is punished: it is first shot than felled and brought to a
junction where it is further ritually punished by whipping it with brooms
[Laban, Sohkhal].
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forests’ (Tiwari, Tynsong, and Lynser, 2010: 337).
Indeed, the bri challenges the Western archetypal
opposition of the ager (field) and the silva (forest)
(Descola, 2013). The bri is different from the forest, as
useful vegetation is planted in it by humans and
coexists with the original forest vegetation. The briis
also different from an agricultural field, or a plantation
(the lyngkha)—a space in which trees are cut to leave
room for homogenous cultivation of domesticated
plants such as in a rice paddy or in a fruit plantation.
The bri substantially preserves the original layout of
the forest, and new domesticated plants coexist with
wild ones, often leveraging on the original forest
vegetation (e.g., pepper and betel grow over the
trunks of forest trees). This results in a high variety of
plant species, comparable to the forest’s one.

The briis a space that transcends the conceptual
boundaries between the domesticated and the wild,
and it is the main stage of the social interaction
between humans and forest’s living entities.

Similarly, living bridges are the result of this non-
dualistic wild-domesticated attitude of the War-Jaintias
towards trees, and towards Ficus elastica in particular.
Their cultural background provides them with a set of
concepts that enable them to perceive certain figs’
features and interact with them in their material
environment, which are decisive for the development
of such bridges. The key perceptual feature is that
War-Jaintias bridge makers perceive the affordances
offered by the growth of roots rather than those offered
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Figure 5 — The bri surroundig some ouses in the village area of
Nongblai, in the East-Khasi Hills, Meghalaya. Photo by the authors.

by their deadwood.

A first important aspect is thus that the material of
which living bridges are made (Ficus elastica’s aerial
roots) is viewed as an animate and not as a passive
matter. This makes it straightforward to think

of making an artefact as growing it (Ingold, 2000). An
implication is that War-Jaintias can conceive a
dynamic, strategic interaction with the Ficus—
interacting repeatedly with its growth processes rather
than simply acting on some passive material. This also
implies that bridges can be perceived as open-ended
natural entities rather than ‘finished’ objects.

A second relevant aspect is the time scale of
perception (Gibson, 1979) War-Jaintias have as
related to the Ficus Elastica. It is commonly claimed
that one reason for ‘plant blindness’—our neglect of
the animacy of plants—is due to the fact that the time
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scale of their action is often much broader than the
human one—plants are too slow for our perception
(Wandersee and Schussler, 1999). Seeing plants as
persons, Wars pay attention to how they are acting,
and can better discern the time scale of their
behavior.

A third aspect is that the traditional braiding and
knotting skills of War-Jaintias technology make them
perceive the affordances offered by the peculiar
flexibility of aerial roots and apply these skills to the
bridge’s structuring and care. ‘Weaving’ roots is a
fundamental action possibility transferred from the
experience with bamboo, due to some surface and
substance similarity (flexible fibers). Indeed,
individuals growing bridges are usually also good
bamboo craftsmen (see fig. 6).

To summarize, War-Jaintias conceive plants as
agents, which allows them to better discern plants’
actions and to develop strategies of negotiation with
them. In particular, living bridges are the result of the
development of cooperative human interaction
strategies with the Ficuses and Ficuses own growth
strategies. The interweaving of these human and plant
strategies generates a living artefact, reflecting a
practice of making as one of growing.
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Figure 6 — A bridge maker, who is also a skilled bamboo craftsman, in
balance on an embryonal bridge structure at about 5 meters from the
ground helps himself with a bamboo stick to grab and knot together some
aerial roots. Photo by the authors.

There is an important temporal aspect that
characterizes the process conducing to living root
bridges. It is probably a general feature of human-
plants interactions. On one hand, action in plants is a
continuous and distributed process, as the plant’s
forms of action are all essentially forms of growing.
Plants, apart from being moved by external events or
occurrences such as wind, can manipulate their
exterior environment to gain the resources needed for
their survival only by growing their apexes (roots and
branches). These actions are distributed where the
apexes are present and do not occur abruptly, but as a
continuous process whose traces can be materially
perceived when looking at the structures the plant
creates—for instance in its trunk’s growth. This
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process is characterized by a relatively slow change in
shape if looked at from a human perspective since our
actions are faster and reversible compared to a plant’s
ones. On the other hand, human action is
comparatively a more discrete event, located in short
and bounded time intervals, compared to plant’s
actions. This difference in time scales enables humans
to drive, within limits, the growing process of aerial
roots and shape their disposition in space.

From a human point of view, making a root bridge
means turning the Ficus growth strategies into a
structure that allows to safely cross rivers. While each
living bridge has a shape and a story of its own, there
are important regularities that characterize its life
cycle. These regularities are the interactions that
contribute to the interweaving of plants’ and humans’
actions through the affordances and the constraints
they provide to each other. Some of these interactions
mark sharp transition points in the growth of the
bridge, while others are more routine ones that
nevertheless provide shape to the emergent living
artefact. While for sake of exposition clarity we present
them in a sequence, many of these interactions
overlap over time and run in parallel.

The material environment

A bridge is more than a physical object. It is a
suspended structure spanning physical obstacles such
as water, valleys or roads to connect different sides
and provide passage to people and vehicles. A bridge
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cannot be defined (ontologically speaking) without the
elements it connects. It cannot be removed from its
physical context without stopping being a bridge. In a
related way, a living roots bridge is not just a part of a
tree. It is a connection between paths in the brior the
forest, allowing to cross rivers subject to huge
seasonal variability. It is a relational entity, the result of
an ongoing modification of the natural environment
jointly brought about by human and plant’s
interactions.

The East Khasi and West Jaintia Hills landscape (fig.
7) is profoundly shaped by monsoons that carve
valleys, ravines, and gorges. Rivers are flanked by
large, smooth boulders, while bri and forests grow on
their side. Rivers’ water flows are subject to extreme
seasonality, ranging from smooth and calm to violent
and impetuous. During monsoons, water streams are
so heavy that they may even move the large boulders
modifying the landscape. The historian Amrith (2018)
has shown how Indian sub-continent history has been
shaped by monsoons and mountain rivers. East Khasi
and Wst Jaintia Hills are no exception: they are one of
the rainiest regions in the world and their landscape is
deeply shaped by heavy monsoons. Monsoons confer
the hills a multitude of streams and rivers carving
profound valleys, ravines, and gorges. The site is
characterized by large, smooth boulders, which make
most rivers’ banks, while rich tropical forests grow in
the hills. Rivers are calm and smooth during dry
seasons but become impetuous and often extremely
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Fige 7 - iew of the East Khasi Hills. The villages where living root

bridges are grown are located at the bottom of the valley. Photo by the

violent during the monsoon season, making it very
dangerous or even impossible to cross them. Living
root bridges, with their resilience to extreme climatic
events, are the War-Jaintias’ response to the need to
enable stable and reliable crossing of rivers during the
monsoon season.

This is the shared material environment in which Ficus
elastica and Wars dwell and interact. Rivers, ravines,
stones, trees, human practices and artefacts, and the
weather itself, are all parts of the environment that
make a ‘living bridge’ ad that provides the affordances
allowing the coordination of War-Jaintias and Ficuses
in modifying the environment itself.
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The process: growing a living root bridge

The proper process of growing the bridge starts once
the preliminary modifications of the material
environment are established. Abundance of light and
large smooth boulders favor the spontaneous growth
of Ficuses on the riverbanks. Thus, the first step
toward developing living bridges is often triggered by
plants in response to favorable configurations of the
landscape. In these cases, plants already provide a
rich supply of aerial roots for bridge makers.

However, sometimes there is a need to cross rivers
and there are no pre-existing Ficuses near human
paths. In these cases, humans plant a Ficus in
strategic locations (usually on both sides of the river)
for the long-term purpose to have a living bridge there.
In this decision process, War-Jaintias perceive these
key landscape features: closer riverbanks, large
smooth boulders, the presence of rotten host trunks
that provide rich nutrients, etc. It can take a few years
(8-10) before useable aerial roots are provided by the
newly planted Ficus(es).

Planting is far from a straightforward act, and it reveals
the remarkable complexity of the social relations
between humans and trees in Khasis’ beliefs and
practices. The collaborative enterprise of growing a
living bridge springs from a background of potential
rivalry and conflict. The extraordinary vitality (and size)
of the Ficus Elastica suggests that it may overwhelm
human individual powers and impose its own rights
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over those that interfere with the plant’s natural
development. While beliefs may differ from village to
village, they all share concerns for a common vital
threat. For example, it is a common belief that young
males should avoid planting Ficuses: “If a young man
plants a ficus, he might die soon. But if he survives,
the ficus will die” as a guard of the bridge told us in the
village of Nohwet. In a variant from Kungdengrim
village, many young men should plant together the
ficus, so that the sum of their age can balance the
ficus vitality.

Another diffuse belief is that only men which have no
daughters (given matrilinearity, their family will
extinguish) can safely plant ficuses (these beliefs were
collected in the villages of Kungdengrim, Laban, and
Pynter). Otherwise the survival of their family lineage
might be threatened by the tree. The positive side of
the belief is that the head of a family with no daughters
will leave a living memory of his family if he plants the
ficus, as the herbal doctor told us in Kungdengrim. In
any case, some negotiation is needed before planting
as the Pynursla Lyngdoh# stresses: “In the past,
before planting a Ficus, we always had to talk to it”.
This early environmental set up provides for the War-
Jaintias an appropriate location for the living bridge
and a supply of flexible aerial roots. At this stage,
bridge makers coordinate with the plant by directing its
spontaneous growth to reach the opposite riverbank.

4 The Lyngdoh is the person devoted to performing rituals within the
Khasi traditional religion.
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The first step relies on two sets of interlocking actions
from the two agents involved: on the one hand the
continuous growth of flexible aerial roots from the
plant, on the other hand, the discrete human act of
orienting the aerial roots’ growth horizontally across
the river leveraging on their flexibility and rapid
elongation.

Typically, the War-Jaintias bridge makers’ strategy in
this early phase is to allow a single root to reach the
soil on the opposite shore so that the roots can anchor
on it, triggering secondary growth and thickening. If
there are two Ficuses on opposite banks, the process
is started on both sides. The first root crossing the
river will provide the carrier for all the subsequent
development of the bridge structure.

Aerial roots’ unconstrained primary growth is driven by
gravitropism: they tend to grow vertically downwards,
not horizontally. This forces humans to provide
scaffolds that can constrain the roots’ motion’s
direction and provide affordances to ‘drive’ them in the
horizontal direction. This is achieved in various ways,
with often highly different construction practices
illustrated by bridge makers. Sometimes, bamboo
scaffolds are used to roll periodically the downward
growing roots around bamboo canes. A bridge maker
from Nongblai told us: “/ use bamboo to guide the
roots to the other side. Initially | started with this root
here, just to get it to the other side”.
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In other cases, areca palm trunks cut in two, whose
internal cavity is rich in nutrients, are used to support
the horizontal growth of aerial roots. Some bridge
makers believe that this accelerates the growth’s
speed of the roots. The areca trunk example shows
that in this phase scaffolds do not provide only
constraints for the plant’s autonomous growth but also
seems to support it, under the form of what bridge
makers consider nutritional incentives.

Once the first root reaches the soil on the other side of
the river, it starts secondary growth, by thickening,
becoming ligneous, rigid, and anchoring to the soil.
This is the first important landmark in the development
of the bridge. The soil acts here as a stimulus to a
change of action in the plant. Secondary growth is
initially accompanied by a root contraction (see
above), anchoring its structure to the ground.
Afterwards, while becoming more rigid, the root will
start behaving as a traditional underground root,
providing nutrients and water to the plant. Moreover,
the transition in the state of the aerial roots from
flexible to rigid creates new affordances and
constraints for the bridge makers. On one side it
provides its first structural element, which could be
described as the equivalent of a bridge girder, on the
other side the root is no more manipulable, and its
shape is to a large extent no more modifiable. In other
words, it is the first irreversible change in the material
environment, setting the stage for subsequent bridge’s
development (see fig. 8).

78



e Fai '\" g ﬂ\\
/ : \
(= o~ N, I “'\ 1 { p-..-:nﬂh;c
Hm-ul g @ Brie "._\ e et /_,-" b s
—— L 1\ —
£ L] A
A rhvet separating Wi bom Lhe b e Piver Barks et

3 Fifil o i DS 0 O3, BTLB TS
/f R
o === N
. h ra 5

7 ety ke, ot
L

N -

3\
Mo

e

\

- erenarad ey o e ik

Figure 8 — The first steps to grow living root bridges: joining the riverbanks.
In the picture a bamboo scaffold is used to direct aerial roots’ growth
horizontally. Photo by the authors.

Just like termites create complex architectures by
responding stigmergically to a sequence of material
modifications by other termites, here changes in the
material environment induced by humans and plants
trigger a sequence of actions that build the first
structural component of the bridge. The striking
difference is that, unlike termites, humans and plants
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respond to entirely differently perceived features of a
same material context.

When the initial bridge ‘living girder’ is set, the
modified environment affords a whole set of new
actions to both humans and plants. The most
important new action is the creation of the bridge
mesh. Bridge makers create a grate scaffold usually
made with wood and/or bamboo, over which they
arrange further aerial roots. Once the grate scaffold is
created, the plant keeps growing on it new aerial roots,
and single roots branch into multiple ones. The aerial
roots’ self-recognition ability triggers the thickening
and merging of those already entangled in the

grid. Thus, the tree spontaneously develops and
reinforces the mesh structure ‘nudged’ by the grid.
This in turn allows the structure’s consolidation since
the roots’ parallel action generates a host of
concurrent growth and merge processes. Thus, the
meshing process exploits not only the spontaneous
elongation of aerial roots but also their branching and
merging strategies. In particular, branching can be
exploited to generate grid-like structures on the
horizontal grate. Bridge makers may also facilitate
branching of the roots by cutting their tips—an action
that generates as response the production of multiple
branches from the cut point: “If you cut a root, more
roots will spurt from there, not just one...we need
many roots to direct anywhere, that’s why we cut
roots”told us the herbal doctor from Kundengrim
village.
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The merging of overlapping roots consolidates these
structures. Again, as some roots tend to move
downwards, they are periodically brought up and
braided to make the mesh denser and to elongate it in
the desired direction. Roots’ braiding and knotting help
their spontaneous merging process, accelerating the
thickening of bundles of adjacent roots. In this case,
the friction of roots’ surfaces generates changes in
their substance as they merge by contact. In this
phase, whenever two trees are used on opposite
banks of the river, as their roots meet they start a
process of allofusion further consolidating the
horizontal structure. The grate scaffolds are often
covered with layers of nutrients (leaves, rotten wood,
sometimes even soil) that acts as incentives
accelerating the spontaneous behavior of the tree. An
elder bridge maker from Nongblai village told us: “That
matter is like weaning a baby on milk. We feed it
vegetal matter, rotten tree trunks and stumps, soil and
it will reach out to the other side”.

The bamboo grid itself, by rotting, generates nutrients,
and it eventually disappears. It is worth stressing how
this phase is one of intense and iterated cooperative
interaction between bridge makers and the Ficus.
Bridge makers often refer to the actions of supporting
this scaffold-grid growth with terms evoking ‘nurturing’
or care. Continued elder bridge maker from Nongblai:
“Taking cue from their creations, we nurture those
roots and look after them. We clean and clear with
feeling and they feel the love and the trees and
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bamboos bless us, this divine tree. If you do good,
they also do good”. In their view, even simple human
touch can transmit the sense of care and support the
growth of roots, as another bridge maker from
Nongblai told us:“they also grow faster if someone
touches them. If a person touches and guides them
very often, they grow a lot faster”.

Again, in this phase bridge makers claim to provide
incentives to the Ficus to grow faster and thicker roots
involved in the living bridge development. Indeed, it is
a major theme of discussion among bridge makers
which is the best strategy to induce fast growth in the
bridge aerial roots. As a bridge maker from Sokha told
us: “In the past they didn’t do much but now, for the
double decker, they took these betel leaves, which fall
of from the areca nut, it’s very sturdy, so they put that
on top... So that they won't fall down they become
nutrients and nowadays what do they do with the
areca nut tree they split it in two, and they put roots
inside the areca nut it’s very soft and there’s a lot of
nutrients there. .. so they put the roots inside they
cover it, and it grows very fast. Inside the channel’.

Time here plays here an important role, as the Ficus
consolidates the root bridge in its time frame.
According to natives’ estimates, roots grow by 2
meters a year, and it takes 10 months to a year to
transform a braid of roots into a single merged entity. If
no accidents occur, with an acceleration during
monsoon seasons, the plant grows more and more
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Figure 9 — The process to grow living root bridges’ decks. In the pictures a detail
of a grid deck on the left, and a deck nurtured by leaves and soil on the right.
Photos by the authors.

aerial roots and keeps consolidating the ones already
put in shape.

This second major phase of the bridge growth creates
the equivalent of a bridge deck by substituting the
original human-made grid with a growing mesh of
living roots, facilitated by the frequent interactions of
plant’s branch and merge actions with the human
effort to facilitate them. In this phase, stigmergy relies
almost entirely on the deck’s living material, given by
the entangled roots. Once more, as the process goes
on, the roots structure consolidates, ‘freezing’ in their
shape the dynamics of such interactions. This creates
a material trace of past interactions over which both
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agents can shape further stages of the living bridge’s
growth (see fig. 9).

At this point, the living roots bridge starts being in
form, but its structure needs to consolidate (for a
period sometimes as long as a dozen years) before
being solid enough to allow safe crossing. In this time
span, there is a change in patterns of interaction
between the plant and the War-Jaintias. While the
early phases are managed by a single bridge maker or
few of them, once the main structure is in shape many
villagers begin to take care of it, often applying
gestures familiar from the basic craft of bamboo
interlacing (braiding, intertwining, knotting). This marks
a discontinuity at the human social level in bridge
growing. The human intervention becomes more
distributed and frequent, leveraging on well-known and
practiced patterns of behavior whose application is
enabled by the flexible, elongated nature of the

roots. This, together with the spontaneous growing
action of the Ficus, contributes to the typically
‘unplanned’ shape of the bridge. Nevertheless, this
concurrent distributed shape-giving can constrain the
bridge structure, since once the aerial roots
consolidate, they are no longer flexible and don't allow
any further modification. While the Ficus consolidates,
War-Jaintias start to configure in a collective,
distributed way the structural parts needed for future
crossing. Three main sets of structures are grown in
this phase: tie rods, handrails, and stone paving.
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Tie rods assure the bridge payload, becoming
indispensable especially when bridges are built across
distant cliffs. Tie rods take the shape of vertical or
oblique straight roots descending from the higher
branches of the Ficus and anchoring directly to the
soil. Both vertical and oblique tensors are common
spontaneous outcomes of roots anchoring the plant,
due to the root contraction following its contact with
the soil. Here, the tension created between the branch
and the soil assures the bridge stability.

Handrails are horizontally oriented roots knotted
together to guarantee a safer crossing and limit the
risk of falling off the bridge. The affordances available
to the War-Jaintias are provided again by the flexibility
and the continuous growth of aerial roots that once
knot together merge in solid joints providing
constraints to the handrail structure. Human knotting
skills are mobilized to weave these structural
elements.

Stone paving is set to consolidate the mesh and again
to allow a safer crossing. Stone paving permits filling
holes present in the mesh, as well as offering a
smoother and less slippery surface for walking. The
spontaneous tendency of aerial roots to wrap boulders
is here leveraged by bridge makers to assemble
stones in the mesh: roots’ growth incorporates them
into the structure.

At a certain moment, the root structure growing over
the water stream is ready to be walked on and it
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becomes a new living bridge used by whoever needs
to cross the river. Its shape is heavily dependent from
the story of interactions between humans and plants,
and the constraints imposed by the local physical
environment: as a result, no two bridges can have the
same shape.

Once the bridge starts being used, the whole
population of the village enhances a process of
collective care (typically, once a year) to maintain its
walkability as a bridge. “People that use it, they
maintain it. Everybody has to maintain it. That doesn't
belong to anybody. This that use it, those who have
the plantations, they have their land there, they are
responsible to maintain, everybody that has to go, has
to walk through the bridge has to do it"told us a bridge
maker from Sokha.

