






































































Fermentation and Coevolution

What is fascinating about the concept of coevolution is the recognition that the
processes of becoming are infinitely interconnected. As a dynamic between
two species, coevolution has been described as “an evolutionary change in a
trait in the individuals of one population in response to a trait of the
individuals of a second population, followed by an evolutionary response by
the second population to the change in the first.”48 Life, however, is never so
simple as to be limited to just two interrelated species; coevolution is a
complex and multivariable process through which all life is linked.

All the plants our hunter-gatherer ancestors ate, like those our primate
ancestors ate, consisted of unique chemical compounds, along with enzymes,
bacteria, and other associated microbial forms, to which our ancestors and
their microbiota adapted (or not, but they are not here to tell the tale). The
plants’ coevolutionary histories do not revolve exclusively around us. For
instance, could certain large fruits have evolved to attract the attention and
seed-spreading potential of extinct megafauna, to our enduring benefit?49

Some plants we eventually coevolved with in ways we came to describe as
domesticated. “We automatically think of domestication as something we do
to other species,” writes Michael Pollan in The Botany of Desire. “But it
makes just as much sense to think of it as something certain plants and animals
have done to us, a clever evolutionary strategy for advancing their own
interests. The species that have spent the last ten thousand or so years figuring
out how best to feed, heal, clothe, intoxicate, and otherwise delight us have
made themselves some of nature’s greatest success stories.”50

The influence of coevolution changes all involved. To say that one species is
the creation or the master of another is a self-serving oversimplification. What
we call “domestication” is a process that exists along a continuum, which
ethnobotanist Charles R. Clement describes as running from wild, to
“incidentally coevolved,” to “incipiently domesticated,” to “semi-
domesticated,” to “landraces” and “modern cultivars,” representing “a
continuum of human investment in selection and environmental
manipulation.”51 Like any coevolutionary process, domestication has



repercussions for all parties. Coevolutionary success can lead to very
specialized relationships. Treeshrews eating the fermenting nectar while
pollinating the bertram palms, discussed already, is one vivid example. With
the major human food crops, our great investment in selection and
environmental manipulation makes us “obligate agents,” meaning “sufficiently
dependent upon certain plants so that [our] survival, at new densities, is
dependent on the survival of the plants.”52

In that dependence, in all our cultural particulars, we are manifestations of
coevolutionary processes with the plants as much as they are manifestations of
coevolutionary processes with us. Humans are not the only actors in these
relationships. Nor are plants the only other life-forms to benefit from their
close association with us. How about Saccharomyces cerevisiae, the primary
yeast used to produce alcoholic beverages and bread? Yeasts are widespread
in nature, but this particular one developed—through its long association with
humans and our willingness to grow and process plants, in huge quantities, to
its preferred specifications, to feed it generously and cultivate it continuously
over the course of the millennia—into the coevolutionary partner we now
know as S. cerevisiae. “Microorganisms are [our] most numerous servants,”
wrote Carl S. Pederson in a 1979 microbiology textbook, epitomizing a
worldview of humans as the supreme creation of evolution, with all other life-
forms ours to freely exploit.53 To view ourselves as masters and



microorganisms as our servants denies our mutual interdependence. Rather
than Saccharomyces cerevisiae being the servant of humanity, it could be said
that we are its doting fan and servant, much as we are to Vitis vinifera
(grapes) or Hordeum vulgare (barley).

Although we rarely pay much attention to them, we have also consorted with
many varied lactic acid bacteria (LAB). By 2007, geneticists could state
emphatically: “Every person in the world has contact with lactic acid
bacteria. From birth, we are exposed to these species through our food and
environment.”54 The LAB’s genetic diversity “allows them to inhabit a variety
of ecological niches ranging from food matrices such as dairy products,
meats, vegetables, sourdough bread, and wine to human mucosal surfaces such
as the oral cavity, vagina, and gastrointestinal tract.”55 Comparative genome
analysis suggests that in nutrient-rich niches, the LAB specialize efficiency by
shedding genes for metabolic pathways they are not using. “The specialized
adaptation to milk is particularly interesting,” notes the analysis, “because this
fermentation environment would not exist without human intervention. The
selective pressure came not only from the natural environment, but also from
anthropogenic environments created by humans.”

