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Abstract Fermentation preserves and transforms foods through autochthonous or introduced microorganisms.
Fermentation is of special interest to ethnobiologists because it relies on place- and practice-based knowledge, local flora
and microbial taxa, is sensitive to cultural and ecological conditions, and illuminates the interactions through which
communities shape and are shaped by the world around them. In this short topical review, we discuss recent
anthropological and ethnobiological research into fermentation, arguing that this topic deserves further attention during
the current moment of microbial interest across social and natural sciences. We present a typology of scholarship on human
-microbial relationships that delineates three intellectual camps in this literature: neo-cultural ecology, microbiopolitics, and
the environmental humanities. In light of biomedical and scientific attention to microbes—not only as threats but also as
complex and beneficial actors in our lives—it is crucial to understand how socioecological practices including growing,
preparing, and consuming fermented foods sustain microbial communities, heritage foodways, and human wellbeing.
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Introduction

Fermentation provides a way for ethnobiologists to
imagine microbial worlds and question pro- and anti-
biotic entanglements with microbes, but the microbial
linkages to food, knowledge, health, and heritage
remain underdeveloped. Kitchens and gardens
influence microbial ecology in dramatic and complex
ways because humans manage agri-food systems:
humans domesticate species, change habitats, and
process foods in ways that have distinctive effects on
microbial communities in our homes, our foods, and
our guts. Ethnobiologists have a unique contribution
to this growing research into human-microbial
relationships. Fermentation in particular draws
attention to craft food-making, taste and identity, and
the practice of traditional ecological knowledge that
sustains distinctive microbial ecologies. In this short
topical review, we discuss three key themes in the
current research around fermentation relevant to
ethnobiologists:  neo-cultural ~ ecology,  which
understands landscapes and the human body itself as
microbial ecologies shaped by cultural practices;
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microbiopolitics, which focuses on the political
ramifications of living with microbes as allies and
threats; and multispecies environmental humanities,
which views human relationships through and with
microbes.

Neo-Cultural Ecology, Microbiopolitcs, and the
Environmental Humanities

Neo-cultural ecology approaches, in the spirit of work
of Julian Steward and Robert Netting, ask about the
biological mechanisms by which human-microbe
interactions shape and are shaped by diet and
environment in an iterative feedback loop. Neo-
cultural ecology scholarship indicates how malleable
both the human microbiome can be as well as the
microbial ecologies that humans influence, citing
significant microbiome differences between small-
scale rural and industrialized urban human
populations (e.g., Tyakht et al. 2013; Yatsunenko et al.
2012). With increasing attention to biomedical
questions of probiotics and health, much
fermentation scholarship is dominated by questions
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of healthy and unhealthy microbial encounters.
Medical literature shows it is possible for diet in
general and fermented food products in particular to
influence microbial ecologies in the human gut (e.g,,
David et al. 2014), a point seized by corporate actors
branding their foods as healthy (Derrien and van
Hylckama Vlieg 2015). Moving from the scale of the
human body to the scale of anthropogenic landscapes,
similar research asks how microbes might define
particular tastes, landraces, and microclimates. This
has implications for food scholars trying to pin down
how and why local tastes and knowledge shape
distinct  foodways. In  neo-cultural  ecology
scholarship, ferroir, the place-specific quality of food,
is reimagined as a distinct microbial landscape that
results from aggregated culinary and agricultural
management decisions (Belda et al. 2017; Nabhan
2010; Paxson 2013).

Classic  cultural ecology scholarship faced
criticism from political ecologists who argued that this
scholarship (1) gave too much credit to environmental
conditions as the key determinant of cultural practices
and (2) underplayed the historical and political
conditions  that  shape  human-environmental
interactions. To counter this, neo-cultural ecology
approaches to human-microbe relationships ask how
humans might ideally live in partnership with
microbes (Lorimer 2016), and recognize how
structural forces like state regulation, antibiotic
overuse, or artisanal markets might influence which
humans partner with which microbes (Paxson 2013).
Certainly, the combination of cultural and
environmental forces works quickly on the microbial
scale. For example, human microbial ecologies change
rapidly in response to diet and local environmental
exposure, as shown by immigrants to the US whose
gut microbiomes come to resemble lifetime residents
(Vangay et al. 2018). Fermentation, with its complex
impacts on microbial ecologies inside and outside
human bodies, illuminates how biological and
sociopolitical mechanisms become entangled when
they shape and are shaped by larger environments.