The actions performed are devoted to keeping the
walking surface clean and free from other germinating
plants or disturbing roots. New growing aerial roots are
systematically directed toward more fragile structural
parts needing consolidation or just to some points for
more embellishment. This phase can last for
generations, as long as the bridge is needed for
crossing (see fig. 10).
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Figure 10 — From ‘decks’ to bridges. In the picture a detail of a bridge
showing rock paving, tie rods and still to be consolidated handrails.

Photo by the authors.

The bridge’s life is of course intertwined with the Ficus
elastica’s life as well as the community one, and thus
accidents, misusage or simple aging might interfere
with the bridge’s usability. The bridge follows a life-
pattern similar to termites’ nests, which is intertwined
with the life of the colony. Some common and
unpredictable events risking to damage or destroy
living root bridges are related to environmental
conditions such as strong monsoons triggering
landslides, lightnings, and fires. Humans as well might
interfere with the survival of the bridges since Ficus
elastica might be also exploited to extract rubber from
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it, weakening the tree. Villagers have often to protect
the tree from rubber exploitation and from other
human damaging actions—for instance children trying
to cut tie rods as a game. More recently, tourism is
damaging bridges because of overload and the
degradation of the deck and of its rhizosphere. To take
care of the bridge (e.g., observing plant’s loss of
vitality and the slowing of primary growth) and ensure
its life longer, War-Jaintias can use some regeneration
practices involving the implantation of new younger
Ficuses in the body of the bridge’s host. Thanks to
induced allofusion the plant can merge genetically
different plants in its body and to gain new strength
regenerating primary growth. Ageing might as well
bring the bridge death because of the plant’s death.

Living bridges can stop being actual bridges not only
because of the plants’ death, but also due to
interruption of human care that ends the stigmergic
coordination between the two. Whenever the
coordination practices described above are stopped,
the spontaneous vitality of the plant brings back its
inner morphological pattern degrading its ‘bridgeness’.
As the herbal doctor from Kundengrim told us: “When
you stop maintaining the bridge, roots spread
everywhere, they just become unkempt”. After a few
years, the bridge reverts to being simply a non-
walkable part of a tree.
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Discussion

The creation of living root bridges reveals how humans
can coordinate with other non-human entities through
an extended stigmergic process. Understanding the
process requires to extend the conventional units of
analysis of coordination from homogeneous groups of
humans to groups of humans coordinating with other
living agents such as in our case the Ficus Elastica. In
this extended framework such entities are no more
treated as passive resources to be manipulated solely
by humans but instead they participate to the
coordination process by affecting with their
autonomous behavior the morphological changes in
the shared environment.

As we submitted in the first part of this chapter, the
fundamental problem of analyzing coordination
between different species is to understand how agents
that cannot share a same perception of the
environment (not to mention common knowledge), can
reach convergence in a sequence of intertwined
actions.

Our case study suggests that a key factor enabling
coordination is the inducement by agents of
irreversible changes in the material environment that
mutually constrain the further agents’ action
possibilities—the entanglement (Hodder 2012)
generated by the ‘interlocked behaviors’ of the agents
themselves. Humans planting a tree, roots moving
from elastic to rigid state, humans knotting, roots
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merging, etc. are all producing with their behavior new
constraints that reduce uncertainty and create
conditions upon which further action can be
performed—they generate some order in the
environment shape. At the same time, as the shaping
of the bridge proceeds, the emerging shape becomes
increasingly unlikely to have been produced by one of
the agents alone—the synergic component of
information becomes prevalent.

The centrality of shaping the material environment in
enabling coordination, and the persistence of living
properties of the emergent artefacts, suggests that the
process leading to the development of living root
bridges is a paradigmatic example of what the
anthropologists Hallam and Ingold define as ‘making-
as-growing’ (2014). In their view, growing is defined as
‘setting up the conditions under which the growth of
the things in question... proceed’ (Hallam and Ingold,
2014: 3) and thus the coordination process unfolding
between humans and the Ficus Elastica can be
interpreted as a form of ‘making-as-growing’. At the
same time, there is a dual process of ‘growing-as-
making’, which is better capturing the role of Ficuses,
in which the roots’ growth strategies are generating a
living artefact through thier interaction with humans.
Extended stigmergy captures both sides of this
interaction and the resulting outcome of a transforming
environment—a ‘mutually enacted’ environment that
maintains over time its fundamental living nature.
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The concept of extended stigmergy, and the related
dynamics that we illustrate though our case, asks to
broaden the perspective through which organization
theories look at material artefacts. Theories of socio-
materiality (Orlikowski, 2000, 2007; Leonardi and
Barley, 2008; Faraj and Azad, 2012) have been
looking systematically at the social nature of
interactions between humans and their artefacts. We
suggest that a broader notion of ‘social’ is required,
one that includes our social interactions with other
living entities as well as their interactions with
artefacts. Furthermore, we emphasize the
transforming nature of artefacts as a result of such
interaction. Making-as-growing and growing-as-
making are fundamental processes that jointly define
the social nature of materiality as a dynamic, evolving
process to which both human and non-human agents
contribute.

Our analysis of human-tree interactions in the case of
living bridges also suggests a fruitful extension of the
debate on distributed cognition and the role of
artefacts. Theories of distributed cognition have
stressed the role of cognitive artefacts—artefacts that
support our individual and collective information
processing (Hutchins, 2020). We argue that to
understand how we process information in interaction
with our environment we need to consider the role of
living artefacts (Sandler, 2012) as well. Living artefacts
are more than external memories or computational
devices. They are the embodiment of an ongoing
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interaction that processes information by shaping a
shared environment. They provide a model of
distributed information processing that goes beyond
the symbolic domain to include the ‘non-
representational physical and chemical processes’
(Descola, 2014: 271) defining the agents’ Umwelten
and their interaction possibilities.

Our information interpretation of stigmergy also
provides a natural extension of the classical concept of
organizing as ‘a consensually validated grammar for
reducing equivocality by means of sensible interlocked
behavior’ (Weick 1979: 3). The process we analyze
almost perfectly matches Weick’s definition: the
resolving of equivocality in growing a bridge is a
process of decreasing entropy as shaping. It unfolds
through repeated and mutually binding actions by
humans and trees. At the same time, our case
suggests significant extensions of the original Weick’s
definition. First of all, as the process involves agents
with radically different perception, representation and
action possibilities, the ‘consensually validated
grammar’ needs to be substituted by a view of the
evolution of mutually binding rules of behavior of the
agents, as validated by the stable transformations of
the shared material environment. Second, multiple
Umwelten imply multiple (although overlapping)
enactment processes. Moreover, the modified
environment is not just the outcome of interlocked
behaviors—it is also what makes interlocking possible.
This has another, radical consequence. Whenever we
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look at two agents organizing, a higher level of
interaction has to be considered beyond their pairwise
one: the interaction occurring between the agents and
their environment. It is only from the angle of this third
entity (captured by synergic information) that the
entrenchment between the two agents’ behaviors can
be observed and actually may be said to happen. This
suggests a radical accentuation of the relational
ontology subsuming organizing.

Our case study presents some clear limitations. First
of all, we focus only on humans and trees interactions,
but the environment in which living bridges are
growing displays a richer web of entities that
contribute to shaping them, including so-called
inanimate entities such as stones (over which there is
also a rich set of beliefs in the War-Jaintia
populations), water, and especially climatic events
such as monsoons. We hope to expand our future
analysis to these crucial players.

Furthermore, better understanding the Ficus’ Umwelt
requires an effort to develop richer ways to combine
ethnographic analysis with botanical experimentation.
We suggest that this may require to rethink the
canonical epistemology of experiments, that should be
better understood as forms of interrogation and of
material dialogue with plants rather than traditional
hypothesis-testing tools.

Ficuses live for centuries, and it is estimated that old
living bridges can be about hundreds of years old
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(Ludwig et al., 2019). The War-Jaintia have been
historically a population with no writing and—what is
quite unusual—almost no figuration. Asa result, there
is no direct source on the history of the bridges, how
they were first grown, and more generally on most
intergenerational issues related to the history of such
extraordinary living artefact. The earliest sources are
of colonial origins—a sketch by the famous British
botanist Sir Joseph Dalton Hooker stands as the first
and for a long time possibly the only trace of living
bridges in Meghalaya. Living bridges have been
considered as part of ordinary life in the War and
Jaintia villages until some traveler interest raised
attention on their exceptionality in the last 5 or 6 years.
Our reconstruction cannot embrace the time scale of
the life of a bridge, and there remains an unanswered
question about what conditions made it so that living
bridges did arise and diffuse only in the Khasi hills
region.

Finally, we believe that further analysis of the
cooperative nature of humans-Ficuses interactions
should be developed. While we have observed that
when they choose a Ficus to grow a bridge, humans
accentuate their care of the tree, including protection
from potentially damaging actions by other humans
(e.g., rubber extraction). However, we hope to be able
in the future to better document how being involved in
the growing of living bridges may benefit Ficuses,
including enhancing their survival probability and their
life span.
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Conclusion

Living root bridges offer a unique case study to
reframe the concept of coordination in a more than
human world. Living root bridges are relational
entities—they cannot be properly defined and
understood without looking at their mutual relation with
other entities. In itself, any bridge is a relational entity
by definition—it exists as long as it connects paths
across physical sources of discontinuity —rivers,
roads, other landscape barriers. Living root bridges
also relate in peculiar ways trees and humans—they
are part of a living tree but become bridges while
remaining trees, through a continued relationship of
coordination between humans and trees. As many
War-Jaintias stress, their living nature, their duration,
their continuous need for care and reshaping across
generations create also meaningful relationships
between the time scale of tree life and the one of
human life. All these relations are embodied in the
material structure and form of the roots constituting the
bridge part of the tree—and their life history is narrated
by the complex interweaving of roots and other
materials and their shape. By looking at the twisted,
braided plots drawn by the multiple intertwined roots
constituting a bridge, one may find a material memory
of the growth process of the bridge itself, of the
multiple negotiations between the spontaneous growth
of the plant and the human hands and their driving
care.
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As we tried to demonstrate, the shape of a living root
bridge is made of the continuous tension between the
growth strategies of the aerial roots and the human
effort to drive such growth. The relations that define it
are evolving and are never fixed once for all. The living
root bridge remains such because the mutual
coordination between the plant and humans never
stops reshaping it. And the relative contribution of
each agent changes across the different phases of the
bridge’s life. The bridge’s shape is then permanently
renegotiated.

This view is not an invitation to romanticize the
relationships we share with non-human agents in more
than human worlds. It is rather a call to rethink it in a
broader field of coordination interactions with the
environment of which we are part.
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Chapter 2

Caring in the field: making sense
of grapevines through mimesis

Abstract

Grounding on ecofeminist ethics of care, this chapter
aims to explore how humans make sense of non-
human living beings when relating with them in caring
practices. To do so, the author engaged in an affective
ethnography with grapevines for nine months. The
chapter’s contributions are twofold. First, it describes
mimesis as an embodied mechanism enabling
humans to make sense of vines. Then, it illustrates
empirically how some sensemaking categories might
collapse in caring practices since they take the shape
of an entangled embodied flow between humans and
non-humans. It concludes by stressing that within
caring practices, sensemaking is expressed on a
multitude of intersectional dimensions being both
mental images in the form of metaphors and physical
acts in the form of mimesis. This, in turn, suggests that
sensemaking can foster further empirical knowledge
explaining how caring practices are performed in
contexts adopting caring ethics. Ethics of care aims for
a more conscious embodied relation with non-human
beings to drive collective thriving: starting to
understand how we as humans make sense of them is
a place to begin.

Keywords: sensemaking, care, mimesis, viticulture,
multispecies affective ethnography
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Introduction

‘What does caring mean when we go about thinking
and living interdependently with beings other than
human, in “more than human” worlds?’ (Puig de la
Bellacasa, 2017: 13)

The Anthropocene urges our species to critically
account for the way we as humans relate to the
Earth’s system and non-human living beings!. Now,
such a relationship is characterized on the large scale
by dramatic consequences on the environment,
especially in terms of climate change and loss of
biodiversity. As Whiteman and Cooper stress, also in
organization and management studies, there is an
increasing need to 'make sense of an ecologically
material world' (2011: 908) by looking at how the
interconnections among humans and non-human
others unfold in these troubled times (Haraway, 2016).
Sociomaterial scholars have highlighted how the
material world affords certain kinds of actions for
instance when studying technologies at work
(Orlikowski, 2007; Leonardi and Barley, 2008), while
notions such as ‘ecological sensemaking’ (Whiteman
and Cooper, 2011) show how people acquainted with
distinctive environments perceive and react to different
material environmental cues. Nevertheless, how these
material environmental cues are made sense of

1 Here the author uses the terms ‘non-human living being’, ‘non-human
being’, ‘non-human other’, and ‘being’ interchangeably to refer to living
beings that are not human, i.e., plants and animals.
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seems to forget important aspects linked to the
entanglements humans develop with non-human
beings in embedded and embodied terms. Using the
words of Tsing: ‘all organisms make ecological living
places, altering earth, air, and water [...] in the
process, each organism changes everyone’s world’
(2015: 22). All these entanglements shape at different
times and scales their environment, impacting one-
another actions, intra-acting (Barad, 2007) among
each other.

Following the call by Ergene, Banerjee, and Hoffman,
organization and management studies are asked to
‘learn to observe relationalities, assemblages and
entanglements, and design research studies that focus
analytic attention on the agencies of webs of relations
of humans and nonhumans’ (2021: 1330). Thus, this
chapter aims to inform and revise the notion of
ecological sensemaking in a relational way, adopting
ecofeminist ethics of care (Phillips, 2019, 2020;
Sayers, Martin, and Bell, 2022). Ecofeminist ethics of
care propose different imaginaries (Ergene, Banerjee,
and Hoffman, 2021) ‘beyond exchange and in which
compassionate and attentive relationships with human
and nonhuman others can flourish’ (Phillips, 2019:
1161) overcoming the nature-culture dualism (Cuomo,
2002; Warren, 2015; Phillips, 2020). Within these,
principles of care are intended as ‘an ability to care, to
experience sympathy, and to demonstrate
understanding and sensitivity to a situation as well as
to the fate of specific and general others by
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imaginatively responding to situations’ (Phillips, 2020:
162). But how such ethics of care can inform human
sensemaking practices when dealing with non-human
others?

Historically, sensemaking research focused on how
people make sense of unexpected events, especially
through cognitive and narrative approaches (Sandberg
and Tsoukas, 2020; Introna, 2019; Maitlis and
Christianson, 2014; Cunliffe and Coupland, 2012).
Indeed, the way humans make sense of non-human
beings while relating with them is still not a main
concern of organization theory, and studying
sensemaking from a relational perspective including
non-human beings opens two sets of issues. The first
one is linked to the cognitive and linguistic tradition
(Sandberg and Tsoukas, 2020; Maitlis and
Christianson, 2014; Cunliffe and Coupland, 2012)
characterizing sensemaking processes. In relational
accounts with non-humans, there is always the pitfall
of considering non-humans as ‘the passive objects of
human cognition and inventiveness, mere bundles of
qualities that humans detect and organize in symbolic
patterns’ (Descola, 2014: 269), especially because
non-humans don’t present human-like linguistic or
symbolic skills. Thus, an ethics of care will necessarily
inform sensemaking not only from a cognitive
perspective but especially from an embodied one.
Strictly correlated to this is the second issue, which
calls for a close look at the human body as the locus
where the process of sensemaking occurs (Cunliffe
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and Coupland, 2012; de Rond, Holeman, and Howard-
Grenville, 2019), since in relational accounts the body
is intended not as a single unity, but as a relational
nexus ‘open to affective resonance with other human
and more-than-human bodies’ (Gherardi, 2019: 743).
This implies looking at human sensemaking as
something that ‘never stops’ (Weick, Sutcliffe, and
Obstfeld, 2005: 43), occurring in the embodied acts of
practices carried in a habitual way (Sandberg and
Tsoukas, 2020). Therefore, the chapter’s aim is
twofold: from one side it seeks to examine how
ecofeminist ethics of care can be used to inform
sensemaking practices, for the other side, how, in turn,
sensemaking can be used to foster the implementation
of ecofeminist ethics of care.

Agriculture and farming are key industries to examine
such issues since they rely on the close bond between
humans and their domesticated plants or animals. It is
more common to refer to notions of care (Connolly and
Cullen, 2018) in farming, probably because of the non-
human animals such industry relates to and to which
we as humans can more easily identify, as recent
studies on perception demonstrate (Yorek, Sahin, and
Aydin, 2009; Balas and Momsen, 2014; Hagen and
Laeng, 2017). However, notions of care can be found
also in agriculture, especially when linked to
permaculture practices (Beacham, 2018; Roux-Rosier,
Azambuja, and Islam, 2018; Puig de la Bellacasa,
2010). Agriculture is particularly interesting as a field
study for looking at caring practices toward non-
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human beings because it deals with plants, a life
kingdom often neglected, and that even brought about
a social phenomenon defined as plant blindness,
where humans seem to be blind to the presence of
plants in their environment (Wandersee and
Schussler, 1999; Knapp, 2019). Still, few works
coming mainly from rural and geography studies
(Alarcon, Marty, and Prévot, 2020; Krzywoszynska,
2016; Brice, 2014) investigate how caring practices
unfold among humans and grapevines in viticulture.
They offer an interesting standpoint to investigate
sensemaking in similar contexts. Thus, this chapter
aims to answer the question: How do humans make
sense of grapevines in viticultural caring practices?

To collect data, the author conducted a multispecies
(Ogden, Hall, and Tanita, 2013; Gatto and McCardle,
2019) affective (Gherardi, 2019) ethnography being
engaged directly in grapevine care for nine months.
The methodology adopted allowed her to develop a
direct and concrete relationship with grapevines while
learning from expert viticulturists how to carry out
basic caring practices in viticulture. From the layered
and messy data collected the resulting findings are
twofold. First, they describe different patterns of
sensemaking enabling humans to make sense of
vines. Apart from metaphors, it is mimesis (Willerslev,
2007) that allows an embodied attunement with non-
humans: through an imitation act, humans empathize
and at the same time transcend their bodily unit to
relate with the non-humans they are taking care for.
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Second, the results illustrate empirically how the
sensemaking categories by Sandberg & Tsoukas
(2020) (representational and immanent/involved-
deliberate sensemaking) might collapse in practice. In
caring practices sensemaking appears as an
entangled flow between humans and non-humans
(Introna, 2019). Within caring practices, sensemaking
is expressed on multitude of dimensions and stops
being focused on humans only as it brings forward the
relationships entangling them with non-humans.

The chapter is structured as follows. First, it explores
the theoretical background of sensemaking towards
caring practices in the context of more than human
worlds. Second, it presents the field and the
methodology adopted by the author to collect data.
Afterward, it illustrates the findings showing
grapevines and viticulture’s training systems, the
practices of care needed to grow vines, and then a
focus on how viticulturists make sense of winter and
green pruning when illustrating and teaching them to
novices thanks to mimesis. Finally, it discusses
mimesis as a peculiar sensemaking process humans
might adopt when dealing with non-human beings in
caring practices.
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Theoretical background

Sensemaking, care, and mimesis in more than human

worlds

Traditionally, sensemaking approach has been
criticized for being excessively mental and
linguistically oriented (Maitlis and Christianson, 2014;
Sandberg and Tsoukas, 2015, 2020), forgetting
important aspects of its embodied material and
sensorial processes. As Sandberg and Tsoukas
highlight in their review: ‘there is very little in
sensemaking studies on the use of the senses,
namely on how the experience of a disrupted activity is
shaped by the bodily senses’ (2015: S20). There are
only few examples dealing with the body in
sensemaking, for instance the study of an embodied
narrative developed from a sport documentary
(Cunliffe and Coupland, 2012), of innovative practices
in caring services (Yakhlef and Essén, 2013), or of an
extreme rowing across the Amazon river (de Rond,
Holeman, and Howard-Grenville, 2019). An important
point made by de Rond, Holeman, and Howard-
Grenville (2019) is that focusing on the body in
sensemaking shifts the key question from being
focused on the ‘how’ sensemaking is accomplished, to
the ‘who’ accomplish it. Such shift is particularly
important when looking at relational caring practices
since they bring about the ‘double interact’ (Weick,
1979) among the bodies and the actions performed by
the care giver and the care taker.
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Moreover, we know that historically, sensemaking has
focused on explaining ‘how’ actors make sense of
what they do (Maitlis and Christianson, 2014; de
Rond, Holeman, and Howard-Grenville, 2019),
following the famous question ‘how can | know what |
think until | see what | say?’ (Weick, Sutcliffe, and
Obstfeld, 2005: 416). Indeed, the most preferred
contexts where to study sensemaking have been
linked to situations of change or disruptive events,
since sensemaking is typically performed by
individuals who need to clarify uncertain or ambiguous
situations (Maitlis and Christianson, 2014; Sandberg
and Tsoukas, 2015). Looking at caring practices with a
sensemaking approach requires then changing the
locus of investigation from unexpected situations to
more routine-based embodied (Hamington, 2004)
practices carried habitually (Sandberg and Tsoukas,
2020).