Who exactly is the servant of whom? Are the acidifying bacteria in milk or
the yeasts in grape juice our servants, or are we doing their bidding by
creating the specialized environments in which they can proliferate so wildly?
We must stop thinking in such hierarchical terms and recognize that we, like
all creation, are participants in infinite interrelated biological feedback loops,
simultaneously unfolding a vast multiplicity of interdependent evolutionary
narratives.

Fermentation as a Natural Phenomenon

Fermented foods were not exactly human inventions; they are natural
phenomena that people observed and then learned how to cultivate.
Depending on the place, varying natural phenomena were observed, because
different foods were being produced in surplus, processed in distinctive
ways, and stored under specific conditions in each environment. The



distinctness of cultures arises out of the specificity of place: Different plants
(and animals) grow abundantly and produce surpluses, and different microbial
communities develop on them. In China, rice and millet were developed, and
their complex carbohydrates came to be digested by molds into simple sugars
for alcohol fermentation. “The discovery of the mould ferment in the
Neolithic period is the result of the happy conjunction of three factors,” writes
H. T. Huang. “Firstly, the nature of the ancient cereals cultivated by the
Chinese, that is, rice and millets, secondly, the development of steaming as a
preferred method for cooking such cereals, and thirdly, the kinds of fungal
spores that were present in the environment. . . . As far as we know, the
convergence of these distinctive factors occurred only in China.”56 In the
“Fertile Crescent” of the Middle East, it was barley and wheat instead that
developed, and a very different method, germination (malting), that came to be
used to digest them into sugars for fermentation.

Both available foods and spontaneous fermentation phenomena vary
dramatically between the extremes of tropical heat and arctic cold. In cold
climates, fermentation is absolutely essential for survival. In summer, when
waterways are accessible, people catch fish, as well as birds, and bury them
in pits, where they ferment for months, until winter food scarcity requires their
use. People in tropical climates are not driven by such stark seasonal
imperatives, yet fermentation is no less important there. Hamid Dirar
documented more than 80 distinct ferments in the Sudan alone. In tropical
heat, rapid microbial transformations of food are inevitable. Fermentation is a
strategy used to guide that transformation to create delicacies rather than
decomposition. “Sudan’s foods are almost all fermented,” notes Dirar.57

Clifford W. Hesseltine and Hwa L. Wang, of the US Department of
Agriculture Fermentation Laboratory,58 state: “Fermented foods are essential
parts of diets in all parts of the world.”59

KRAUT PRAYER
Eli Brown, Oakland, California

Myriad beings beneath my sight, thank you for your transformations. May
you nourish me as I nourish you. May you thrive in me as I thrive on the
earth. In all the worlds may nourishment follow hunger as the echo follows
the call.
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See R is for 
Reciprocity

K

Resources

Anne Boyer (2015) “Sewing” from Garments Against Women.

How do I tell you about all the lively teachings sourdough has given me about embodiment 
and interdependency? About the ways it’s attuned me to the us of me, to all the yeasts and 
bacteria that fill

					     my  gut, my  hands, my  words, my  world
 
					     our gut,  our hands,  our words,  our world
 
					            guts,       hands,   	    words,         worlds?
 
 
This twinned practice of kneading doughs and words—playing, plying, prodding—is where I 
turn to experiment with what language can hold, with who it can hold.

K is for Kneading 

 Emily Hoven

I feed my sourdough starter every day; even before the virus came, this was my routine.
 
Discard. Splash of water. Rye and bread flour until it thickens.
 
Mix dough. Knead til it holds. Let it rest, but always come back.
 
I keep a notebook next to my sourdough starter. In the early days of the pandemic, between 
rounds of kneading dough, I jotted a sentence down in the notebook I keep next to my 
sourdough starter: “warm dough, yeasts respiring—closest thing to a body I’ve held in 
weeks.” Then I let it rest.
 
On other pages, I wrote poems about how I’d given up writing for making with my hands—
starters, doughs, loaves—and, in doing so, forgot the ways that writing is handiwork too. 
Forgot the way that words have texture and body and give, the way they make worlds 
possible somewhere between the hand and the page.
 