Microbiopolitics, particularly as developed by
Heather Paxson (2013), focuses on the political
ramifications of microbial encounters. This literature
calls attention to how people and states seek to live
with microbes: either as threats that must be
destroyed because they disrupt healthy relationships,
or as potential allies in the human quest for wellbeing.
Microbiopolitics,  following ~ Michel — Foucault’s
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biopolitics, describes the sorts of microbial risks that
communities and regulatory apparati allow through
food safety regulations, moral judgements over
hygiene, and governance in everyday actions.
Microbiopolitics approaches take Louis Pasteur’s 19th
century food and safety protocols as a major point of
departure in the regulation of microbial life, because
Pasteur warned that microbes in the wild were
potentially harmful and disruptive of otherwise
healthy and productive social relationships. Where
Pasteurian logic argues that microbes legitimate and
even necessitate state and citizen interventions in
hygiene, post-Pasteurians, as Paxson terms the raw-
milk enthusiasts and artisanal cheesemakers with
whom she works, discriminate between microbial
encounters. Some good, or commensal, microbial
interactions can be normal, healthy, and potentially
lucrative while other bad, or disruptive, relationships
cause harm.

These differences in the ontological politics of
microbes intersect with larger questions about how
humans should interact with each other. In a
wortldview where microbial interactions are inherently
dangerous, food panics like E. /i outbreaks reveal the
fragility of state hygienic regulations. Home
fermenters, along with commercial producers of
kombucha or raw-milk cheese beholden to food safety
laws, argue that some microbial entanglement can be
positive (Katz 2016; Paxson 2013) and question the
extent to which regulations protect citizens and craft
producers versus agribusiness corporations
(Spackman 2018). In both cases, ethnobiologists can
contribute to these arguments by understanding how
human and microbial ecologies shape one another.
Some post-Pasteurians see renewed interest in
microbes as providing new models for citizen-
producers to make sense of the world and reframe, or
promote regulations that reframe, microbial discourse
away from perilous and discrete to promising and
entangled (Paxson and Helmreich 2014).

Where neo-cultural ecology asks about the
biological mechanisms by which microbiomes change
and microbiopolitics draws attention to regulatory and
market forces governing how humans and microbes
interact, scholarship from the environmental
humanities investigates how human existence is made
plural through entanglements with microbes. Through
microbial interconnections this literature reimagines
Homo sapiens as “Homo wmicrobis” (Helmreich 2015),
presenting a challenge to think of being human as
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being a good ecosystem (Benezra, DeStefano, and
Gordon 2012). Humanistic literature that destabilizes
the human body as a self-contained unit takes
inspiration from the “holobiont”, an evolutionary
ecology concept wherein humans, and all complex
multicellular  eukaryotes, ate understood to be
assemblages of host organisms and their associated
microbes (Bordenstein and Theis 2015). From this
perspective, evolutionary forces (e.g., natural selection
and genetic drift) act on the phenotypes arising from
the organismal assemblage and the totality of its
multispecies genomic information, or “hologenome”.
Viewing organisms as multispecies assemblages, the
holobiont concept extends a Lamarckian evolutionary
logic wherein  subsequent generations inherit
externally acquired microbes along with their
corresponding  genomes and  fitness  effects
(Bordenstein and Theis 2015). Thus to be human is to
enter into a multispecies partnership, where some
microbes are welcome allies for wellbeing and some
are dangerous, but where an absence of microbes is
unnatural and undesirable (Lotrimer 2016).