The notion of care is key in many ecofeminist debates
(Phillips, 2019, 2020; Sayers, Martin, and Bell, 2022).
A commonly shared definition of care is the one by
Tronto and Fisher, which defines it as ‘a species
activity that includes everything that we do to maintain,
continue and repair our world so that we can live in it
as well as possible’ (1990: 38) by ‘recognizing and
embracing our interdependencies’ as the Care
Collective (2020: 10) states in their manifesto.
Although there isn’t a unique interpretation on what
caring activities are and how to implement them, in the
ecofeminist tradition an ethics of care seems to be
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considered as a common commitment for overcoming
the dominations and unbalanced dichotomies—such
as culture/nature or mind/body (Cuomo, 2002; Warren,
2015; Phillips, 2019)—which brought about the
environmental issues we face today. Nevertheless, as
Puig de la Bellacasa stresses, what ‘good’ care is or
what the ‘as well as possible’ Tronto and Fisher
emphasise in their definition is, remain as open
questions, since an ‘ethics of care cannot be about a
realm of normative moral obligations but rather about
thick, impure, involvement in a world where the
question of how to care needs to be posed’ (2017: 6).
Indeed, adopting an ethics of care in more-than-
human worlds implies ‘exploring new possibilities that
include a re-enchantment with nature and a
revaluation and reorientation of humanity’s place
within it’ (Phillips, 2019: 1152). Such approach tends
toward a post-anthropocentric stance and looks at the
material entanglements humans partake with non-
humans living on Earth.

Within this framework, ethics of care imply a post-
anthropocentric outlook that pushes to re-envision acts
of care not only among humans, but also among
humans and other forms of non-human beings
(Beacham, 2018; Connolly and Cullen, 2018; Sayers,
Martin, and Bell, 2022). For instance, the review
Connolly & Cullen conduced on how non-human
animals appear in organizations (2018) offers
interesting insights on how care towards non-human
animals is tackled in organization studies. The papers
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they examined (Connolly and Cullen, 2018) show how
care towards non-human animals in organizations is
mainly absent or instrumental, and, what’s more, it
seems to be more central from the consumption side
rather than the production one. Moreover, such
relationship is explicated as being mainly abstract as it
is ‘characterized by an objective distance between
human and animal’ (Cunliffe and Coupland, 2012:
409) rather than growing from a concrete interaction;
as well as showing a misalignment from noticing that
care is necessary, to actively taking responsibility and
act. The nearly absence of care toward non-humans in
organization studies seems to follow the silencing
historically attributed to care activities and works, such
as maternal care or nursing (Mol, Moser, and Pols,
2015). What’s more, the distancing attributed to its
perception and enactment seems to follow the idea
that care is just linked to the ethical sphere and do not
necessarily appear in the practice world, which is not
the case (Mol, Moser, and Pols, 2015).

Caring actions are embodied (Hamington, 2004) and
practiced (Mol, Moser, and Pols, 2015; Atkinson-
Graham et al., 2015) and thus can be made sense of
by the ones performing them. Analyzing caring acts in
a more than human worlds together with the
sensemaking tradition pushes to redefine what are the
cues (Weick, Sutcliffe, and Obstfeld, 2005; Whiteman
and Cooper, 2011) subjects need to make sense of to
perform caring practices. For instance, the paper by
Whiteman and Cooper (2011) theorizes a form of
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‘ecological sensemaking’ showing how people
acquainted with distinctive environments perceive and
react to different material environmental cues.
Although the cues they refer to are linked to what they
call in general terms ‘ecological materiality’—whose
definition seems to encompass all the elements of the
natural environment ‘for example, rocks, rain, fire, ice,
volcanoes, water, trees, animals, birds, and so forth’
(Whiteman and Cooper, 2011: 889—890) —they seem
to forget important aspects of the ‘vitality’
characterizing ‘more than human’ worlds (Puig de la
Bellacasa, 2017). Indeed, humans are not the unique
beings who need to perceive and select cues from the
world around them to enact it (Noé&, 2006), since also
animals (Uexkill, 2010), plants (Dener, Kacelnik, and
Shemesh, 2016; Wang et al., 2021), fungi (Tsing,
2015), and other living beings do so. Therefore, to
account for such entanglements, ethics of care in
more than human worlds require understanding what
non-humans’ needs are. Such understanding
demands acts of imagination since ‘as individual
human beings with discrete bodies, we are separated
from one another by time, space, and socially
constructed differences’ and imagination allow us ‘to
traverse those distances and make caring possible’
(Hamington, 2004: 64—-65).

Therefore, how do humans make sense of non-
humans in caring practices? As Hamington highlights:
‘The reciprocal, relational, and responsive aspects of
care require the caregiver to listen’ (2004: 6), but how
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this ‘listening’ is performed in more than human worlds
will of course differ from an anthropocentric world. For
instance, among humans and non-human primates, as
neuroscience demonstrated, we share mirror neurons
which make us able to understand others’ needs,
thanks to ‘a basic functional mechanism, embodied
simulation, which gives us an experiential insight of
other minds’ (Ferrari and Gallese, 2007: 87). Another
mechanism widely studied in phycology is
anthropomorphizing—or to attribute human
characteristics—to the entities in the environment, as
to ‘increase the predictability and comprehension of
what would otherwise be an uncertain world’ (Epley,
Waytz, and Cacioppo, 2007: 872).
Anthropomorphizing is a way to make sense of non-
human others, being them pets, clouds, or even
companies (Ashforth, Schinoff, and Brickson, 2020).
Such mechanism is mainly cognitive and recalls the
use of metaphors which have been widely analyzed in
the sensemaking tradition (Greenberg, 1995; Patriotta
and Brown, 2011; Sandberg and Tsoukas, 2015).
Nevertheless, this mechanism is one-sided (Introna,
2019), since it intentionally adopts an anthropocentric
perspective (Boyer, 1996) and thus it is limited in
relational accounts. Another mechanism that seems to
encompass these limits is mimesis.

Mimesis is a ‘world-making mechanism’ (Willerslev,
2007: 191) studied in anthropology and mainly
performed by animist hunting communities to interact
with their preys and better hunt them (Willerslev, 2007;
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Kalshoven, 2018). Animist societies subsume
relational accounts between humans and other than
humans (de Castro, 2004; Descola, 2013). Hence,
mimesis allows humans to have a double perspective.
On one side, imitating their preys allow hunters to see
themselves as preys, and thus to better understand
their preys’ behavior. From the other side, hunters
maintain their hunting-human identity seeing their
preys as preys, enabling them to seduce and kill them.
This mechanism grants the imitator-hunter to ‘enter
into relations with significant and powerful others and
be transformed, but without necessarily losing oneself
in the process’ (Willerslev, 2007: 26). Mimesis allows
an attunement with non-humans that is mediated by
an imitation act, which lets to empathize and at the
same time transcend the imitator’s bodily unit to relate
with the other. In this sense mimesis is relational ‘in
that the imitator has no independent existence outside
or separate from the object or person imitated; and yet
the imitator is constantly being thrown back on himself
reflexively, without ever achieving unity’ (Willerslev,
2007: 191). Indeed, it is by recognizing the complex
entanglement mimesis generate between the imitator
and the imitated that humans become conscious and
self-reflexive of their differences in regard to non-
humans. Hence, mimesis grants to ‘see the world from
the perspectives of various others’ (Willerslev, 2007:
190) and this is exactly what caring practices require
to be enacted. Thus, mimesis can be used as a praxis
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to observe how sensemaking unfolds in caring
practices.

Field and methods

Industries based on the relationships among of
humans and other-than-humans like farming and
agriculture are an ideal setting to explore sensemaking
in caring practices. This emerges well, for example, in
rural and geography studies (Alarcon, Marty, and
Prévot, 2020; Krzywoszynska, 2016; Brice, 2014),
where scholars investigate how caring practices unfold
among humans and grapevines and how vines, on
their own side, are able to affect human activity
directly. For example, Brice (2014) observes how the
practice of grape harvest among viticulturists,
winemakers, grapes, and the changing seasons has to
be coordinated among tensions and a multiplicity of
different agencies. Krzywoszynska (2016), instead,
studies how she gets affected by vines while learning
pruning practices, illustrating how experiential
knowledge is what allows practices of care to be
expressed in the forms of attentiveness, responsibility,
and competency. Lastly, Alarcon, Marty, and Prévot
(2020) show how viticulturists are in general careful
about non-human beings beside grapevines as their
main production mean, since they recognize the
entanglements they both share and reciprocally
influence.

117



Because of the relational accounts with non-human
beings the study intended to unveil, the author
conducted a multispecies (Ogden, Hall, and Tanita,
2013; van Dooren, Kirksey, and Minster, 2016; Gatto
and McCardle, 2019) affective (Gherardi, 2019)
ethnography with grapevines to study sensemaking in
vine-caring practices. The approach adopted is
multispecies since the author wanted to position
herself critically, questioning ‘how “the human” [herself
A/N] has been formed and transformed amid
encounters with multiple species of plants, animals,
fungi, and microbes’ (Kirksey, Schuetze, and
Helmreich, 2014: 1-2), and in this particular case, of
grapevines. Moreover, her approach lies within
affective ethnography, since affective ethnography is
‘a style of research practice that acknowledges that all
elements —texts, actors, materialities, language,
agencies—are already entangled in complex ways and
that they should be read in their intra-actions, through
one another, as data in motion/data that move’
(Gherardi, 2019: 742). The author thus felt the need to
learn and enact viticulture caring practices by
immersing herself in the field following not only expert
viticulturists but also grapevines in their annual
vegetative cycle.

Therefore, the author spent nine months in the field,
doing ethnographic research directly in the vineyards,
from January to September 2022. The ethnography
took place in a no-profit association whose objective is
to save, preserve, and take care of abandoned
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vineyards in the Venetian lagoon in North-Eastern
Italy, and to produce its wine. The author participated
in the association’s activities directly devoted to
vineyards’ care where a viticulturist, who is also one of
the senior members of the association, taught the
younger members of the association the basic
knowledge of pruning and vine care.

Data stem from the author’s direct enacted and
embodied experiences of working in the field, where
she stayed in direct contact with grapevines,
documenting these moments with photographs,
videos, and written observations. Thus, the author not
only observed and learned caring practices from
viticulturists but enacted them with her own body. Data
collected are messy and layered, reflecting on the
author’s journey in learning vine care, as well as her
and the other members of the association’s relations
unfolding while organizing together with grapevines.

On an average base, the author spent half-day a week
on the field but depending on the care needed by the
plants (especially during green pruning) it could be
more than one day a week. That’s the average time
the association requests its members to devote to
vineyards’ care. The author had been in direct contact
with grapevines for about 120 hours. During this time,
apart from learning the basics of pruning and working
directly in the field, she collected more than 1300
images and about 5 hours of videos documenting both
the vines and the practices carried out with them.
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Furthermore, since the author was a novice to the
viticulture world, starting in March 2021, she began
exploring different vine training systems and their
relative caring practices in Italy. Since then, she visited
about 15 vineyards presenting diverse vine training
systems and she collected about 13 hours of
interviews with viticulturists, winemakers, and
researchers specialized in viticulture. She also dived
into both generalist and scientific readings on
viticulture and grapevine. Table 1 summarizes the
data collected.

Lastly, following Gherardi (2019) and Valtonen,
Salmela, and Rantala (2020), the author worked
toward a post-anthropocentric methodology that
considers fellows’ subjects vines. How was the author
developing her relationship with them? How were
vines relating with her? The author adopted a similar
self-reflective practice of writing as the one deployed
by Valtonen & Pullen (2021) in writing with rocks. The
processes of data collection and analysis have been
accompanied by the necessity from time to time to
pause and critically reflect through the act of writing on
how grapevines would have ‘made sense’ of the
relational moments spent together. These short,
fragmented writings are collected in appendix A in a
single text entitled ‘The grapevines story’. This story
can be read as a possible form of ‘caring imagination’
as the one proposed by Hamington (2004).
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Data collected:

- About 120 hours of ethnographic fieldwork for 9 months

- About 1300 photos

- About 5 hours of videos

- About 13 hours of interviews

- Meetings with about 26 informants in 15 vineyards around
Italy (13 in Veneto, 2 in Campania)

Training systems observed in alphabetical order:

- Alberate (viti maritate, in Italian)

- Belussera

- Cordon Trained

- Guyot (doppio capovolto, in Italian)
- Tendone (pergola, in Italian)

Caring practices attended (Cordon Trained, Guyot, Tendone):

- Winter pruning
- Green pruning:

- Thinning (spollonatura, in Italian)

- Trimmering (scacchiatura/sfemminellatura, in ltalian)
- Harvest

Table 1 — Summary of data collected

After a few months in the field, the author began data
analysis starting with a round of open coding. The
objective of this open coding was to check, firstly,
whether the caring practices observed were
sufficiently detailed and explained by the data;
secondly, if some patterns of interactions in terms of
peculiar physical acts or language emerged in how
humans were making sense of their relationship with
vines.

Following the call for ‘rich accounts’ (Weick, 2007), the
author decided to focus her analysis on winter pruning
and green pruning, as they were the caring practices
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observed and enacted showing the more interesting
and diverse forms of sensemaking, compared, for
instance, to harvest. The analysis then began to be
theory-driven and abductive. Mimicking the
methodology by Cunliffe & Coupland, the author
decided to use ‘the concepts to explain our [her A/N]
observations and our [her A/N] observations to further
develop the concepts’ (2012: 71). Findings are thus
divided into two sensemaking processes, namely
representational and immanent sensemaking,
following the logic of organizing as presented by
Sandberg & Tsoukas (2020). Such division aims at
showing how viticultural caring practices are explained
and enacted. Therefore, the author developed her
findings by firstly explaining the historical
entanglements of humans and grapevines. Then, she
narrowed the focus on winter and green pruning
practices.

Findings
Explaining viticulture
Grapevines

Grape vines are lianas woody vines, climbing plants
presenting quick growth to gain fast access to light in
forests, their original habitat (Schnitzer, 2002; Londré
and Schnitzer, 2006). As with every plant, it is through
the growth and extension of their body, that vines can
maximize the surface under which they can get
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nutrients from sunlight (Hallé, 2002). Being climbing
plants, grapevines use strong specialized stems—
tendrils (fig. 1)—to grasp and hung on to the
affordances their environment offers, allowing them to
reach higher spots, where usually light is more easily
accessible.

The botanical name of grape vines is Vitis vinifera.
Nowadays, two subspecies of it exist, the sylvestris
(wild) and the vinifera (domesticated) (Grassi and De
Lorenzis, 2021). The genetic and morphological
varieties of both subspecies show how they emerged
from different cycles of domestication and ‘re-
wildering’, all linked to the relationship they developed
with humans through history (McGovern, 2013; Grassi
and De Lorenzis, 2021).

Humans and grapevines have been coordinating their
lives together for millennia. Recent bio-archaeological
discoveries on the domestication of Vitis vinifera
revealed how this relationship has been nurtured since
the early Neolithic Period (Grassi and De Lorenzis,
2021; Limier et al., 2018; Bouby et al., 2013; Terral et
al., 2010). What'’s even more striking is the fact that
the two varieties of Vitis Vinifera wild and
domesticated show morphological differences mainly
linked to their reproductive traits (McGovern, 2013;
Grassi and De Lorenzis, 2021), having the vinifera
subspecies with hermaphrodite flowers, while the
sylvestris one with male and female flowers. This
implies a complex relational interaction occurred
between humans and grapes, as apparently, the first
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ones raising them purposefully selected the ones able
to self-pollinate themselves to facilitate the fruiting, a

process underlying incredible skills since it takes more
than five years for the plant to fruit (McGovern, 2013).

Many are the stories and myths associated with vines:
from being the first plant to be planted by Noah after
the flooding—a story supported by the so-called Noah’
now proven-wrong hypothesis (Myles et al., 2011;
McGovern, 2013; Grassi and De Lorenzis, 2021), from
which all domesticated grapes would derive from that
pregenital plant—to coming into being ‘from the blood
of humans who had fought against the gods’
(McGovern, 2013: 4). Other stories still told today by
viticulturists say that grapevines are the plants of God
since they never die. This predisposition is linked to
their adaptability, which is typical of lianas: once their
climbing path is over and they fall back to the ground,
the trunk touches it and it roots again. Nevertheless,
nowadays, or anyway after the Phylloxera pest
invasion, European vines are gown with an American
vine graft and not any more through root cutting and
seedling rootstock (franco di piede in Italian).
Although, a few examples of seedling rootstock
happen still in sandy soils where the fungi transmitted
by Phylloxera do not survive (fig. 2).

Apart from the plant itself, it is the fermented juice
whose fruits produce the one that made the fortune of
this species among humans. Nevertheless,
winemaking is not a simple process as it might appear.
Although starting from a spontaneous process of
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fermentation of yeasts living on the grapes’ skin,
guiding the fermentation to the desired outcome is
much easier said than done, as most winemakers
stress. What strikes the interest of geneticists and
historians is how the relationship between humans
and vines came about, not only in time but also in
space (Legras et al., 2007; McGovern, 2013; Grassi
and De Lorenzis, 2021). For instance, by looking at
the genotyping of Saccharomyces cerevisiae yeast
(Legras et al., 2007), it is possible to trace how its
diffusion follows the trading of wine over centuries.
Nowadays, Italy is among the largest producers of
wine grapes in the world, being the second largest
market within the European area and the one that
recorded the highest level of consumption in the last
decade (International Organisation of Vine and Wine,
2019, 2021: 10), being thus an ideal field to explore
viticulture.

Training systems

Since vines are lianas climbing plants, depending on
the environment humans desire to grow them, different
training systems have been developed to increment
the production fit of the plant to the environment. What
training systems offer to the plants are physical
affordances to sustain their development and allow
them to climb maximizing their lightened surface. This
is reflected by the training systems chosen. For
example, the belussera (fig. 3) or alberate (fig. 4) are
training systems where vines are grown high having
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trees—i.e., mulberry or poplar— as primary support, to
maximize sun coverage and protect vines from frost
and excessive humidity. Speaking with an elder vine
grower in the Piave area having its vineyard planted
back in 1921, it was common until the 70s to grow
grapevines along with other plant species, like
mulberry (whose leaves were used to feed silkworms),
grass for the farm’s animals, and leguminous plants.
Instead, in other areas, like near Naples, vines are
grown high on poplar so as to grow below grains, like
some innovative winegrowers are doing nowadays
rooting their intercropping tradition back to the Roman
age. Nevertheless, such training systems are slowly
disappearing for wine production as they require
longer and more expensive human maintenance, and
the fruit quality seems not to match the market taste.
The same winegrowers stress how the more fruits the
plant produces, the more acidity and the less sugar its
grapes present. Since for wine, it is the sugar foraging
the fermentation, such training systems are thus
preferred, with the tendone, for production of quantity
over quality, and are especially appreciated by
producers of table grapes.

Most of the training systems used in viticulture today
are designed to keep the plant canopy smaller and
lower to the ground, so to maximize the grapes’
sugary production and obtain wine fitting the market’s
taste, as well as requiring less human work. For
instance, the cordon trained or the Guyot (fig. 5 and
6), focus on maintaining vines’ canopies at about 1/1,5
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meters high so to protect the plant from frost and keep
the fruit at a convenient height also for harvest. The
affordances provided to the plant to grow in these
training systems are mainly metallic wires hold by
treated wood, concrete, or aluminum poles. The poles
are usually put near the main plant’s canopy, so to
hold the fust stable, while the other wires will serve the
plant as climbing affordances: the plant’s tendrils will
use them as scaffolds. After pruning, the plants are
bonded to the poles and the wires through either
plastic, bio-degradable materials, or metal wires, or
alternatively with young willow’ flexible branches. This
because the pruned plant is freed from the tendrils that
were keeping it hanged on the wires, and it needs thus
an artificial support to stay upward given by the
binding.