I’m coming back to it now, this fragment. I’m trying to experiment with how I might knead a 
sentence, stretching words, folding them, kneading them together until they hold.
 
What would it look like to practice bready writing, a writing that is attuned to the ways words 
stretch, the ways they ferment, the ways they sour? I’m trying to find it here. I’m practicing 
now.

I’m in my kitchen. The rye dough I’m folding coats my nostrils in the summer heat, all nutty 
and malt. I’m dancing the dough across the countertop—nudging it forwards with the heels 
of my hands, feeling it catch, using the friction between the laminate and the dough to pull its 
elastic surface taut. Somewhere in this circling rhythm, I learn that these tender movements 
are what gives the dough strength. Somewhere in this circling rhythm, words enter the fold—
 
        	 yeasts respiring                   	 closest thing to a body I’ve held in weeks

        	 yeasts 		
			   conspiring
					     closest I’ve been to a body in weeks

					     closest I’ve been to my body 

					     close 		              bodies 

See H is for 
Hands

See K is for 
Kitchen
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See V is for 
Vessel 

See E is for 
Erotic

As cooks, fermenters, teachers, and experiential learners, we like to play in the spaces of 
daily life and practice as they relate to food, fermentation, and feminism. As interdisciplinary 
writers and artists, we create ways to connect with entangled relations and systems of 
interdependence within the human and more-than-human world. 

In this entry, we attune to the temporal states—of microbe, material, mood, memory—from 
within the kitchen. To do so, we invoke our ongoing collaborative project ArtKitchenFerment 
(AKF); an interactive art environment and conceptual space engaging with the processes, 
creative results, and byproducts of food fermentation. Our opportunity to play together in 
shared and public space with the sensory experiments of AKF has been delayed through the 
pandemic, so we take this time to build AKF through research, writing, and art-making. 

As a conceptual framework, the acronym AKF can be further elucidated in this way: Art is 
our attention to the aesthetic and procedural nature of transformation in the space of the 
Kitchen, where Fermentation is the catalyst for that transformative activity. “K is for Kitchen” is 
our means to explore the field of the kitchen, with special attention to describing the kitchen 
as a historically complex creative and generative universe, where all sorts of things can 
ferment literally and metaphorically. In this short text we want to dissolve, degrade, and 
(especially) ferment the kitchen as a site for material encounters and possibilities within an 
art/fermentation context. 

There are so many ways to think and feel the kitchen as a space, as a place. Through the 
AKF framework, we are allowing many layered realities of kitchens to emerge and exist 
simultaneously, like overlaid transparency drawings. Visual representations of kitchens are 
dominated by bodies, foodstuffs, tools, architecture, and the miscellany of human culture. 
However, the negative physical space of a kitchen holds as much sensory presence as what 
might be seen: aroma compounds, steam and smoke, sounds of cleaving, banging, persistent 
pounding, careful excising, and the energy of rising hunger as stomachs prepare for a meal. 
The kitchen is teeming with the liveliness of microorganisms and a menagerie of organic 
matter; the air is transformed by heat, water, electricity — vibrating with the force of human 
and more-than-human desires. 

The kitchen is the terminus of the global food chain where memory haunts everything seen 
and still invisible. Blood, bone, seed, spice, grain, leaf, plastic, iron. Everything came from 
some other place and carries within it the remnants of soil, microbes, and nutrients, or the 
sensations of hands, tools, and transportation equipment. Layers of time and meaning coat 
each object that sits on a shelf, languishes in a refrigerator, ferments in a crock, decomposes

 Stephanie Maroney and Sean Nash 

is for Kitchen K K
in a plastic-lined bin, off-gasses on countertops and tile floors, or bakes in a sunny window. 

What kitchens have you known? 
Who and what populates that space? 
We invite you, reader, to pause for a moment and recall these kitchens with their animacy and 
sensory collection of materials and happenings.