While some ethnobiologists may hesitate to
engage with the political machinations of food safety
regulations that dominate microbiopolitics research,
environmental humanities scholarship emphasizes
pungent and hyper-local cultural keystone ferments
through which communities and ethnic groups stake
claims to identity (Yamin-Pasternak et al. 2014). Some
microbes are used to make nationalist arguments, as
when Korean food scientists analyze microbial
ecologies to argue that Kimchi is uniquely Korean and
not Japanese (Jang et al. 2015). Others enlist microbes
to make food sovereignty arguments, like the claim
that Bulgarian yogurt (Yotova 2017) and Ghanaian
dawa-dawa (Ham 2017) provide unique health
benefits through unique Lactobacilius bacteria, a way to
fight against the grain of an industrializing and
homogenizing global food system. Along with
signalling group identity, many ferments are live
cultures and are exchanged through starters and
brines. Because they carry the well-wishes and recipes
of the givers with them, such exchanges are classic
anthropological gifts imbued with social meaning
(Jasarevic 2015; Katz 2016). Like the heirloom seeds
or recipes discussed in much ethnobiological
literature, gifts of ferments and starters invite
recipients to join in a shared ecological practice and
culturally significant taste.
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Each of the three perspectives we have discussed
offers ethnobiologists a way to understand microbes
at the nexus of local agroecological management, food
practices, and human wellbeing. Neo-cultural ecology
approaches draw attention to how kitchens and
gardens shape microbial ecology from human to
landscape scales through culinary and agricultural
practices. Microbiopolitics introduces a political
ecology approach to fermented ecosystems, drawing
attention to which regulatory structures protect
whom, and at what cost. Finally, scholarship in the
environmental humanities, interested in evolution and
multispecies entanglements on the microbial scale, re-
imagines fermented foods as landscapes and bodies as
ecosystems shared and cohabited by multiple
organisms.

Applying Ethnobiology to Fermentation and the
Microbiome

Ethnobiologists are centrally concerned with the ways
that we shape the environment and the environment
shapes us, exploring interconnections between diet,
identity, and ecological relationships. In addition to
scholarship documenting cultural and biological
diversity ~ through  fermented food  recipes,
ethnobiologists have a chance to use fermentation to
contribute to “Ethnobiology 57 (Wolverton 2013), in
which research builds socioecological theory while
strengthening local knowledge and sovereignty to help
communities live with rapid shifts in ecological,
political, and economic opportunities around the
wortld. Just as the spread of industrialized agriculture
and rural outmigration threaten iz situ conservation of
biodiversity and the cultural knowledge that sustains
it, so too do these factors threaten local starters,
encourage Pasteurian regulation, endanger specialized
tools and knowledge that promote microbial refugia,
and marginalize local food cultures (Soukand et al.
2015). As ethnobiologists Cassandra Quave, Andrea
Pieroni, and Gary Nabhan have argued most
prominently, the loss of either specialized
ethnozymological knowledge or local hosts for
autochthonous bacteria can disrupt practice- and place
-based food security for communities that use
fermented foods to bolster food security, foster
culturally important tastes, or anchor connections
between food, identity, and health (Nabhan 2010;
Quave and Pieroni 2014; SSGukand et al. 2015;
Svanberg 2015).
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This brief review essay offers a typology of recent
scholarship that distinguishes between research that
(1) asks how cultural practices shape distinctive
microbiomes within human bodies and across
anthropogenic landscapes; (2) calls attention to the
political and ideological dimensions of hygiene
regulation; and (3) focuses on how microbes help
people rethink what it means to be human or draw
cultural and ethnic boundaries. Fermentation offers
ethnobiologists a lens through which to draw from
and contribute to these conversations. The
ethnobiology of fermentation can foster theoretically
rich and politically engaged research, exploring how
local knowledge vested in a community shapes a
dynamic ecosystem at multiple scales and creates
possibilities for further cultural expression. Local
variation in cultigens, food preparations, soils, and
waters likely impacts microbial ecology, especially in
the context of wild fermentation from autochthonous
lactic acid-producing bacteria. By stressing local social
and global political conditions under which these
microbial relationships can exist, ethnobiologists can
describe the complex feedback loops that shape
microbial landscapes. Finally, an ethnobiological
approach to fermentation and the microbiome can
contribute to in situ conservation at various scales by
celebrating taste, knowledge, health, and place as daily
practices opposed to the homogenization of foods
and ecologies through modernist industrialization.
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