Figures 1 and 2 — On the right: a tendril allowing the plant to
climb. On the left: a plant is multiplied through seedling
rootstock by burying a branch and having it root again. Photos
by the author.
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Figures 3 and 4 — Two training systems: on the left the belussera
with mulberry trees and concrete poles near the Piave river in the
Veneto region, on the right the alberate with poplars near Naples in
the Campania region. Photos by the author.

Figures 5 and 6 — Two training systems: on the left a double Guyot
(doppio capovolto) typical of the prosecco area in the Veneto
region, while on the right a mixture of cordon trained and Guyot in
one of the vineyards saved by the Venetian association where the
author did her ethnography. Photos by the author.
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Enacting viticulture
Caring practices

To take care of vines humans need to acquire a
general knowledge of how the plant grows and
behaves, as it is only anticipating its spontaneous
behavior, they can nudge the response they wish to
have. Grape vines are deciduous plants, and they
follow a year cycle of growth. The year cycle of
grapevines runs roughly from February-March when
the plant starts germinating its buds in springtime, till
November-December, when the leaves fall. Once the
leaves are felt, it starts the winter dormancy period.
Care practices in viticulture follow the yearly cycle of
the plant and can be observed and described as
winter and green pruning,
phytopharmaceutical/pesticide treatments, and
harvest.

Normally, caring practices start in winter, with the
winter pruning, most of the times conducted closer to
the plant’s budding time so to delay its budding
process and protect the plant from possible tardive
frosts. During winter pruning the vine is re-arranged
through cuts and bindings to better fit the training
system. Its branches are cut to have them distributed
again on the training system’s scaffold. Technically
winter pruning works on the idea of a three time-scale
(past-present-future): it eliminates the branches that
gave fruit the previous year (past); it keeps some of
the previous year’s branches whose buds will be
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devoted to fruiting the next season (present); it
prepares other small branches with a couple of buds—
‘spur’, sperone, in ltalian or ‘eye’, occhio, in ltalian—to
be kept for the next-year production (future).

With the arrival of higher temperatures, the plant starts
growing its buds into foliage and shoots. Since the
plant main objective is to maximize its bodily extension
so to obtain more surface for light harvest, viticulturists
need to tame its foliage. This practice of care is called
green pruning. During green pruning humans prune
the plant to contain its development in the space
allocated to it, so that the plant will allocate more
nutrients to the grapes rather than to foliage. Green
pruning happens usually in two processes: thinning
(spollonatura, in Italian) and trimmering
(scacchiatura/sfemminellatura, in Italian). Thinning (fig.
7) has the objective to remove buds and shoots from
the plant’s fust, while timmering (fig. 8) to remove buds
budding between the main branch and the leaf. During
green pruning branches are also outdistanced and re-
arranged on the training system’s scaffold, so to
maintain the branches devoted to fruiting in the
sunlight, with the possibility of having air circulating
around them. This way, it is less risky for the grapes to
develop sickness.

Throughout the plant’s growth,
phytopharmaceutical/pesticide treatments are
provided to the plant in case of infections linked either
to errors in winter pruning—for instance, having the
trunk attacked by infections from a big cut not covered
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with mastic or for not having disinfected the shears
after having cut a sick plant—or by attacks from
parasites, muds, or insects. Usually,
phytopharmaceutical/pesticide treatments are done by
experts as they imply the use of chemicals and
potentially harmful products to be handled with
particular care and knowledge.

S, : i k 4 > .
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Figures 7 and 8 — On the left: thinning has the objective to remove buds from
the plant’s fust, while on the right timmering is used to remove buds between

the main branch and the leaf. Stills from two video interviews by the author.

T

When the grapes start to mature, oftentimes nets are
used to protect the fruits from hail or animals, like
birds, feeding on them. Once grapes are ripened, they
are harvested. Harvest usually must be rapid as the
sugary level of the fruit quickly increases risking
altering wine production afterward as the description
provided by Alarcon, Marty, and Prévot (2020) offers.
Once grapes are harvested the plant is left to continue
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its green cycle until it loses all its leaves, and enters
again winter dormancy.

Of course, all these caring practices can be done
mechanically if the environment allows for it (i.e., the
vineyard is on a plain and the space among the rows
is enough), but this apparently has an impact on the
vine’s life length. One of the first biologic winemakers
in the Piave area told the author that he was only
using mechanical pruning for the green pruning and
this on average would allow his plants an average life
span of about 30 years, while he stressed that
producers practicing also winter pruning mechanically
would lower the life span of their plants at about 10
years average. Viticulturists from the prosecco hills,
needing to perform heroic viticulture —a form of
viticulture only hand-made—reported on more
occasions how their vines were about 70-90 years old
on average. Most of the plants in the vineyards saved
by the local association where the author carried out
her ethnography are more than 50 years old. Already
this observation suggests how caring practices
enacted by machines or by hand have a direct impact
on grapevines’ health and life span.

Winter pruning

Winter pruning is the most complex caring practice to
be performed, as it involves an important aspect of
future-oriented sensemaking. The objectives of winter
pruning are multiple: firstly, to keep the plant of the
same dimension, then, to have some fruit production
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for the season to come, and lastly to have new
branches ready to fruit on the next season. How winter
pruning is explained differs from how it is performed,
especially when being a novice and needing to learn
the process.

For instance, a researcher in viticulture explains with
representational sensemaking why pruning helps the
vine while asked if he thought plants would appreciate
being pruned:

It (pruning) allows it (the plant) to be in better conditions to
receive light, to be better balanced with the environment,
and to probably have less hydraulic needs, or even
nutritional, as it (pruning) controls the development of the
foliage, thus | don’t think the plant dislikes being pruned. |
think a good viticulturist, given the environment he is
working in, can easily understand what the answer to the
grapevine will be to pruning.

He then continues with an example linked to the
spacing among vines in vineyards.

You need to foresee the development of your plant, not
much of its growth or its vigor: which buds will prevail on
the plant? Are buds in competition among themselves?
Because there are competitions: water and nutritional
assimilation are not homogeneous, and there are degrees
of vegetation. Being acrotonous, accumulation pours to its
(the plant) extremes. In your arch, it’s its extreme point
where nutrition accumulates, and it is there where vigor
will be, the same in its curves.

His scientific vision is informed by factual knowledge
explaining why certain actions are performed on a
theoretical level. Moreover, his narration of what
viticulturists know, which is supposed to be totally
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embedded in their environment, and how the plant will
react to their actions follows a sort of mechanical
metaphor, as the passage below shows:

So, knowing a little bit about these phenomena, the
viticulturist has to try to dampen it. Like, you don't have to
make an arch too long and you don't have to make a spur
too long, you don't have to leave too many buds... | mean,
| believe that really the viticulturist, if he knows the variety
well and he knows the environment in which he operates
well, he can avoid that there are these antagonisms within
the plant or within the fruit head precisely because it's all a
matter of, let's call it almost, hydraulics, that is, of the
passage of sap, water and nutrients and accumulation of
sap, always starting from the idea that vine is a plant in all
its points acrotonous.

Extract from a Zoom interview with a well-known
viticulturist researcher in the prosecco area.

Nevertheless, such linearity in the process differs
significantly when entering the field. Each plant is
unique and presents different characteristics. For
instance, an expert viticulturist from the prosecco area
(L), proceeds in involved-deliberate sensemaking
explaining to the author what he did while pruning.
Within this process, it's the combination of each
individual plant’s material affordances and his
expertise that allows him to choose what to cut and
how to position the plant for the results he aims to
obtain. This emerges clearly in this passage:

Expert viticulturist L: | start to look at the power of this
plant. This plant is a robust one, it can sustain 30 buds.
Fine.
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Author: How do you understand its power?

Expert viticulturist L: From its shape, it’s... energy...
(Saying this while touching the plant’s trunk in front of
him, fig. 9) You know it.

Author: Ok... Is this a sort of... empirical knowledge?

Expert viticulturist L: It’s like (Saying this while touching
a nearby plant’s trunk, see fig. 10) a shepherd who
knows all the sheep of his herd. To you, they all look
alike. We, we know our vines.

Extract from a video interview with the expert viticulturist and well-known
winemaker L in the prosecco area. Figures 9 and 10 are still from the video
interview by the author.

Within this passage, are both his knowledge of its
plants and the material anchor offered by his touch of
them that allows him to make sense of the ‘power’—
the fruiting capacity—of its plants. The body between
his touch and the vines’ fusts becomes the locus
where the sensemaking of the plant’s power emerges.
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Afterward, he continues explaining what he does while
he is pruning the plant.

Expert viticulturist L: Then you start to set the vine up,
thinking first at production, and having in mind the future
cut. What it will be the next year. If you think only about
this year’s production, you stop here and the next year I'll
be in trouble.

You start from here, removing buds that would be...

So, the important is that this vine would develop dormant
buds. They are called this way, (they are) on the trunk, on
this part, so that | can start again from here (mimicking
with his arms an imaginary curved shoot growing from the
plant’s trunk at a lower height from the actual branch,
fig.9). You know, if | have another year (like this one), | no
longer know where to go (referring to the training system).
| should always come back. This bud, this is a bud that
another year, cutting here, another year | start back from
here. [...] So, thinking of production, | know that each of
these buds will produce a 2 meters shoot.

| fold it slowly so as not to break it, | block it and close it to
have it still.

Prosecco grape has the first two buds that are nearly
always sterile, but they produce the strongest shoots, and
another year from here a shoot as big as this one will go to
two meters, and | will get it back. These instead will be
shoots going downwards and they will produce grapes.
The farther (from the vine’s canopy) the less good is the
grape. If | leave this bud here... eh, you understand that
grape will grow down there. Like this is better (he cuts one
bud, fig. 10), maybe like this is even better (he cuts
another bud), | leave three instead of six. | will reduce
production but maintain the plant strong and what’s more, |
increase quality.
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Extract from a video interview with the expert viticulturist and well-known
winemaker L in the prosecco area. Figures 9 and 10 are stills from the video
interview by the author.

What L does is to prune the plant to the design he
desires it to have. Nevertheless, not every pruning will
result in the desired outcome as another expert
viticulturist (M) stresses:

Here you are a bit of a designer, a bit of a fortune-teller because you
don’t know the one (bud) that will prevail.

When novices are introduced to winter pruning, as
happened to the author, they are taught to start by
freeing the plants from bindings. Since the plant grows
from one year to the other, the binding allows it to stay
solidly anchored to the training system’s scaffolds,
nevertheless, the binding might start to strangle its
trunk, creating possible sap circulation issues in the
long term (fig. 12 and 13).

137



Figures 12 and 13 — On the right, the author removes a willow bind from the
plant, and on the left the sign left on the vine’s trunk. Stills from a video by the
author

Once the plants are free from bindings the next step is
to carefully observe the plant to decide what to do.
Expert viticulturists such as M, have tricks and rules to
explain how to ‘read’ the plant. His first lesson to us
novices has been to always look at the vine from the
center (fig. 14). Seeing the trunk and standing in front
of it as if you are looking at a mirror, is the way to
really see, and somehow ‘imitate’ the way the plant
inhabits its environment. This way you can draw a
clearer relationship with the plant by copying its
positioning and better observing how it unfolds in
space, understanding what branches are the older
ones, and which ones are instead of the new ones. It
might seem easy when the plants are trained as
cordon or Guyot because they have pretty much the
average height of a human, but it gets much more
complex for instance when they are trained as
pergolas (fig. 15). By imitating the plant standing in
front of it, it is possible to make sense of its growing
pattern: by doing this you are consciously adopting a
process of mimesis to enter in the plant’s world
perspective.
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Afterward, it starts the complex decision-making
process on what to cut and why. M wanted to teach us
the cordon, as in his experience it is the easier pruning
system we novices could learn. Nevertheless, as the
vineyards the association is taking care of have been
handled by many viticulturists, the plants have not
been pruned continuously following a unique style,
thus they are harder to manipulate as they show on
their bodies the material memories of different traces
of diverse pruning styles, as well as years of complete
abandonment.

Cutting also observes certain rules, mainly linked to
the notion of respect. To not damage the plant and
have it cicatrizing well, the rule of respect must be
followed. The respect is the shoot’s length needed to
be left when the shoot is cut. Normally it should be at
least long as the diameter of the shoot or brunch cut.
Shears need to be cleaned and disinfected not to
spread sicknesses among different plants.

Once the plants are pruned, they need to be bonded
back again on the training system. Binding can be
done contextually after pruning or afterward. The
objective of binding is to have the vines anchored to
the supports, to better unload their weight over the
scaffold, foresee their future development, and not
cause damage to the main trunk.
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Figure 14 — Looking at
the vine from the center

Figure 15— The Figure 16 — Doing green
complexity of ‘seeing’ the pruning

vine body when trained

as pergolas

All stills from videos by the author

Green pruning

Green pruning is a simpler caring practice compared
to winter pruning. As previously said, this caring
practice is intended to tame the vine’s foliage and
remove all the excess green so to have the plant
nurturing its fruit rather than its leaves. Even novices
can perform it without a proper training as
Krzywoszynska stressed in her work (2016). The
sensemaking it entails is linked to the enacting either
of trimmering or thinning. They both require a set of
simple actions: first, to observe the plant and see
where buds grow on the trunk (for trimmering) or
between the main leaf and the shoot (thinning);
second, start removing the buds or shoots grown in
undesired places. Afterwards, the shoots need to be
outdistanced and repositioned on the scaffold’s wires.
The narrative below offers an idea of how the ongoing
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process of green pruning is enacted and made sense

of.

Our hands move fast in the morning on a hot day in June.
Small drops of sweat run down the back of my neck, while
my hands identify nearly without looking at the buds | need
to tear up. Softly a gentle breeze freshens the air, swaying
gently the vine leaves around. We are working facing each
other, going up the same row, with M guiding our practice
and telling us what to do. “Move these wires! Don't let the
tendrils keep them so close!” he says in his raspy voice.
The aluminum wire hisses after being freed. He then
carefully puts the branches in place. Start from the center
of the vine, observe it, identify her main branches, and
then select, clean, remove, and order (fig. 16). “She is a
snake; she just wants climb!” he says. | keep repeating the
instructions in my head. Tear away what is too much.
Move the wires to outdistance the branches. Give the plant
sun, air. Let her enjoy the breeze. My hands seem to have
interiorized the lesson better than my thoughts. Branch,
main leaf, embryonal bunch, main leaf, bud, removing the
bud, main leaf, bud, removing the bud, main leaf, bud,
remove the bud, order, give the branch space, position it
on the wires. And then again, branch, main leaf,
embryonal bunch, main leaf, bud, removing the bud, main
leaf... “OUCH!!!” suddenly M screams. | am afraid for his
fingers: did he get cut by the aluminum wires? My hands
stop while searching his with my sight. “Are you ok?” |
don’t even have time to finish the sentence when | hear
him swearing and grumbling: “Oh well, not for this year...”
In his hands a big branch with a large embryonal bunch:
you could have felt the juiciness of its fruits already from
its early stages. Time to check with a quick sight all his
fingers are in place, and the branch is already thrown on
the ground. “Of course, I'm ok! She less. But whatever.
Let’s go on.” We go on.

Excerpt from the authors’ narrated field notes
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Apart from the repetitive nature of the task at hand,
what the excerpt illustrates is how the use of
metaphors (‘She is a snake; she just wants to climb’)
help in understanding the body dispositions and
intentions of the plant in green pruning practices.
Nevertheless, what’s more striking from this excerpt is
a case of momentaneous metamorphosis: M becomes
himself the vine he is taking care of. By screaming out
loud the pain he would have suffered by being cut, he
momentarily transposes the plant’s pain to himself. He
is the plant. Such apparent bodily transformation is not
a common feature in human-vines relationships,
especially for a non-expert. While in the field, the
author never experienced such blurring among her
body and the plant’s one. Probably such strong
identification with grapevines happened because of
M’s experience in the field and for the quite-
mechanical task that was performed.

Discussion

The findings presented grapevines and viticulture’s
training systems, the practices of care needed to grow
vines, and then a focus on how viticulturists enact
winter and green pruning when illustrating and
teaching them to novices. The findings are divided
following the logic of organizing as presented by
Sandberg & Tsoukas (2020). Starting from
representational sensemaking aimed to explain
grapevines and the training systems humans adopt to
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grow them, the ethnographic work allowed to collect
data from more practice-based contexts where
involved-delivered sensemaking, as well as immanent
sensemaking, were performed to make sense of the
future growth of the plants, like in provisional or future-
oriented sensemaking (Stigliani and Ravasi, 2012).
What emerged is that to make sense of vines, humans
need to perform complex activities, in which
sensemaking processes emerge intersecting the
categories by Sandberg & Tsoukas (2020).
Representational and immanent/involved-deliberate
sensemaking might collapse in practice: sense is
continuous, a flow between the human and non-
human entanglements (Introna, 2019). Both mental
images expressed in the form of metaphors and
physical acts appearing as mimetic practices help
humans in giving sense of their vine caring practices.
If on the one side, metaphors allow a mental
representation which might help to ‘conventionalize
the objects, persons, and events we encounter
through classificatory mechanisms’ (Patriotta and
Brown, 2011); on the other side, it is the body which
allows to mimic and enter in a meaningful relation with
the non-human other (Willerslev, 2007). These
sensemaking patterns can be further divided into two
categories of care, following the distinction offered by
Connolly and Cullen (2018). From the one side, care
can be ‘contractual’ as it might be just ‘contingent on
the useful services that they [non-human agents A/N]
may provide’ being ‘primarily instrumental and end-
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focused in nature’ (Connolly and Cullen, 2018: 410).
On the other side, ‘care for’ suggest a direct embodied
and embedded relationship with the non-human. Both
these entangled processes permit viticulturists to
make sense of vines because they allow to foresee
how vines will grow. This allows them to somehow
anticipate their growing behavior nudging it to the
desired outcome. These sensemaking processes are
thus future-oriented and happen thanks to both the
knowledge of the viticulturists (Krzywoszynska, 2016)
and the material affordances offered by the vines’
bodies, like in distributed cognition processes
(Hutchins, 1991, 2020). A further dimension to be
considered is the embeddedness of the viticulturists in
their environment (Whiteman and Cooper, 2011),
which allows them to better choose how to perform
pruning given their knowledge of both their land and
their plants. All these sensemaking processes are
intersectional and interrelate in caring practices
generating diverse patterns. Figure 17 shows a
schematic representation of how these patterns are
performed both in representational and
immanent/involved-deliberate sensemaking practices,
and in ‘contractual’ care and ‘care for’ practices.

What this figure highlights is the role of mimesis in
sensemaking patterns adopted in caring practices.
Mimesis is an intentional embodied cognitive
mechanism, where the human self-identifies with the
non-human being by imitating it. As seen before,
‘mimesis is situated and defined through difference as
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Metaphors <

» Mimesis

Representational
sensemaking

(aimed at explaining
non-human others)

Objectification through
e.g., Scientific knowledge

It's all a matter of, let's call it
almost, hydraulics [Well-
known viticulturist researcher]

Subjectification through e.g.,
Stories/Experience

It’s like (Saying this while

touching a nearby plant’s
trunk) a shepherd who
knows all the sheep of his

She is a snake;
she just wants

Immanent/involved-
deliberate sensemaking
(aimed at enacting and
restoring practices with
non-human others)

Doing green
pruning with
machines

Disembodied/mediated though
e.g., Indirect touch/Machines

to climb! [expert
viticulturist M]

herd. To you, they all look
alike. We, we know our
vines. [Expert viticulturist

Mirroring the
plant to
understand
where to cut g7 The “OUCH!!Y”
screamed by
the expert
viticulturist M

Embodied and enacted though
e.g., Direct touch

‘Contractual’ caring practice

‘Caring for’ practice

Figure 17 — Sensemaking patterns in caring practices

much as through similarity’ (Willerslev, 2007: 12): the
imitator becomes the imitated, but at the same time is
conscious about its imitating role. Mimesis allows

moving toward the other by subjectifying it in a

relational way bodily mediated. This is what emerges
for instance when the viticulturist L touches his plant to
understand its power. Or in an even more extreme
case, how the viticulturist M lost himself in that ‘Ouch!’,
as his understanding and relation with the vine at that
moment became prevailing over his subjective human
individuality. Somehow, his body became one with the
vine’s body itself. This echoes the relationality pointed
also by de Castro in Amerindian societies where the
body is ‘a bundle of affects and capacities’ (2004: 475)
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transcending the corporeal limits of the single
organism unit, being in the relationship it supports.
Such subjectification allows in turn for more attuned
and attentive care, as every non-human other involved
is considered as a unique subject, needing unique
specific caring practices.