Cutting Through the Kitchen of Tomorrow, colored pencil on paper and cut paper 
digital composite by Sean Nash, 2021.
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See R is for 
Reciprocity

See C is for 
Capital(ism)

See G is for 
Gerunds

The kitchen is a site of complex and contradictory raced, classed, and gendered meanings. It is a 
place of endless cyclical labor—enslaved, indentured, reproductive—required to maintain the 
vitality of the home and those lives within it. It is a space of feminine power and oppression; a 
space of coercion, control, and creativity; a space mired in symbolic imagery. Racist depictions 
from brands Aunt Jemima, Uncle Ben’s, and Land O’Lakes or advertising featuring women 
and children subservient to men through kitchen labor have filled pantry shelves and the 
popular imagination. Although those caricatured faces have been disappeared on products, 
the legacy of harm is not undone. They are dormant but tender, blanketed by the passing of 
time, like countless kitchen cuts and burns still raw under new skin. 

The modern, western kitchen has been treated culturally and academically as a physical 
space rich in social meaning and speculation. Twentieth-century architects and designers 
used functional design concepts to alter consumer connotations of the kitchen as a messy, 
hot, smelly place where service work was performed out of sight. No longer an appendage of 
the dining space, the kitchen was transformed into the heart of the home and expressed the 
personality of the home owners. Post-war industrial manufacturers promised kitchens of the 
future, where technology could automate cooking, eating, and service. Neoliberal obsession 
with individual accumulation birthed the contemporary kitchens that reflect fantasies of 
social status and belonging. Set in gleaming stone, marble, and steel, these kitchens have 
become entertaining spaces for the conspicuous display of class, wealth, and trendy desires. 

Today the fetishization of the kitchen as a clean and highly controlled space has exploded into 
the consumer realm of kitchen tools and accessories. The kitchen is a lab, where the home 
cook can aim for the heights of a professional chef trained in molecular gastronomy (or the 
newest haute cuisine trend). The home consumer can potentially own thousands of functional 
and fashionable tools for kitchen use, such as a “magic air maker kit” for culinary foams, a 
“modernist pantry magic wand,” or a “spherificator.” The world of food fermentation products 
and gadgets is similarly overflowing with options. As food fermentation practitioners, we 
appreciate the possibility of magic and alchemy explored through these gadgets, but we 
want to de-emphasize the apparent need for fancy things to get to the magic and alchemy 
that is readily available in food sources. 

Rather than perpetuating the kitchen as a vortex of global capitalist accumulation or a display 
case for class fantasies, we center the microbial, the material, the moody, the memorialized. 
We stay with the trouble of the entangled kitchen pasts, presents, and futures that have 
baked into one another. When you stand in the kitchen, you are inside and outside, private 
and communal, industrial and handmade, clean and dirty, here and there, now and then, 
one and many. Our playing with ArtKitchenFerment does not reconcile these binaries and 
troubles, though we bring them to the surface as a practice of awareness that heeds lived 
realities and combinatory possibilities.

The kitchen of AKF is a place of wild dreaming and speculative fictions, but also a place 
of doing, transforming, decomposing, and reworking our entangled chrono-spatial-relations 
with the human and more-than-human. We treat the kitchen like the transitional crossroads 
that it is; always a place of movement, transformation, and becoming. We remember

KK
the things we can reuse and recycle in or from the kitchen to honor labor, time, creation, and 
reciprocity with (but not limited to) food and microbes. 

To practice AKF, use kombucha SCOBYS (symbiotic communities of bacteria and yeast) as 
art installation material and adornment—build a SCOBY-leather shrine to honor an elder 
or make jewelry for your symbiotic kin. Watch as it dries, degrades, and then repairs with 
moisture. Make a cabbage or beet ferment to eat and then pour the vibrant liquid on cotton, 
wool, or silk to microbially-zhuzh up your wardrobe. Wear the aromas and flavors that your 
tongue craves. Dehydrate spicy kraut-chis and sprinkle on your rice, popcorn, or ice cream—
eat your probiotics while consuming prophetic feminist science fiction. Transform your pile 
of spent coffee grounds into an oyster mushroom feeding/breeding grounds—sautee their 
reproductive bodies in butter and then turn the mycelium into paper for a letter to a friend. 
Watch microscopy samples of kraut juice dry up in real time and ponder the mysteries of 
embodiment, breath, and matter in the space of the kitchen. 

We invite you, reader, to join us in this hot, messy, smelly place of AKF to create a way to 
understand transformation and time as a sensory site of knowing—a place from which to 
make relations and feel the rhythms of our shared aliveness in the world. 