What’s more, as already noted by Krzywoszynska
(2016), in the act of care ‘recognition and
responsiveness do not exclusively depend on
conscious efforts of a human actor but are influenced
by what the nonhuman being interacted with has to
offer’ (Krzywoszynska, 2016: 299). This follows what
the theory of visual perception and sociomateriality
(Gibson, 1986; Faraj and Azad, 2012) already
emphasized in the notion of affordance. Here, what
varies is that in this process the temporality of
movement by humans in relation to one of the vines
differs dramatically. Human actions compared to the
ones of vines are quick and show a form of
immediacy. Grapevines, instead, act continuously,
showing their movements in their body unfolding
(Darwin, 1908; Hallg, 2002). As Krzywoszynska
reported in her ethnography: ‘by being exposed to the
dynamically growing vines | am able to develop an
understanding not of the form of the vine before me, a
knot of sticks and twigs, but of the vine’s unfolding’
(2016, p. 299). This is what emerges as key also in
representative sensemaking, but how representative
sensemaking goes back to the primary practice world
involves other skills that necessarily link the cognitive
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ones with the bodily ones, linked to the material
affordances the plants offer. Adopting only scientific
knowledge to explain the plant’s growth is effective as
it provides a general rule to understand its unfolding in
time. Nevertheless, the materiality offered by the
plant’s body becomes a material memory of its own
story and a map for its future growth. It is not
necessary to follow day-by-day the whole life cycle of
the vine to observe its unfolding if the observation is
anchored (Hutchins, 2005) to the right elements, like
its trunk to be mirrored in order to ‘see’ the plant. In
this sense we can say that stories and experiences
shape not only the plant but the relationship unfolding
among the plants and viticulturists.

The limit of mimesis as a mechanism used to
understand sensemaking in caring practices is that it
can fall into anthropomorphism (Epley, Waytz, and
Cacioppo, 2007). As Introna highlights in his critique to
sensemaking, implicitly sensemaking assumes that
‘sense is primarily the outcome of human ordering
practices, individually or collectively’ since ‘humans
are the original source and primary authors of their
sensemaking practices, in some way’ (2019: 746). But
how can we overcome our anthropocentric stance
when dealing with non-humans? By mimicking the
other we understand it since we imagine the world
from its perspective. This follows our biological
predisposition provided by mirror neurons (Gallese
and Goldman, 1998) which allow us to mentally match
what others do. Nevertheless, mimesis generates
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paradoxes and tensions between anthropomorphizing
the other and othernessing the human, since it is
performed through our human body. Back in the 30s,
the ethologist von Uexkdill (2010) stressed this issue
when dealing with the world views of animals. A more
recent example is given by the research project by
Ergene and Calas investigating ‘the cotton seeds’
journey from a cotton-centered instead of human-
centered perspective with human-non-human relations
as protagonists’ (2021: 6) and what they perceived as
an ‘(im)possibility of moving beyond
anthropocentrism’. But being in a relationship with

an ‘other’ means also to live-with that ‘other’. As
Valtonen and colleagues stress in their study about
living with mosquitoes ‘to live-with is to live in a
complicated world, where violence, care, vitality,
death, joy, and sorrow come together and create
dissonance’ (2020: 8).

All relational encounters are ‘messy’ and in caring
practices, already being conscious of ‘our own human
involvement in multispecies worlds is [...] a place to
begin’ (Tsing, 2015: 34). Also, Beacham (2018)
stresses that engaging with care toward non-human
living beings should be done with a critical approach
as he noted that care tends to be focused on the
beings that satisfy human needs, with the risk of
‘romanticizing ‘nature’ as purely benevolent and failing
to pay significant attention to the dynamics of the
vernacular practices within these spaces’ (Beacham,
2018: 542). ‘It is thus important not to reduce caring to
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an ideal relationship’ (Puig de la Bellacasa, 2010:
166): the entanglements developed in caring practices
toward non-human beings need thus to be appreciated
in their complexity, remembering how the relationship
is not only bi-univocal among humans and, for
instance, grapevines, but accounting also for a much
wider and more complex web of entangled agents
such as the soil, weather, parasites, bacteria, insects,
animals, plants, and fungi—for instance, wine yeast
Saccharomyces cerevisiae appears to be ‘a
commensal member of grapevine flora’ (Legras et al.,
2007: 2091).

Conclusion

Grounding on ecofeminist ethics of care, this chapter
examined how sensemaking can be performed in
caring practices. Data showed how sensemaking is
expressed on a multitude of intersectional dimensions
in caring practices. First, sensemaking ‘never stops’
(Weick, Sutcliffe, and Obstfeld, 2005: 43) and is
closely linked with the body of the human interacting
with the non-human being. Moreover, within
‘contractual’ caring practices, metaphors allow for a
mental representation of the non-human being which
is oftentimes objectified and taken care for in a
mediated or disembodied way. Instead, in ‘caring for’
practices, it is the human body of the practitioner
allowing her/him to mimic and to enter in a meaningful
relation with the non-human other. This, in turn,
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permits a subjectification of non-human beings both
through experience and storytelling. Mimesis, probably
because of our bodily predisposition offered by mirror
neurons, permits the ‘objectual other’ to become
‘another self’ (Ferrari and Gallese, 2007: 88).

This, in turn, suggests that sensemaking can foster
further empirical knowledge explaining how caring
practices are performed in contexts adopting caring
ethics. For sure, there cannot be a one-size-fits-all
format of ‘care for’ since each singular subject
involved in the caring practice is different and will
trigger different sensemaking processes. As
Krzywoszynska points out: ‘What characterizes care is
not a detached analysis of available facts, but a
careful experimentation by an involved actor who
recognizes that not all can be known, but that
something has to be done nonetheless’ (2016: 304).
Ethics of care aims for a more conscious embodied
relation with non-human beings to drive collective
thriving: non-human beings, as Puig de la Bellacasa
reminds, ‘are not there to serve “us™ (2010: 148) they
are here to live with, thus, starting to understand how
we as humans make sense of them is a place to
begin.
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Chapter 3

Multispecies organizing

Abstract

Working towards a post-anthropocentric outlook, this
chapter proposes a critical extension of organizing a la
Karl Weick from a human perspective to a
multispecies one. The conceptual approach developed
adopts notions stemming from biology and ecological
psychology and it consists of three steps to (1) define
the boundaries of the analysis by selecting the web of
subjects organizing, (2) observe their ‘sensible
interlocked behaviors’ and (3) understand how they
are ‘reducing equivocality’ through a ‘validated
grammar’ in their ‘enacted environment’. Two cases of
multispecies organizing among humans and plants are
analyzed and discussed. They are the winegrowing
landscape of the prosecco hills in Italy, and the native
infrastructures of living root bridges in Meghalaya,
India. Comparison among the two suggest how the
enacted environment is the result of these ongoing
multispecies organizing processes, bringing insight on
how to further apply this conceptual framework in
other contexts.

Keywords: multispecies organizing, Umwelt,
affordance, vineyards, living root bridges
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Introduction

The Anthropocene calls for new ontologies and
epistemologies (Wright et al., 2018) to reinterpret
management and organization studies to face global
challenges. Relational ontologies (Banerjee and
Arjaliés, 2021; Arjalies, 2022) question the centrality of
human subjects in our discipline toward a less
anthropocentric outlook by focusing ‘analytic attention
on the agencies of webs of relations of humans and
nonhumans’ (Ergene, Banerjee, and Hoffman, 2021:
1330). These ontologies echo the work done in
multispecies studies, a recent transdisciplinary
research stream of critical works exploring mainly the
role of humans in relation to other non-human entities.
Multispecies studies focus ‘on the multitudes of lively
agents that bring one another into being through
entangled relations’ (van Dooren, Kirksey, and
Minster, 2016: 3) adopting ethnographic approaches
to critically address human exceptionalisms and
species hierarchy (Kirksey and Helmreich, 2010; Gatto
and McCardle, 2019). Thus, in any analysis,
multispecies studies push to systematically analyze
‘we’ as humans (Braidotti, 2020) in relation to
‘others’*—from other non-human living beings to
natural resources, from artifacts to machines, as well
as humans with different privileges. As Tsing reminds
from her investigation following the matsutake

1 Here the author uses the terms ‘others’, ‘other-than-human subjects’,
‘non-human living being’, ‘non-human being’, ‘non-human subject’,
‘organism’, ‘agent’, and ‘being’ interchangeably.
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mushroom: ‘rather than attending to other species as
objects of classification or resource management,
following the intersection of moving and growing
bodies track them as dynamic subjects’ (2013: 13)
offering unexpected models to reflect on the
environmental awareness humanity needs to deal with
contemporary troubled times (Haraway, 2016).

So far, organization and management studies have
included non-human animals in the debate in a
scattered way. For example, the Journal of Business
Research 2008 Special Issue edited by Holbrook &
Woodside investigates human consumption for their
pets and how such a bond between humans and pets
is characterized by a flourishing market. A more critical
stance is offered in the Organization 2016 Special
Issue edited by Labatut, Munro, and Desmond, where
one of the themes tackled is our ability to de-animalize
and objectify non-human animals, for instance, when
raised for food production. Another example is given
by the bibliometric review by Connolly & Cullen (2018),
which investigates the theme of care towards non-
human animals by looking at how non-human animals
seem to have been systematically silenced in our
discipline. Other examples from related disciplines
explore human relationships with i.e., mosquitoes in
tourism (Valtonen, Salmela, and Rantala, 2020) or bed
bugs in geography (Hollin and Giraud, 2022). To the
author’s knowledge, only a few works focus on and
follow single non-human others like in multispecies
studies in organization and management studies. They
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are Olly the cat (O’Doherty, 2016), Alternative Food
Networks (Beacham, 2018), and cotton seeds (Ergene
and Calas, 2021).

Traditionally, organizing has been explored among
humans in terms of language (Holt and Cornelissen,
2014; Brown, Colville, and Pye, 2015; Sandberg and
Tsoukas, 2020), their bodies (Cunliffe and Coupland,
2012; de Rond, Holeman, and Howard-Grenville,
2019), the environment (Whiteman and Cooper,
2011), and the technology and materiality of the
artifacts adopted to organize their actions (Hutchins,
1991; Leonardi and Barley, 2008; Orlikowski and
Scott, 2008). What all these works have in common is
the centrality of humans as the focus of analysis,
reflecting an anthropocentric ontological standpoint.

Following the call for research by Ergene and
colleagues (2021: 1330), this chapter asks: how does
organizing look as we challenge its anthropocentric
stance toward a multispecies? approach? By
extending the notion of organizing (Weick, 1969, 1979;
Weick, Sutcliffe, and Obstfeld, 2005; Sandberg and
Tsoukas, 2015) from a human perspective to a
multispecies one, this chapter asks who the subjects
in multispecies organizing are and how they are

2 The term multispecies adopted in this chapter follows the definition of
multispecies proposed by van Dooren, Kirksey, and Mlnster, where ‘the
term species in multispecies studies gestures to particular ways of life
and to any relevant gathering together of kin and/or kind [...]. Species
here is in no way intended to imply that kinds are fixed or
homogeneous, nor should the term be taken to assume a specifically
Western, scientific mode of taxonomy’ (2016: 5).
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organizing together, so to provide a conceptual
framework for further research to make ‘the absent
present’ (Gumusay and Reinecke, 2022: 238) and
systematically question anthropocentrism and species
hierarchy in organization studies.

To do so, it actualizes the classical definition of
organizing by Weick—‘a consensually validated
grammar for reducing equivocality by means of
sensible interlocked behavior’ (1979: 3)—with a
transdisciplinary outlook, adopting notions stemming
from biology and ecological psychology to understand
the role of other-than-human subjects in organizing
processes with humans. They are the notion of
Umwelt (the perceptual abilities entities have in
sensing their ‘world’) theorized back in 1934 by von
Uexkull (2010) and the theory of affordances
inaugurated by Gibson (1979). The conceptual
framework developed is based on three steps: (1)
define the boundaries of the analysis by selecting the
web of subjects organizing; (2) observe their ‘sensible
interlocked behaviors’; and (3) understand how they
are ‘reducing equivocality’ through a ‘validated
grammar’ in their ‘enacted environment’. The
conceptual framework is then abductively detailed by
two real-case studies of organizing between humans
and plants.

Thinking about multispecies organizing, it is easier to
imagine it unfolding with companion species
(Haraway, 2003), like pets (O’Doherty, 2016). But
what about shifting the focus from non-human animals
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that resemble and to which humans more easily
identify with (Yorek, Sahin, and Aydin, 2009), to other
agents, such as plants? Plants are a very peculiar and
wide kingdom of other-than-humans living beings,
providing oxygen and accounting for more than 80% of
the overall Earth biomass (Bar-On, Phillips, and Milo,
2018). Even if historically plants have been considered
almost not-alive because of their sessile nature
(Mancuso, 2018; Torres-Porras and Alcantara-
Manzanares, 2019), recent botanical sciences
discoveries on plant perception and strategic behavior
in terms of movement (Castiello, 2021; Wang et al.,
2021; Dener, Kacelnik, and Shemesh, 2016; Brenner
et al., 2006) propose new theories upon plants’ acting
and perceiving abilities. Therefore, avoiding potential
biases of explicit human-like resemblance, plants
represent valid candidates to study multispecies
organizing. The two cases here considered are the
winegrowing landscape of the prosecco hills in Italy
and the native infrastructures of living root bridges in
Meghalaya, India (fig. 1 and 2). These cases provide
further insights on the conceptual framework, stressing
its limits and suggesting a list of features to develop
multispecies organizing analysis elsewhere. Among
these, the notions of domestication and care offer
ethical standpoints for considering multispecies
organizing entanglements as forms of ‘world-making
projects’ (Tsing, 2015: 22), allowing for ‘imagining
different human—Earth relations for a more-than-
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Figur 1 — The characteristic ’hogback’ landscape of the Prosecco hills
around Valdobbiadene, Italy. Photo by the author.

ol L& F e

Figure 2 - A living root bridge grown in the East-Khasi Hills, Meghalaya,
India. Photo by the author.

human world’ (Ergene, Banerjee, and Hoffman, 2021:
1326).

The remainder of the chapter is as follows. First, it
develops a multispecies organizing conceptual
framework. Then it presents the fields and methods
adopted. Afterward, it details and discusses the two
case studies of humans organizing with plants. It
concludes by stressing the implication such a
multispecies approach might bring to organization and
management studies.
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Theoretical background

From organizing to multispecies organizing

Organizing in processual terms has been first
systematized by the social psychologist Karl Weick in
the 70s (1969, 1979). Weick defines organizing as ‘a
consensually validated grammar for reducing
equivocality by means of sensible interlocked
behavior’ (1979: 3). Trying to unlock such a definition,
Weick considers organizing as a dynamic process
whose focus lies in the sensible interlocked
behaviors —or action-responses—enacted by the
individuals making sense of what they are doing
(Weick, Sutcliffe, and Obstfeld, 2005; Bakken and
Hernes, 2006; Langenberg and Wesseling, 2016). As
Weick further explains, ‘organizing is like a grammar in
the sense that it is a systematic account of some rules
and conventions by which sets of interlocked
behaviors are assembled to form social processes that
are intelligible to actors’ (1979: 3). Thus, what allows
individuals to organize is a form of ‘grammar’, a
shared structure allowing them to interpret the action
of the other members involved in the process and to
respond meaningfully to it. These definitions stress the
processual nature of organizing, with a focus on the
action-responses enacted, rather than the individuals
enacting them.

Apart from the individuals, their action-responses, and
their shared grammar, an important element
characterizing organizing is the environment. Action-
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responses occur in an environment, which is ‘enacted’:
individuals perceive and interact recursively the action-
responses of others, shaping the environment itself in
an evolutionary and processual outlook. Therefore,
although the environment at the initial organizing stage
can be considered as a given state, through their
interactions ‘humans create the environment to which
the system then adapts’ (Weick, 1969: 64, emphaisis
in original) in a recursive way. In other words,
organizing is the process through which humans
reduce the uncertainty of their environment, by
enacting it.

To develop a conceptual framework of multispecies
organizing Weick’s definition of organizing will be
divided into its key elements and actualized in three
steps. The first step requires to define the boundaries
of the analysis, i.e., selecting who the subjects
organizing together with humans are. The selection is
a chosen assumption that will guide the researcher,
since it will define the ‘grammar’ unfolding among the
web of subjects interacting together. The second step
needed to unlock this ‘grammar’ is to analyse the
‘sensible interlocked behaviors’ of the subjects
organizing together. The notion of Umwelt (the
perceptual abilities agents have in sensing their
‘world’) theorized back in 1934 by von Uexkull (2010)
and the theory of affordances inaugurated by Gibson
(1979) will help in this process. The third and final step
highlights how subjects ‘reduce equivocality’ in their
enacted environment and organize together. In a
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minimal definition, this conceptual framework to study
multispecies organizing includes one human subject
and one other-than-human one, although its
complexity could increase by adding other subjects in
the analysis. A schematic figure (fig. 3) presents the
conceptual framework showing the steps to follow.

Multispecies organizing: a conceptual framework

Step 1: Select the web of subjects organizing

Step 2: Observe their ongoing ‘sensible interlocked behaviors’

Step 3: Understand how subjects are ‘reducing equivocality’ through a
‘validated grammar’ in their ‘enacted environment’

Figure 3 — Multispecies organizing.

Step 1: Select the web of subjects organizing

The first step towards a multispecies organizing
framework requires to set the boundaries of the
analysis by selecting who are the subjects organizing
and in which spatiotemporal context—or
environment—they dwell. Within multispecies
accounts deciding to direct the gaze on certain others
is an act of attentiveness (van Dooren, Kirksey, and
Munster, 2016), highlighting an important ethical
standpoint in the selection process. Such selection is
key and reflects an ethics of care (Puig de la
Bellacasa, 2017) toward certain non-human others,
which ‘problematize hierarchical normative ethical
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frameworks — which place the human at the top or
center — and instead proceeds with a vision of a
horizontal web of interdependency between all
matters’ (Beacham, 2018: 539). Care is intended here
as a form of peculiar attentiveness, which ‘remind us
that knowing and living are deeply entangled and that
paying attention can and should be the basis for
crafting better possibilities for shared life’ (van Dooren,
Kirksey, and Minster, 2016: 17). Thus, the decision to
focus on specific non-human subjects in multispecies
organizing analysis is the starting point for discussing
human relationship with other subjects with an
alternative interpretative approach.

The focus might consider a web of entanglements
between a multitude of subjects intersecting their life-
lines (Ingold, 2016) and depending on who these
subjects are, the organizing ‘grammar’ unfolding
among them will change. As also Tsing noted in her
story about matsutake mushroom pickers dwelling
forests, ‘they [the pickers A/N] do not care about all
the creatures of the forest; they are selective’ (2013:
13), since ‘what units one uses depends on the story
one wants to tell’ (Tsing, 2015: 162). Thus, to adopt a
multispecies organizing approach an initial selection of
the non-human other to “follow’ (Gatto and McCardle,
2019) must be done. This is necessary also because
directing the attention with an ethics of care towards
certain non-human others allows the researchers to
transcends their ‘discrete bodies’ (Hamington, 2004:
64) and imaginatively connect with the needs of others
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by understating their ‘becoming-with’ (Haraway, 2016)
them.

Step 2: Observe their ongoing ‘sensible interlocked
behaviors’

Once the web of subjects is identified, it is necessary
to understand how they behave enacting the
environment. Behavior is closely coupled with
perception in an enacted environment since
perception is functionally linked to the subject’s
actions. Common sense suggests non-human living
beings dwell and perceive the world to survive through
their senses. The concept of Umwelt (Uexkdill, 2010)
offers a way to understand how the environment’s
perception differs between humans and other-than-
human agents. The literal translation from German of
Umwelt (pl. Umwelten) is ‘environment’ and it refers, in
von Uexkull terms, to the perceptual abilities’ entities
have in sensing their own ‘world’. Another translation
of the term Umwelten can be ‘subjective universes’
(Uexkill, 1982: 29), or the sensing of knowledgeable
cues organisms can perceive and attribute meaning to
in their environment. As the entities are different in
nature, they dwell on the environment and perceive it
in different ways. Thus, beings live and dwell in
different Umwelten: they sense their environment
differently and they have unique specific features
(perceptual organs) that allow them to orient
functionally in it. Moreover, each organism has
different material assets (action organs) to modify its
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environment and, for instance, obtain the nutrients it
needs to survive.

How entities sense and how they process the
information they receive from their environment might
be still unknown for some species, but surely, they
manage to respond to the stimuli they are able to
receive. von Uexkill considered animals (and
humans) as the sole organisms with ‘Umwelt organs’
since they possess specialized functional perceptual
organs. For instance, plants for sure do not have eyes
or ears to see and hear as humans do, nevertheless,
they can coordinate their body perceptions from roots
to leaves thanks to peculiar forms of integrated
signaling (Brenner et al., 2006), even without having
proper sensuous organs or a central nervous system
like ours. Although von Uexkiill did not consider plants
as possessors of special ‘Umwelt organs’, recent
botanical discoveries (Castiello, 2021) demonstrated
that also plants just like animals ‘select precisely from
among the stimuli that impinge upon them from the
environment’ (Uexkiill, 1982: 33).

On the same base, problems might emerge if one of
the agents organizing is a technology or a robot. Can
robots have Umwelt? Emmeche (2001) suggests that
it depends on the system characteristics of the agent
(either organic or robotic), which should support an
experiential capacity. In her words for having an
Umwelt, agents have to express the qualitative
characteristic of the self ‘interpreted as an
interactional, situated, historical, and emergent self’
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(Emmeche, 2001: 683). It is not the purpose here to
define who or what non-human subject can have an
Umwelt. Nevertheless, it is important to remind that
within a recursive relational account, like the one
enacted while organizing, humans develop social
relations with other-than-human subjects thanks to
their entangled perceptions and behaviors, and this
can happen also with technological artefacts (Kubes
and Reinhardt, 2022).

The theory of ecological perception (Gibson, 1979)
has provided the first framework for analyzing direct
perception in humans and animals in terms of its
coupling with behavior. Gibson considers the
perception of the environment as a prerogative of
animate animals only, which can ‘perceive and
behave’ (1979: 7) because of presenting sensing and
acting organs. Likewise von Uexkiill, Gibson
considered plants as inanimate and close to the notion
of ‘object’ (1979: 7). However, recent research has
shown that forms of life traditionally conceived as non-
intentional make choices thanks to their unique
perceptual and action organs that follow patterns
similar to the human ones, suggesting some kind of
pre-reflective intentionality —see for example pea
plants making choices on where to root following risk
sensitivity theory (Dener, Kacelnik, and Shemesh,
2016). Therefore, Gibson’s framework can be
extended to other-than-human agents identifying
ecological perception as a form of specific behavior.
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While different from an ontological perspective, both
theories from von Uexkuill and Gibson suggest that
‘actions are possible on environments only insofar as
there exists a correspondence or complementarity
between the behavioral capabilities of the organism
and the offerings of the environment’ (Fultot and
Turvey, 2019: 313). Such behaviorally perceived
offerings of the environment are defined in the theory
of ecological perception as affordances. From an
anthropocentric perspective, an affordance is ‘a
property of the environment that has perceived
functional significance for an individual’ (Heft, 2001:
124). Sociomaterial theorists (Leonardi and Barley,
2008; Faraj and Azad, 2012) sometimes indicate
affordances referring to objects’ forms. They read an
affordance as an actionable property of an object,
based both on its actual functionality and on its
relational context (Faraj and Azad, 2012). Hence, an
affordance occurs in the material instance of the object
considered, because the social and cultural contexts in
which it is embedded enable its perception and usage
by the humans interacting with it. Leonardi and Barley
(2008) stress how the object’s materiality is made up
not only of affordances but also of constraints: these
two polarized material features are the ones directing
the perception and use of objects in one direction or
the other, shaping their social use in often unexpected
ways. Therefore, affordances are the key elements
allowing action possibilities, to be perceived by agents
to enact their own environment.
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Both human and non-human agents perceive different
affordances. As von Uexkill stresses ‘the properties of
an object's material depend on the subject's sensory
scales, whose Umwelt we wish to investigate’ (1982:
70), where ‘all the properties of objects are nothing
more than perceptual cues that are imprinted on them
by the subject with which they enter into a relationship’
(1982: 74). It comes that an affordance is a relational
property: it takes simultaneously into account the
properties of the environment and those of the
perceiving individual.

The same physical context provides then different
affordances to different entities associated with
relative benefits or damages. Thus, behaviors is
defined as the pairing of perception and action since
they are directly linked to the affordances (action
possibilities) perceived. For example, humans and
plants present two totally different behaviors when it
comes to movement actions. As Hallé (2002) nicely
explains in his volume, movement actions in living
organisms are linked to how they gather their
energetic needs to survive. While animals move
around since they are morphologically designed to
efficiently move their own body to capture the nutrients
they need, plants are sessile, or fixed, beings: they
adopt a different approach to capture energy by
physically growing their own body to reach the source
of nutrient desired, like light or water (Hallé, 2002).
Historically, at least in Western culture, plants’
behaviors have been downplayed probably because of

171



their sessile nature, since the category of movement is
oftentimes associated with the notion of livingness
(Dellantonio, Innamorati, and Pastore, 2012; Mancuso,
2018).

Hence, behaviors are conditional responses to the
shared material environment surrounding the agents.
Their behaviors modify the environment available to
each of them since they modify the set of affordances
and constraints respectively available. In this sense,
the behaviors of different agents shape the ‘double-
interacts’ (Weick, 1969: 89), or the recursive response
pattern, where the behaviors of one agent are
contingent on the behaviors of the other.

Step 3: Understand how subjects are ‘reducing
equivocality’ through ‘a validated grammar’ in their

‘enacted environment’

Third, and probably most importantly, it is necessary to
understand how subjects are ‘reducing equivocality’,
enacting their environment. A possible answer can be
that thanks to the specific affordances/constraints the
environment and the agents reciprocally entail, and
the sub-consequent effects coming from their
response-actions, the two agents somehow manage
an information exchange through the modification of
the environment itself, which reduces the uncertainty
of the system—Weick himself (1969) proposed an
information theory approach to study such equivocality
reduction.
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We know that agents do not have the same set of
behaviors available, nor do they have comparable
perceptions of the interactions in which they are
involved. Moreover, their perceptions can be radically
different in terms of timescale and/or
affordances/constraints, as they do not necessarily
share the same set of available meanings or
Umwelten. Of course, while we know how organizing
works in human terms thanks to the sensemaking
process (Weick, Sutcliffe, and Obstfeld, 2005;
Sandberg and Tsoukas, 2015, 2020), we have insofar
only vague ideas about other-than-humans’
sensemaking processes. Therefore, unless we
manage to identify through scientific investigation the
behavioral triggers and response mechanisms of non-
human others, what happens between the perception
and the action of other-than-humans can only be the
object of informed guessing. Informed-guessing in this
sense can be understood by following two
complementary approaches. On one side, rigorous
scientific investigation can unlock non-humans’
behavioral triggers and response mechanisms—like
choices of plant rooting in botany (Dener, Kacelnik,
and Shemesh, 2016). From the other side, when such
scientific knowledge is not available, it is possible to
imagine the action-responses of others by reflecting
on the experienced entanglements shared with them—
like the stories linking nematodes worms, beetles,
pines, matsutake mushrooms, and humans (Tsing,

173



2015)3. As Tsing reminds ‘species identities are a
place to begin, but they are not enough: ways of being
[and behaving N/A] are emergent effects of
encounters’ (2015: 23).

To engage in multispecies organizing an
interdisciplinary approach is needed because it must
bring together different expertise to correctly infer how
the organizing process unfolds. On one side, it needs
to consider the unique perceiving and acting
characteristics each subject has with a rigorous
scientific investigation. From the other, it needs to
consider how the experience of these entanglements
among humans and non-humans reciprocally
influence and shape each other. Such broadening
needs to be carefully handled when dealing with other-
than-humans as a possible bias is to attribute human
perceiving and acting behaviors to them. Already von
Uexkill was conscious of such possible bias. As he
states: ‘We are always on the wrong track when we try
to judge the world of animals by the standards of our
own world. [...] We have developed perceptual aids
and effector tools that make us able—providing we

3 ‘Call me Bursaphelenchus xylophilus. I'm a tiny wormlike creature, a
nematode, and | spend most of my time crunching the insides of pine
trees. But my kins are as well-traveled as any whaler sailing the seven
seas. Stick with me, and I'll tell you about some curious voyages’
(Tsing, 2015: 156). Following the complex storylines Tsing develops in
her book, the matsutake mushroom harvest in Japan faced a deep
crisis once the nematode arrived and started killing Japanese red pines,
which were not resistant to it. Although basing her knowledge on
scientific facts, Tsing’s image voices this tiny creature by showing how
impactful an unexpected other can be within a multispecies
assemblage.
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know how to use them—to broaden and deepen our
Umwelt. But we cannot go beyond the perimeter of our
Umwelf (Uexkdll, 1982: 72). von Uexkill stresses how
humans’ mental and conscious abilities for sure allow
to ‘visualize’ how other-than-humans might perceive
and react to certain environmental affordances.
Nevertheless, as our human view is always and
necessarily linked to our humanity, we should be
careful about over-imposing to other-than-humans
anthropocentric perceiving and acting behaviors, as
well as decision making processes, as they might
result incorrect or not applicable. A nice example of
such anthropocentric bias is offered by the synthetic
psychologic experiments conducted by Braitenberg
(2004) with his vehicles. Indeed, Braitenberg vehicles,
although functioning following simple and pure
mechanical processes, display different behaviors
which might be perceived by a human observer as
goal-directed, adaptive, and even intelligent. This
should make us reflect about our innate ability to
anthropomorphize ‘others’ (Epley, Waytz, and
Cacioppo, 2007), remembering that not necessarily
attributing human-like characteristics allows to a valid
understanding of the internal processes unfolding in
non-human others.

Even when hard sciences provide possible
explanations regarding the para-intentionality of
‘others’, it is impossible to ‘ask’ an other-than-human
subject in human terms how it makes sense and

175



decides to enact its world. As the anthropologist
Descola stresses:

if being a self is the outcome of having a

specific point of view, and if having a

specific point of view is the product of

certain bodily dispositions and of

occupying a certain position in the

ecology of relations [...] what is at stake

here is how living and nonliving beings

relate to each other according to the

types of connection that their physical

assets allow. Some of these connections

may fall under the rubric “interpretation”

or “representation,” if they involve iconic

and indexical signs taken in the widest

sense but most of them will probably be

the outcome of nonrepresentational

physical and chemical processes of the

type that von Uexkiill brought to light’

(2014: 271).
This applies as well to notions like time and space
since each subject will perceive and enact them
differently. Consider the average lifespan of humans
compared to flies or oak trees: a month time is the
whole lifespan of a fly, just a single month for a
human, and a very short time for the life of an oak
tree. Each subject enacts its own environment, whose
temporality and spatiality depend on its Umwelt.
Moreover, the morphology and perceiving strategies of
each agent might represent possible affordances or
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constraints for the other agents organizing with them.
Therefore, it is important to uncover how the relations
developed in the double-interacts—depending on each
subject’s action possibilities—might be more or less
asymmetrical, to understand at least partially how they
are pushed to reduce the equivocality in their
environment. Hence, the ‘validated grammar’
multispecies organizing looks at is not necessarily
based on consent and shared motivations, but it
focuses on the result of double-interacts.

Fields and methods

Two case studies discuss the multispecies organizing
framework as developed above. They present the
interactions among two human groups, very distant in
terms of culture, organizing with two plant species that
both have in their peculiar growing—and moving—
strategies the key affordances and constraints
adopted by humans to organize with them. The first
case illustrates the organizing process between
grapevines and humans, and the second between
humans and rubber trees. The first presents a peculiar
case of vine harvesting in a hilly and harsh
environment, where the equivocality reduction results
in the development of a UNESCO-awarded landscape
(UNESCO, 2019). The other focuses instead on the
development of living infrastructures (Ludwig et al.,
2019) used as bridges to allow safer rivers’ crossing
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during the monsoon season for the War-Jaintia
indigenous groups in Meghalaya, India.

Both cases stem from the author’s empirical research
in the field, where she has been conducting
multispecies ethnographic work (Kirksey and
Helmreich, 2010; Ogden, Hall, and Tanita, 2013; van
Dooren, Kirksey, and Munster, 2016; Gatto and
McCardle, 2019) with grapevines and rubber trees. In
the case of vineyards, the author spent nine months
working in a vineyard managed by a no-profit
association in the Venetian lagoon in North-Eastern
Italy, documenting viticulture practices through photos,
videos, and notes. In addition, she visited about fifteen
vineyards both in Veneto and Campania regions, and
collected about thirteen hours of interviews with
viticulturists, winemakers, and researchers specialized
in viticulture mainly associated to the prosecco
industry. In the case of living root bridges, the author,
and her co-researcher Massimo Warglien, visited
separately Meghalaya in four missions being on the
field for a total of thirteen weeks. They visited fourteen
villages and documented mainly through photographs
and videos twenty fully functional bridges and about
five bridges at their initial growing stage. Beyond daily
direct observation of human and tree behaviors in the
field, the researchers, assisted by their interpreters,
conducted about forty meetings having interviewed a
dozen of local bridge makers and other key figures in
the villages (elderly, medicine man, head man...). Data
collected are part of a larger research project, where
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the author is collaborating, among others, with
indigenous local researchers in folklore4, and with
Italian researchers in botany and robotics.

There have been two main differences linked to data
collection among the cases (fig. 4). The first one is
related to time, while the second is a reflection on the
positionality adopted in the field. Regarding time in the
case of vineyards, the organizing process has been
observed longitudinally, following the yearly vegetative
cycle of grapevines. Instead, in the case of living root
bridges, the organizing process has been observed
discretely, as the basic cycle to grow a fully functional
living bridge requires a minimum of 20 years. The
author and her co-researcher decided then to observe
and document many bridges to understand their
common growing patterns since the plants’ shapes
themselves are a material memory of their growing
history.

The other difference lies in the positionality the author
adopted in her ethnographic work. In the case of
vineyards, the researcher adopted an insider
perspective: the author experienced viticulture within
her own cultural background, in the region she is living

4 Trying to position herself humbly toward the knowledge of the Wars
and Jaintia groups, the author made her best to ‘engage with
Indigenous thought respectfully' (Todd, 2016: 13—-14) and support to her
best local thinkers quoting their work when possible. Unfortunately, at
the moment of writing, living root bridges have been mainly studied by
non-indigenous accounts (Shankar, 2015; Ludwig et al., 2019;
Middleton et al., 2020; Ravishankar and Ji, 2021), but hopefully, further
research will be done together with indigenous researchers.
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and speaks the same language as the informants who
have been helping her. Moreover, she could grow a
relationship with grapevines in a direct way since she
carried caring practices hands-on with the plants
themselves. Instead, for living root bridges, the
researchers adopted an outsider perspective since
they do not come from the indigenous War and Jaintia
communities. They had to rely on the direct
collaboration of the local university (North-Eastern
University in Shillong, Meghalaya), which supported
them with their precious cultural insights, interpreters
for the local dialects spoken in the area (War in the
East-Khasi Hills and Jaintia in the West Jainitia Hills),
and links to the local community. Therefore, the author
only observed bridge-growing practices as conducted
by indigenous bridge makers, without having direct
‘manipulative’ contact with the plant herself. Moreover,
since many bridge-making practices were not carried
out during the time the authors were in loco, interviews
with bridge makers in front of their bridges resulted
necessairly to uncover Wars and Jaintia ways to relate
to Ficus elastica and plants in general.

These complementary cases might offer a means to
reflect more critically on the theoretical implication
multispecies organizing might entail. Data have been
analyzed by adopting an abductive process, such as
the one used by Cunliffe & Coupland (2012).
Abduction has been chosen because it allowed the
author ‘to explain our [her A/N] data by combining and
elaborating existing concepts with observations to

180



generate useful practical and theoretical insights’
(Cunliffe and Coupland, 2012: 71). First, the author will
describe the cases in narrative terms summarizing the
elements highlighted by the conceptual framework (fig.
3). Then, the cases are discussed through a
comparison. The comparison will highlight the key
similarities and differences to be accounted for when
dealing with multispecies organizing.

observation (linked to the
vegetative cycle of the plant)
9-month ethnography

Methodological
differences Related to time Positionality
Fields
Vineyards Longitudinal: Year-long Insider: same culture, hands-

on, the researcher touch and
is in a direct relationship with
the plants herself

Living root bridges

Discrete: Since the process to
grow a living bridge is very
long (minimum 20 years)
multiple bridges have been
observed at different growth
stages. Photographs as ‘stills’
of the organizing process
history

Outsider: different culture,
researchers as non-
indigenous scholars, no
hands-on, link with botanists,
interviews and direct
observations of the bridge to
discuss the interactions
among humans and plants

Figure 4 — Methodological differences for data collection.
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Findings
Embroidering hills

The prosecco hills of Conegliano-Valdobbiadene (fig.
1), in the Veneto region in north-eastern Italy, recently
entered the UNESCO World Heritage List (UNESCO,
2019) as they represent a unique wine-growing
human-carved landscape. Since the 17th century, the
local population has needed to rely on the poor terrain
offered by the hills because of land scarcity and the
paucity given by the conventional sharecropping
system (Agnoletti, 2019). Local farmers have chosen
to grow vines in their little parcels as they were the
most resistant crop to adapt to such harsh terrain and
to present a higher return. They have developed a
peculiar wine-growing technique based on a ‘hogback’
system, ciglioni in ltalian. Ciglioni are narrow grassy
terraces where small plots of vines are grown since
stones to build dry-stone terraces were not available.

Grape vines are lianas woody vines (Sade,
Gebremedhin, and Moshelion, 2012; Londré and
Schnitzer, 2006). They are climbing plants presenting
quick growth to gain fast access to light in forests, their
traditional habit. Today, the grape cultivated in the hills
of Conegliano-Valdobbiadene is mainly of one humble
variety: the Vitis vinifera ‘Glera’. Its simple structure
allows the production of fresh light wine, which
nevertheless represents the best and most adapted
vine variety to the climatic conditions of the area
(Tomasi and Gaiotti, 2020; Gasparini, 2019). Glera is
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a seasonal plant whose phenology is influenced
mainly by the temperature and water disposal in its
environment. Its Umwelt is thus highly interconnected
to three environmental factors: light duration and
intensity, water, and air temperature (Tomasi and
Gaiotti, 2020).

For centuries, viticulturists have studied how to
maximize the quantitative and qualitative production of
grapevines, and thanks to the most advanced
scientific knowledge and technologies there are now
protocols and indicators allowing for ambitious results.
In the prosecco area, winegrowers have relied for
more than one century upon the knowledge coming
from the school of enology in Conegliano, founded
back in 1876. It is possible to affirm then that the way
local producers interpret Glera’ Umwelt is affected not
only by the traditional farmers’ knowledge of their land
but also by a scientific-oriented approach. The way
viticulturists have understood and made use of the
natural features of the landscape to harvest Glera is
significant (Tomasi and Gaiotti, 2020), as they could
create a balanced equilibrium between viticulture and
wood. First, most of the vineyards on the hills are
positioned south to have the maximum light exposure
for Glera, with local-wild grass meadows grown below
the vines. The hay produced will serve to feed cows or
bulls. The north slope is usually left as semi-
spontaneous wood, preserving the hills from
landslides. Then, the hogback system allows for the
right amount of water to be absorbed by the land,
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having all the exceeding water flowing down without
overwatering the vines causing root rot. Moreover,
being close to the higher Alps, the prosecco hills are
visited by fresh night breezes, especially in summer,
keeping the temperature for the vines ideal, with a
strong thermic excursion from day to night, pushing
the grapes’ sugary production. Finally, both the
plantation and training system adopted—the double-
arched cane—give Glera enough amount of space to
germinate preserving it from possible diseases.

Nevertheless, the main drawback for viticulturists in
developing such hogback systems is that they have to
take care of their vines only by hand adopting a ‘heroic
viticulture’. Most of the time these caring practices and
their knowledge tradition are passed from father to son
since most of the land is still divided into small family-
owned properties. Heroic viticulture relies heavily on
traditional caring practices the viticulturists need to
perform by hand. It has been accounted that these
vineyards ‘require up to 600 hours of labor per hectare
per year as opposed to the 150 hours required on the
plains or gentler hills’ (Agnoletti, 2019: 40). High
slopes are not accessible by machinery, so hand
human labor is only available to perform winter and
green pruning, as well as phytopharmaceutical
treatments and harvest. Normally, vine-caring
practices can be accomplished mechanically, but this
apparently has an impact on the vine’s life length. One
winemaker working in the plain Piave area told the
author his vines were living on an average of 30 years
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because he was only using mechanical pruning for the
green pruning. He added also that producers
practicing also winter pruning mechanically have their
vines living 10 years on average. Instead, viticulturists
from the prosecco hills, reported on more occasions
how their vines were about 70-90 years old on
average stressing how the plants’ lives were affected
also by the number of grapes they were aiming to
produce, with less production resulting in longer-living
vines. Already this observation suggests how caring
practices enacted by machines or by hand have a
direct impact on grapevines’ health and life span.

Knowing the affordances Glera is looking for—light,
water, and air temperature —ingenious farmers picked
the steepest hills, the ‘riverbanks’ (rive) to produce the
most refined wines: they are small, sloping areas
surrounded by woods and harvested fruit trees, well
exposed to the sunlight, and accessible only by foot.
They grow Glera’s plants with the traditional double-
arch cane training system, outdistancing each trunk
and offering it the ideal lighting as each plant is
maximally exposed to sunlight. Viticulturists choosing
the ‘riverbanks’ offered the plant the ideal condition to
grow, interlocking their behaviors linked to the
plantation’s maintenance with the ones of the plant.
On the same base, Glera exploited the affordances
provided by the human-shaped environment to grow
vigorously and produce its fruits.

In many viticultural sites, it is the terroir, or the
combination between the natural landscape and
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human intervention, that affects the production of a
specific quality of grapes. For centuries, the organizing
process between vine-growers and Glera shaped their
enacted environment as a unique wine-growing
human-carved landscape. The parceled hogback
system, when looked at from a distance, gives a
peculiar optical illusion resembling an embroidering
mosaic. It is thus the unique characteristic outlook of
this landscape the material embodiment of the
ongoing multispecies organizing among viticulturists
and grapevines.

Figure 5 summarizes the features of the multispecies
organizing involved in embroidering hills.
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organizing

Step 1: Define the boundaries of the analysis by selecting the web of subjects

Subjects

Vitis vinifera Glera

Prosecco viticulturists

Environment

A hilly landscape with a poor terrain, presenting strong
thermic excursions from day to night

Step 2: Observ

e their ongoing ‘sensible interlocked behaviors’

Actions

Continuous actions linked

to the vegetative cycle of

the pant, such as:

- Climbing and anchoring
with tendrils

- Lignification in time:
from one year to the
other the branches from
flexible get thicker and
produce fruit (fruiting in
year 2)

- Rooting with a bud
(talea, in Italian)

- Fruiting

Discrete caring actions, such
as:

- Planting grapes on narrow
rows on the south slope of
the hills

- Winter pruning and biding

- Green pruning trough
trimmering
(scacchiatura/sfemminellat
ura, in ltalian) and thinning
(spollonatura, in Italian)

- Harvest

- Phytopharmaceutical/pestic
ide treatments

responses to viticulturists
actions)

Affordances - Light, water, and air - Sessile nature (humans
offered by temperature (only can choose where to plant
the other partially manipulable by Glera)
subject humans) - Fruiting seasonally with
- Scaffolding given by the high return
training system - Flexible new branches to
be cut or re-arranged to the
training system
- Easy to cut
Perceived How do vines perceive How do viticulturists perceive
Umwelt of viticulturists’ Umwelt? grapes’ Umwelt?
the other Unknown (it is possible Through scientific (botanic and
subject only to observe Glera’s agronomic) and traditional

expert knowledge. Glera’s
Umweltis represented in a
functional way

Step 3: Understand how subjects are ‘reducing equivocality’ through ‘a
validated grammar’ in their ‘enacted environment’

Enacted
environment

landscape

Hogback system (ciglioni), a UNESCO-awarded viticultural

Process
timescale

Multiple decades: it needs at least 5 years for the plant to first
fruit, while harvest follows a yearly cycle, supervening the
vegetative cycle and the lifespan of Glera vines

Figure 5 — Embroidering hills as multispecies organizing.
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Growing bridges

Living root bridges (fig. 2) are grown by the War and
Jaintia tribal5 populations of Mon-Khmer origins
belonging to the Khasi indigenous community, in the
East Khasi Hills region in the Northeastern state of
Meghalaya, India. The area is one of the rainiest in the
world because of monsoons. Rich tropical forests
surround the steep hills where a multitude of streams
and rivers carve several gorges and valleys. Rivers
see strong seasonal changes: during the rainy season,
the currents become impetuous and often dangerous
or even impossible to cross. The War and Jaintia are
hunting-gathering-trading tribes living in small villages
of a couple of hundreds of souls located at the border
of these forests, from which they grant their sustaining.
To move around, they have developed a wide network
of walking paths, allowing them to bring the goods
collected from the nearby forests to the markets. To
cross rivers during the monsoon season the War-
Jaintia have grown living root bridges for centuries
(Shankar, 2015; Ludwig et al., 2019) as they enable
safe crossing thanks to their resilience to extreme
climatic events.

Living root bridges are grown from autochthonous
rubber trees, whose scientific name is Ficus elastica.
Rubber trees are often raised both for rubber
extraction, and for their anchoring strength, which can

5 The term tribal is here used to designate how the Khasi indigenous
communities self-identify against non-tribal communities living in the
state of Meghalaya, India (Lyngdoh and Gassah, 2003).

188



stabilize the terrain from landslides and can be
transformed into living infrastructures (Shankar, 2015;
Ludwig et al., 2019). Ficus elastica belongs to the
family of strangler figs, which present a sophisticated
Umwelt able to fruitfully respond to competition for
light in tropical forests (Putz and Holbrook, 1989;
Dobzhansky and Murca-Pires, 1954). Strangler figs do
not germinate from the soil, as they exploit faster
access to light by having birds directly seeding them
on host trees’ branches, from where they germinate.
Sprouting, they grow both upstream with their trunk
looking for light for their metabolism, and downstream
sending flexible aerial roots searching for soil for
nutrients and anchoring. Aerial roots slowly grow all
around the host tree wrapping its trunk. They ‘strangle’
it by stealing its light. Once the host dies, the solidified
roots that wrapped the host result in an autonomous
trunk supporting the fig. Aerial roots are Ficus
elastica’s main source of adaptive behavior: thin and
flexible while still in the air, they become ligneous and
solid once they reach the soil, thanks to a response
behavior called secondary growth (Zimmermann,
Wardrop, and Tomlinson, 1968).

Not everyone in the War-Jaintia communities is able to
grow bridges, as it appear to be a very complex and
skillful ability only bridge makers are able to perform.
Bridge makers learned from elders and through careful
observation of Ficus elastica behavior how to
manipulate its spontaneous growth. The affordances
provided by the physical characteristics of aerial roots
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consent them to braid and wave them towards their
desired shape. Also, by knowing the process of
transformation of aerial roots from flexible to rigid,
bridge makers provide the aerial roots with their
needed affordance to perform such state transition by
pulling aerial roots across the riverbanks, and directing
their growth with different scaffolds until they reach the
opposite bank. There, roots solidify and start
supporting the embryonic bridge. Bridge makers need
to direct all the Ficus’ subsequent growth while
developing structural features and protecting the main
trunk from rubber extraction. The Ficus in turn follows
its own growing time frame, providing after about
twenty years an infrastructure solid enough to be
walked on and thus useful as a bridge. Once the
bridge results to be walkable, not only bridge makers
but the overall village community starts to take care of
it, by directing new roots’ growth and cleaning the
walking path from germinating weeds. The bridge’s life
is then long and complex, as it entails a perduring
entanglement and care of the community adopting it
with the life of the tree. Indeed, living bridges might
cease to be bridges once the community stops using
them, or when the plant dies.

What allows War-Jaintia to grow living root bridges
with Ficus elastica is linked to their traditional culture
and system of beliefs. Their traditional indigenous
knowledge characterizes the way they interpret other-
than-humans’ Umwelten in different terms from the
scientific Western one, as they conceive and attribute
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peculiar forms of human agency to other-than-humans
surrounding them. Such knowledge can be
ontologically defined as animistic (Descola, 2013)
since certain relationships unfolding among humans
and non-humans are considered ‘social

relationships’ (de Castro, 1998: 473). This allows War-
Jaintia to adopt negotiation strategies with other-than-
humans, and specifically with figs, through a system of
reciprocity. For instance, some bridge makers
consider touch and nurturing caring practices
performed seasonally to be the reason for the plant to
grow faster. Also, there are many beliefs linked to the
vital exchange between bridge makers and the figs in
the planting phase: the figs being long-lasting
creatures are able to ‘steal’ the vitality of the bridge
maker, who needs to be either old or needs to plant it
with a group of young men so to balance the fig’s life-
length. Indeed, Ficus elastica, with its enormous
dimension and its long-life frame, establishes a
multigenerational relationship with local bridge makers
and communities: many bridge makers start growing
new bridges knowing their daughters and sons will be
the ones benefitting from them.

Living root bridges perdured nearly unnoticed in the
East Khasi and West Jaintia Hills area for centuries
allowing War-Jaintias to move around their land within
safe and resilient infrastructures. Nowadays, living root
bridges are getting in the spotlight as they are so far
few of the known living infrastructures that can live up
to centuries (Middleton et al., 2020; Watson, 2020;
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Ludwig et al., 2019; Salopek, 2019). This organizing
process has a long-lasting effect on the War-Jaintias
and Ficus elastica environment. By growing a bridge
out from a part of the figs, War-Jaintias have found a
mutualistic reciprocal set of behaviors allowing both to
optimally survive within the environment they share
and enact. Bridges in this sense ‘bridge’ the needs of
both: the plants are cared for and not used for rubber
extraction, while War-jaintias can safely move around
their land. This is possible thanks to War and Jaintias’
culture that submits interactions with other-than-
humans as social ones.

Figure 6 summarizes the features of the multispecies
organizing involved in growing living bridges.
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subjects organizing

Step 1: Define the boundaries of the analysis by selecting the web of

Subjects

Ficus elastica

War-Jaintia bridge makers and
communities

Environment

The hilly forest landscape with gorges and rivers flowing at
the bottom of the valleys is craved yearly by monsoon

Step 2: Observe their ongoing ‘sensible interlocked behaviors’

other subject

horizontally

- Soil closeness to
start secondary
growth

- Humus with leaves to
nurture the growing
structure

- Stones to be
wrapped

Actions Continuous actions, Discrete caring actions, such
such as: as:
- Rooting high - Planting
- Growing down - Directing aerial roots
(gravitropism) flexible through scaffolding and
aerial roots knotting
- Anchoring to the soil - Putting stones to
and becoming consolidate the structure
ligneous (secondary - Nurturing the embryonal
growth) bridge with leaves
- Wrapping
Affordances - Scaffolding to push - Consolidating and
offered by the gravitropism strengthening abilities

(preventing landslides)
Flexible new aerial roots to
be pulled, knotted, and tied
into the desired direction
through scaffolds

Material changes from
flexible to ligneous

Perceived
Umwelt of the

other subject

How does Ficus elastica
perceive War-Jaintias’
Umwelt?

Unknown (it is possible
only to observe figs’
responses to human
actions)

How do War-Jaintias perceive
Ficus elastica’ Umwelt?

Through local indigenous
knowledge. Ficus elastica

Umwelt is represented in a
normative way (figs behave as
persons)

Step 3: Understand how subjects are ‘reducing equivocality’ through ‘a
validated grammar’ in their ‘enacted environment’

Enacted Living bridges as the result of War-Jaintia and figs
environment interlocked behaviors

Process Multigenerational (in human timescale): to be walkable a
timescale living bridge needs at least two decades; afterward, if

looked after it can last for centuries.

Figure 6 — Growing bridges as multispecies organizing.
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Embroidering hills and growing bridges: across

multispecies organizing

Taken together, the two cases present similar but
different ways to enact harsh environments through an
ongoing relationship between humans and plants.
Figure 7 summarizes the similarities and differences
between the two multispecies organizing case studies.

Both cases show how harsh hilly landscapes are
enacted thanks to the ongoing entanglements
unfolding among viticulturists and grapevines in the
Prosecco hills, and War-Jaintias and rubber trees in
East-Khasi and West-Jaintia Hills. What allows for
comparison between the two cases are the similar
botanical affordances both vines and rubber trees
present in terms of affordances. The flexibility of their
growing bodies—in the form of new branches or aerial
roots—allows for manipulation and scaffolding by
humans. On the one hand, if Prosecco hills have
become the way they are today, is because vines,
being climbing plants, need some scaffolds to be
sustained in their growth, and at the same time they
need the correct amount of light, water, and air to
better fruit. Therefore, viticulturists developed the
‘hogback’ system to offer them the right affordances to
thrive. On the other hand, rivers at the bottom of the
East-Khasi and West-Jaintia Hills would result
dangerous to cross only through bamboo traditional
infrastructures. Thus, directing Ficus elastica’s growth
becomes a way to design safer and more resilient
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Similarities and differences

Embroidering hills

Growing bridges

Similar hilly and harsh
environment

The hilly landscape is
characterized by poor terrain,
which is hard to cultivate

The hilly forest landscape with
gorges and rivers flowing at the
bottom of the valleys is craved
yearly by monsoon

Similar botanical
characteristics by Glera and
Ficus elastica result in
manipulative affordances for
humans. These afford e.g.,
scaffolding, handling, ...

- Continuous growth

- Branches from flexible to
ligneous that fruit in year two

- Flexible new branches to be cut
or re-arranged to the training
system

- Continuous growth

- Aerial roots from flexible to
ligneous after touching the soil

- Flexible new aerial roots to be
pulled, knotted, and tied into
the desired direction through
scaffolds

Similar caring actions
performed by humans toward
the plants with the uncertainty
of the desired result

Discrete caring actions, such as:

- Planting grapes on narrow
rows on the south slope of the
hills

- Winter pruning and biding

- Green pruning trough
trimmering
(scacchiatura/sfemminellatura,
in Italian) and thinning
(spollonatura, in ltalian)

- Harvest

- Phytopharmaceutical/pesticide
treatments

Discrete caring actions, such as:
- Planting
Directing aerial roots through
scaffolding and knotting
Putting stones to consolidate
the structure
Nurturing the embryonal
bridge with leaves, soil, and
other organic nutrients
Keeping the bridge walkability
by removing weeds

Different perceived Umwelt of
the other subject and
relationship developed related
to different cultural
backgrounds

Scientific (botanical and
agronomist) and traditional
expert knowledge to represent
Glera’s Umwelt functionally. The
relationship developed is mainly
asymmetric: humans aim to
‘control’ through their knowledge
of Glera for production

Local indigenous knowledge to
represent Ficus elastica Umwelt
in a normative way (figs behave
as persons). The relationship
developed is mainly symmetric:
humans and plants are equal, the
plant ‘does what she wants’ while
the humans try to direct its vitality
in the desired shape

Different process time scale

Multiple decades: it needs at
least 5 years for the plant to first
fruit, while harvest follows a
yearly cycle, supervening the
vegetative cycle of Glera

Multigenerational (in human
timescale): to be walkable a
living bridge needs at least two
decades; it can last for centuries.

Figure 7 — Similarities and differences between the two case studies

walking paths, thanks to the affordances of both
flexibility and solidity provided by the aerial roots
consolidating after having reached the soil. Here the
environment is enacted in a way that partially
transforms Ficus elastica into a bridge, as a bridge
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exists only if it connects two paths divided by an
obstacle—in this case, rivers.

Another similar characteristic these two culturally
distant cases present is that both viticulturists and
bridge makers caring practices show an uncertain
knowledge of the way the plants will react to their
manipulations. On the one side, viticulturists,
especially in winter pruning, keep acting on the plants
to bring them back to their shape as supported by the
training system (fig. 8). Nevertheless, they don’t
exactly know how the plant will respond to their
pruning action, as one viticulturist stated: ‘Here you
are a bit of a designer, a bit of a fortune-teller because
you don’t know the one (bud) that will prevail’. On the
other side, the caring actions undertaken by bridge
makers are linked to the continuous direction of plant
growth. Hence, the shape of the bridge is continuously
growing, and never reduced back to a pre-determined
one. Nevertheless, also bridge makers are uncertain
about the result of their actions (fig. 9): when you ask
them if the plant will grow towards their desired shape,
they laugh saying that the plant will do ‘what it wants’.
Furthermore, the uncertainty both viticulturists and
bridge makers share is linked to very different time
and size scales. If the result in vine pruning is visible
already after a few months, a bridge construction
needs at least a decade to show its potential.
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Additionally, grapevines are kept at a dimension of
1/1,5 meters which is easily manipulable by
viticulturists, while rubber trees are enormous plants,
easily reaching 30 meters in height.

Taken separately, the two cases show differences in
the way humans can develop multispecies organizing
with plants—and their environment—because of their
cultural background (see fig. 10 and 11). An important
feature lies in the different ways viticulturists and War-
Jaintias represent the plants they are organizing with.
Viticulturists lay their knowledge of Glera’s Umwelt
both from traditional peasants’ knowledge and classic
Western scientific knowledge: what they look at are
the functional characteristics the plant has to offer to
push its potential in grape production. The interlocked
behaviors are then linked to the manipulation and a
form of ‘control’ of the whole environment where
Glera—which is also a genetically manipulated
clone—is raised. Multispecies organizing among
viticulturists and vines appears in the form of the
landscape. On the contrary, War-Jaintia’s indigenous
knowledge considers rubber trees as endowed with
subjectivity, like the beliefs linked to figs’ power for
instance in stealing the vitality of the man plating it in
the wrong way. Ficus elastica in this case is only
partially subjected to the organizing process, as only
one part of its enormous body is transformed into a
bridge. The relationship War and Jaintia have with
rubbers trees are social, and thus less asymmetric
compared to the one viticulturists have with vines. This
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highlight how the human-nature divide typical of
Western cultures (de Castro, 2004; Descola, 2013) still
plays a role by showing how the landscape itself can
been carved ‘by art’. Western culture sees an
asymmetry in the relationship with non-human beings,
having humans dominating and controlling the
relationship. This is evident also in the fact that
vineyards are monocultures typical of agriculture,
while War and Jaintia need the bridges to dwell in the
forests surrounding the villages in a space defined bri,
which has no literal translation in English, where native
plants coexist with planted useful ones.

Figures 8 and 9 — Different temporal and size scales affect organizing
among viticulturists and grapevines, and bridge-makers and rubber trees.
Both photos are by the author.
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Figures 10 and 11 — The enacted environments of a vineyard and the bri.
Both photos are by the author.
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Discussion

The cases presented in this chapter illustrate two
cases of multispecies organizing between humans and
plants. They detailed the three-steps conceptual
framework described in fig. 3 where the steps
proposed were to (1) define the boundaries of the
analysis by selecting the web of subjects organizing;
(2) observe their ongoing ‘sensible interlocked
behaviors’; and (3) understand how subjects are
‘reducing equivocality’ through a ‘validated grammar’
in their ‘enacted environment’. The discussion
develops around three features emerged from the
analysis of the two case studies.

Feature 1: An enacted environment can be
studied as the result of multispecies organizing.

One might argue that the cases presented above are
not organizing processes, being just two examples
drawn from the long history of humans
instrumentalizing nature. On the one hand,
winegrowing is a classic example of agriculture, where
plants are instrumentalized for production; on the other
hand, living root bridges are a rather rare example of
indigenous knowledge instrumentalizing trees as living
infrastructures. Extending Moore rhetorical question:
‘Can we really discern what makes us human, for
instance, abstracted from our relations with dogs, pigs,
fish, and cows’ (2017: 599) or with plants? ‘Humans,
and human organizations, are obviously distinct from
the environments in which they evolve; they are also
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products of those environments’ (Moore, 2017: 599).
Therefore, acknowledging such instrumentalization as
part of a larger process, it might help to further
understand and deepen the knowledge around these
entanglements. These cases illustrate how the
entangled relationships unfolded in centuries between
humans and plants have managed to shape their
respective contexts in two unique enacted
environments in terms of landscapes and ecosystems.
As Weick stresses: ‘rather than talking about adapting
to an external environment, it may be more correct to
argue that organizing consists of adapting to an
enacted environment, an environment which is
constituted by the actions of independent human [and
non-human A/N] actors’ (Weick, 1969: 27, emphaisis
in original).

Feature 2: Humans’ cultural background impacts
the representation of non-humans’ Umwelten.

What these multispecies organizing cases suggest is
that culture shapes the development and
understanding of multispecies organizing. As de
Castro explains when highlighting the differences
between Western and indigenous cultures, he
stresses how one is focused on ‘production/creation’
while the other is on ‘exchange/transformation’ (2004:
481). This can be observed in the differences between
viticulture and the bri. From a Western perspective,
the productive aim tends to be adopted as the sole
lens to interpret multispecies relationships, as in
viticulture. There, grapevines are extracted from their
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original habitat and raised alone to maximize their
production. They are genetically modified and the
environment around them is structurally designed and
modified so to maximize their efficacy. This in turn
entangles the humans in the maintenance of training
systems that could sustain vines’ lives in an
environment that originally does not offer them the
affordances they need to thrive. On the contrary, living
bridges are an example of an ongoing system of
exchange and transformation. Rubber trees might be
planted in the needed spot, but as they need decades
to develop and transformed into bridges, what bridge
makers can do is only favor the conditions for them to
grow in the desired place. This process might involve
multiple generations of bridge makers in directing plant
growth. One might ask: ‘Where does this leave the
distinctions between gathering and cultivation, and
between hunting and animal husbandry? [...] The
relative scope of human involvement in establishing
the conditions for growth’ (Ingold, 2000: 86). The
relative scope of human involvement in the East Khasi
and West Jaintia Hills is for sure present, but it
impacts in a relatively less pervading way rubber
trees, compared to grapevines. Therefore, not only
how humans represent the non-humans Umwelten is
linked to their cultural background but it reflects
different approaches in their involvement with the non-
human’s growth. As seen in the War-Jaintias’ case,
their involvement presents more of a symmetric
relation since they perceive their relationship with figs
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as a social one. Hence, such involvement can be more
or less symmetric depending on the perceived social
role of the non-human other.

Feature 3: The entanglement among humans
and other subjects in multispecies organizing is
observable through domestication and practices
of care.

Another argument could be that cases of organizing
among different species are all but rare, but they in
fact remain cases of domestication, without implying
any form of organizing. For instance, ants
domesticating aphids are well known in studies of
insect societies, and more recently it has been proven
that some fishes domesticate shrimps to protect
against the proliferation of their favorite algae (Brooker
et al., 2020). Nevertheless, also the notion of
domestication implies a strong anthropocentric stance
where humans can manipulate nature by art, as Ingold
(2000) stresses by quoting Bacon and the incipit of
New Atlantis. Looking at cases of domestication with a
less anthropocentric stance suggests to re-interpret it
in different terms: form a ‘mere control of the object of
care’ to ‘a coconstructed interdependent relation’ (Puig
de la Bellacasa, 2017: 186). For instance, Spengler
defines the domestication of plants as ‘the evolution of
new traits in order to support a mutualistic relationship
with humans’ (2020: 341). While Harari (2014), in its
place, suggests that to an extreme it was wheat to
domesticate humans and not vice versa. We can say
that humans instrumentalize the plants as the plants
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instrumentalize the humans in asking for a continuous
amount of care and attention to preserve the
environment enacted the way it is now. As Kimmerer
reminds us: ‘The exchange between plants and people
has shaped the evolutionary history of both. [...]
Perhaps they have domesticated us. Wild plants have
changed to stand in well-behaved rows and wild
humans have changed to settle alongside the fields
and care for the plants—a kind of mutual taming’
(2013: 124). Thus, studying the interdependencies
humans develop with other-than-human agents
requires looking at the caring practices humans direct
in setting up the conditions for non-human agents to
grow.

Implication

This chapter stretches the boundary of organization
studies to contribute to the debate on multispecies
organizing. A conceptual framework suggests three
fundamental steps to perform (1) define the
boundaries of the analysis by selecting the web of
subjects organizing. (2) observe their ‘sensible
interlocked behaviors’, and (3) understand how they
are ‘reducing equivocality’ through a ‘validated
grammar’ in their enacted environment. Thanks to the
insights provided by the two case studies analyzed,
the framework has been further implemented (fig. 12)
to be perceived as a compass, or a critical cartography
(Braidotti, 2019), to address multispecies organizing

204



further. Critical cartographies are methodological tools
indented to ‘assist us in the process of learning to
think differently about ourselves, in response to the
complexity of our times’ (Braidotti, 2019: 34). The
above-described steps are thus detailed highlighting
potential challenges and broad research questions to
direct the inquiry.

Multispecies organizing: a critical cartography

Step 1: Select the web of subjects organizing

Challenges - Boundary of the unit of analysis (ecosystem/niche)
- Scope (temporal and geographical)

Broad research Who are the subjects involved in enacting the
questions environment considered?

Step 2: Observe their ongoing ‘sensible interlocked behaviors’

Challenges Disciplinary limits

Broad research What are the subjects Umwelten? How does each
questions subject perceive the other(s)’ Umwelten? What
affordances does one subject offer to the other(s)?

Step 3: Understand how subjects are ‘reducing equivocality’ through a
‘validated grammar” in their ‘enacted environment’

Challenges Observation tools

Broad research What relationships allowed for the emergence of such
questions enacted environment in terms of ecosystem/niche?

Figure 12 — Multispecies organizing: a critical cartography
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Such critical cartography could be used by other
scholars wishing to adopt a multispecies approach in
organization studies. It has been shown how
‘following’ non-humans can shed light on complex
environmental and sustainability issues (Tsing, 2015;
Gatto and McCardle, 2019). By identifying a certain
environmental niche or ecosystem, alternative
organizing forms, such as ‘regenerative organizations’
(Munoz & Branzei, 2021), could be investigated
through the perspective of multiple beings (van
Dooren, Kirksey, and Minster, 2016). Indeed,
‘regenerative organizations’ (Mufioz & Branzei, 2021)
include nature within the organizing process to sustain
ecosystems’ resilience and thriving. Without
grapevines and rubber trees, the communities dwelling
the hilly Italian region and Indian ones would have had
harsh times in persisting in their environment. Plants
allowed them to be resilient within the limited
resources at their disposal in the environments both
humans and plants share. Where would an organizing
process like this starts and begin? Mufioz and Branzei
‘invite the reader to recognize places, species, and
organizations as intrinsically interconnected parts of
living systems, instead of worrying where or when a
regenerative organization begins and where it ends’
(2021: 6). Since the boundaries of the web of subjects
which are to be accounted for in multispecies
organizing are a chosen assumption guiding the
researcher following an ethical act of attentiveness
(van Dooren, Kirksey, and Munster, 2016), focusing on
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resilient ecosystems to investigate environmental
issues and changes could foster different approaches
on sustainability practices. This could happen also in
dialogue with indigenous communities, which usually
are the caretakers of the most fragile ecosystems on
Earth and to whom Western academic culture owes a
big debt (Todd, 2016). As Haraway asks: ‘What must
be cut and what must be tied if multispecies flourishing
on earth, including human and other-than-human
beings in kinship, are to have a chance?’ (2016: 2).
Consider for instance the 2021 edition of Architecture
Biennale ‘How will we live together’ exhibiting among
others a possible organizing system between humans
and Spirulina algae (ecoLogicStudio, 2021), an edible
cyanobacterium able to re-metabolize pollutants in the
air and transform them into one of the most nutritious
foods thanks to photosynthesis, or a robot taking care
of an entire ecosystem (MAEID — Future Retrospective
Narrative, 2021). The applications could be the most
varied.

The two cases presented on humans and plants
organizing also illustrate how different cultures may
interpret other-than-humans’ Umwelten differently. An
important credit goes to indigenous thinkers (Hart,
2010; Kimmerer, 2013; Todd, 2016) who have
theorized other ways to interpret the human role on
Earth. This chapter intended to analyze cases from
different ontological perspectives to present alternative
ways to look at similar phenomena. War and Jaintia
knowledge is not intended to be treated as ‘a well of
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ideas to draw from but a body of thinking that is living
and practiced by peoples with whom we all share
reciprocal duties as citizens of shared territories’
(Todd, 2016: 17). Their knowledge indeed suggests an
important switch in perspective in anthropocentric
practices, as the one finely described by the
anthropologist Ingold in the passage below:

‘Instead of thinking about plants as part of the
natural environment for human beings, we have
to think of humans and their activities as part of
the environment for plants. But behind this switch
there lies a point of much more fundamental
significance. If human beings on the one hand,
and plants and animals on the other, can be
regarded alternately as components of each
others’ environments, then we can no longer
think of humans as inhabiting a social world of
their own, over and above the world of nature in
which the lives of all other living things are
contained. Rather, both humans and the animals
and plants on which they depend for a livelihood
must be regarded as fellow participants in the
same world, a world that is at once social and
natural. And the forms that all these creatures
take are neither given in advance nor imposed
from above, but emerge within the context of
their mutual involvement in a single, continuous
field of relationships’ (2000: 87).

Such relationships are the ones allowing for the
emergence of organizing forms that go beyond the
human and provide different perspectives on the way
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humans enact their environment. Working toward a
post-anthropocentric outlook in organization theory
might then help us think of how limiting
anthropocentric stances are, especially if we wish to
sustain our species in the long run.
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Contributions and implications

Care and attentiveness for
organizing in more than human
worlds

Through the study of living root bridges and viticulture
practices, this dissertation empirically stretched the
notion of organizing toward a post-anthropocentric
outlook.

Chapter 1 introduced a framework of ‘extended
stigmergy’ to offer a descriptive model on how humans
and other living beings can coordinate without
common knowledge through their shared material
environment. Empirically it reconstructed the
interaction history among War-Jaintias and Ficus
elastica to grow living root bridges. It showed how the
shared material environment is what allows
coordination by discussing how different agents
endowed with distinctive Umwelten perceive the same
environment differently. This ‘extended stigmergy’
framework contributes to the research streams related
to distributed cognition and stigmergy in human
coordination practices by offering a descriptive model
to be adopted in other contexts, such as living
technologies. Moreover, it stresses a radical
implication linked to a higher level of interaction
between the classical two-agents’ model in organizing
processes: the one with their environment. Such
implication suggests considering organizing as a
process which includes multiple perspectives in more
than human worlds. This advocates for a radical
accentuation of the relational ontology subsuming
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organizing, which is evident for instance in the shape
of living root bridges. Indeed, the relations that define
living bridges are evolving and are never fixed once for
all. The ‘extended stigmergy’ model allows to further
investigate human and non-human coordination
entanglements jointly with their shared environment.
This view is not an invitation to romanticize the
relationships we share with non-human agents in more
than human worlds. It is rather a call to rethink it in a
broader field of coordination interactions with the
environment of which we are part.

Chapter 2 explained how sensemaking can be
performed in viticulture caring practices through the
mechanism of mimesis. Empirically it explored the
different sensemaking processes that are adopted by
viticulturists to make sense of vines in caring
practices. The contributions this study offers are linked
from one side to the sensemaking literature, and from
the other to ecofeminist ethics of care one. On the one
side, some sensemaking categories might collapse in
caring practices since they take the shape of an
entangled embodied flow between humans and non-
humans. In caring practices sensemaking is
expressed on a multitude of intersectional dimensions,
where both mental images in the form of metaphors
and physical acts in the form of mimesis occur. This, in
turn, suggests that sensemaking can foster further
empirical knowledge explaining how caring practices
are performed in contexts adopting caring ethics. In
caring practices, it is the human body of the
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practitioner allowing her/him to mimic and enter into a
meaningful relationship with the non-human other.
This, in turn, permits a subjectification of non-human
beings both through enacted and embodied
experience and storytelling. Since ethics of care aims
for a more conscious embodied relation with non-
human beings to drive a collective thriving, this study
offers initial insights into how sensemaking is
performed in these contexts.

Chapter 3 proposed a conceptual framework to stretch
the definition of organizing by Weick (1979) from a
human perspective to a multispecies one. It develops
it by discussing the cases of living root bridges and the
Prosecco hills. The comparison highlights three
features of multispecies organizing: (1) an enacted
environment can be studied as the result of
multispecies organizing, (2) humans’ cultural
background impacts the representation of non-
humans’ Umwelten, and (3) the entanglement among
humans and other subjects in multispecies organizing
is observable through domestication and practices of
care. The implications of this conceptual framework
suggest future research on multispecies organizing
could focus on resilient ecosystems to investigate
environmental issues and changes, fostering different
approaches to sustainability-related issues. This could
happen also in dialogue with indigenous communities,
which usually are the caretakers of the most fragile
ecosystems on Earth and to whom Western academic
culture owes a big debt (Todd, 2016).
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The overarching implications this dissertation offers
are linked to a broader discourse of sustainability
(Ergene, Calas, and Smircich, 2018; Ergene,
Banerjee, and Hoffman, 2021; Arjaliés, 2022) and
ecofeminist ethics of care (Phillips, 2019, 2020;
Sayers, Martin, and Bell, 2022).

From one side, a contribution is linked to the
methodology adopted, which might inspire
management and organization studies scholars
interested in relational accounts to conduct
themselves multispecies, and especially plant,
ethnography (Hartigan, 2019; Kirksey, Schuetze, and
Helmreich, 2014; Ogden, Hall, and Tanita, 2013) and
considering the ‘art of attentiveness’ (van Dooren,
Kirksey, and Minster) as an ethical principle to follow
in their research work.

On the other side, by looking at the relations humans
develop with(in) nature (Ergene and Calas, 2021;
Banerjee and Arjalies, 2021; Mufioz and Branzei,
2021), like in the cases analyzed by this thesis, the
author highlighted possible ‘real utopias’ (Gimusay
and Reinecke, 2022) showing alternative multispecies
organizing forms in the shape of resilient ecosystems
where both humans and non-humans can thrive. To
take relational accounts seriously and move toward a
post-anthropocentric outlook, also organization and
management studies should investigate more caring
practices for non-human agents in ethically involved
contexts (Puig de la Bellacasa, 2017; Beacham,
2018). Care should be the driving force in pushing not
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only the object of research, but also a kind of
reflexivity (Atkinson-Graham et al., 2015, Schén,
1984) which is careful also in their research practice.
This should happen especially when dealing with
cultures and contexts that are culturally distant from
ours, such as the indigenous ones. A starting point, as
suggested by Hunt, ‘might be accepting the partiality
of knowledge. lts relational, alive, emergent nature
means that as we come to know something, as we
attempt to fix its meaning, we are always at risk of just
missing something’ (2014: 31). Relational accounts
are layered, messy, and intrinsically complex: they
require a similar research approach to be fully
understood. The researcher is then called to actively
participate in what she/he is researching by caring for
it, as it is only through an engaged scholarship
(Ergene, Banerjee, and Hoffman, 2021) that a critical
understanding of the relations investigated can
emerge. This in turn asks for acts of attentiveness and
care, since ‘attention to others is vital to responding
appropriately, while the telling of their stories also has
the potential to draw others into new relationships and
accountabilities’ (van Dooren, Kirksey, and Miinster,
2016: 16). If we are to imagine ‘real utopias’
(Gumisay and Reinecke, 2022) we need to be
affected and directly involved in what we study and
research since it is only ‘through encounters with
multiple others’ (Sayers, Martin, and Bell, 2022: 606)
that possible futures can emerge. In this sense, not
only more traditional multispecies ethnographic

219



research (Tsing, 2015; Gatto and McCardle, 2019),
but also self-reflexive experimental writing techniques
based for instance on speculative fabulation
(Haraway, 2011, 2016; Truman, 2019) could help
scholars to differently engage with non-human others.
As Kimmerer reminds: ‘One of our responsibilities as
human people is to find ways to enter into reciprocity
with the more-than-human world’ (2013: 190).
Therefore, this kind of reflective ‘worlding’ imagined
through fabulation (Haraway, 2016: 230) might help
readers of our scholarly outputs in entering as well into
meaningful relations with non-human others. Since
‘what characterizes care is not a detached analysis of
available facts, but a careful experimentation by an
involved actor who recognizes that not all can be
known, but that something has to be done
nonetheless’ (Krzywoszynska, 2016: 304).
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Appendix

The grapevines story

We have been sharing this land with my sisters for
many decades. Our nature would have made us
explore this land more, but we are tamed year after
year. In winter, when we are still asleep maintaining
our lively sap secured down the earth, they arrive,
release our laces, and start touching us. In the
beginning, it is a relief: laces grow always too tight
from one season to the other, but then the shears
arrive and start cutting all the travels we did through
our growing exploration. From one winter to the other
we explore something about four meters around us:
we get to know our sisters better, dancing both in the
sky and below the ground with them. We look for our
sisters on the other rows and with the heat of June we
hug spiraling our tendrils together, growing toward the
heavens (fig. 17). But winter arrives, and the hands,
and the shears with it, and they cut us. Ah, that pain!
Amputated in the youth, in our yearly beloved dreams.
Bringing us back to the same horizons, to the same
old self, again and again. We cannot escape. Hand
and shears are too quick. We need to await, to gather
our strength in our bodily selves that still wishes to
sprout.

After they pruned and tied us back, the heat rises, and
we start crying about our lost body parts (fig. 18). The
sap starts flowing again in us, awakened by the
spring’s warmth. Finding its way cut out, it falls back
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on the earth, weeping for the worlds and stories of
movement that got lost. But we are strong, our bark
gets thicker, and notwithstanding we grow our buds
over and over again, joyfully looking for the sun that
nurtures us, hoping the new season will be better than
the previous one. That’s the time of joy and sorrow:
some sisters couldn’t survive the winter, while
newborns arrived. In some cases, it’s even our own
body that managed to give life to other twins: we just
need sandy soil to avoid the horrific Grape phylloxera
biting up our roots. Some of our sisters resist it: they
are mutant, have strong Northern American roots, and
perfumed European leaves. Some of us envy them:
they resist the most horrible of our enemies so easily!
We, as pure ones, are more fragile, it’s only the field
where we got the chance to root that will guarantee
our survival. Sandy soils are poor and not very
nurturing, but phylloxera doesn’t like them, so we are
safe. Sometimes we meet up with twins that were cut
by shears during the wintertime. The hand who cut
them put them back on the soil and so we have new
twin sisters sprouting again around us. But babies,
babies are always harder to get. Year after year we do
our best to grow our most splendid seeds, surrounded
by juicy delicious fruits, and carry the most diverse
genome to ensure change and mutability. But every
time, insects, birds, and afterward these fast-moving
hands with shears arrive and cut them out. The hands,
these fast entities we are so subject to... We have
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always wondered how they look like. We feel their
touch, we feel their shadow and their heavy vibes
walking on the soil covering our roots. But they move
fast, too fast to be seen!

Figure 17 — Vines spiraling their tendrils together
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Figure 18 — A crying vine. Both photographs by the author
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This thesis aims to extend the notion of organizing toward a post-anthropocentric outlook. Adopting a
multispecies ethnographic methodology, it investigates the complex entanglements allowing humans to
organize with plants mapping their behavioral patterns in two different contexts. The first study analyses the
development of the indigenous infrastructures of living root bridges in Meghalaya, India. It introduces a
framework of ‘extended stigmergy’ in which humans and other living agents perceive and represent the world
in different ways and have radically different action possibilities. Still, they can coordinate because they
share the same physical environment that they can modify—and the same modifications enable their
coordinated behavior. The second study explores the roles of care and sensemaking in viticulture in Nord-
Eastern ltaly. It shows how humans’ sensemaking is enabled by mimesis while organizing with grapevines.
The third study proposes a critical extension to the concept of organizing a la Karl Weick from an
anthropocentric perspective to a multispecies one. It develops a conceptual framework based on notions
stemming from biology and ecological psychology comparing and contrasting the organizing processes

characterizing living root bridges and viticulture.
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