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“We dwell on a largely unexplored planet.”

—E. O. Wilson

“See how they wake without a question

Even though the whole world is burning.”

—W. S. Merwin

“Learn the flowers

Go light”

—Gary Snyder
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The arts, science, and technology are experiencing a period of profound change. Explo-
sive challenges to the institutions and practices of engineering, art making, and sci-
entific research raise urgent questions of ethics, craft, and care for the planet and its 
inhabitants. Unforeseen forms of beauty and understanding are possible, but so too 
are unexpected risks and threats. A newly global connectivity creates new arenas for 
interaction between science, art, and technology but also creates the preconditions 
for global crises. The Leonardo Book series, published by the MIT Press, aims to con-
sider these opportunities, changes, and challenges in books that are both timely and 
of enduring value.

Leonardo books provide a public forum for research and debate; they contribute to 
the archive of art-science-technology interactions; they contribute to understandings 
of emergent historical processes; and they point toward future practices in creativity, 
research, scholarship, and enterprise.

To find more information about Leonardo/ISAST and to order our publications, go 
to Leonardo Online at <http://lbs.mit.edu/> or e-mail <leonardobooks@mitpress.mit.
edu>.

Sean Cubitt
Editor-in-Chief, Leonardo Book series
Leonardo Book Series Advisory Committee: Sean Cubitt, Chair; Michael Punt; Eugene 
Thacker; Anna Munster; Laura Marks; Sundar Sarrukai; Annick Bureaud
Doug Sery, Acquiring Editor
Joel Slayton, Editorial Consultant

Leonardo/International Society for the Arts, Sciences, and Technology (ISAST)

Leonardo, the International Society for the Arts, Sciences, and Technology, and the 
affiliated French organization Association Leonardo have two very simple goals:

Series Foreword
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1. to document and make known the work of artists, researchers, and scholars inter-
ested in the ways that the contemporary arts interact with science and technology 
and
2. to create a forum and meeting places where artists, scientists, and engineers can 
meet, exchange ideas, and, where appropriate, collaborate.

When the journal Leonardo was started some forty years ago, these creative disciplines 
existed in segregated institutional and social networks, a situation dramatized at that 
time by the “two cultures” debates initiated by C. P. Snow. Today we live in a differ-
ent time of cross-disciplinary ferment, collaboration, and intellectual confrontation 
enabled by new hybrid organizations, new funding sponsors, and the shared tools 
of computers and the Internet. Above all, new generations of artist-researchers and 
researcher-artists are now at work individually and in collaborative teams bridging the 
art, science, and technology disciplines. Perhaps in our lifetime we will see the emer-
gence of “new Leonardos,” creative individuals or teams that will not only develop a 
meaningful art for our times but also drive new agendas in science and stimulate tech-
nological innovation that addresses today’s human needs.

For more information on the activities of the Leonardo organizations and networks, 
please visit our Web sites at <http://www.leonardo.info/> and <http://www.olats.org >.

Roger F. Malina
Chair, Leonardo/ISAST
ISAST Governing Board of Directors: Roger Malina, Jeffrey Babcock, Greg Harper, Mer-
edith Tromble, Michael Joaquin Grey, John Hearst, Sonya Rapoport, Beverly Reiser, 
Christian Simm, Joel Slayton, Tami Spector, Darlene Tong, Stephen Wilson



From Green Light’s inception, Kate, my wife and friend, has contributed. She adapted 
her schedules to my writing and research and gave up evenings and weekends for 
something that often seemed to be going nowhere. Kate helped me develop ideas and 
always believed in the project. When the time came for editing, she went over the 
entire manuscript, some parts more than once, helping especially with muddy patches 
I had read too many times to see for the messes they were. Without her this book either 
would not have been written or would have suffered from a lack of clarity dishearten-
ing to imagine.

Beginnings are difficult, and writing is no exception. My way into Green Light was 
aided by one of Eduardo Kac’s discoveries, the story of Lolo the donkey, which gave me 
the first paragraph of chapter one. I cannot always identify Eduardo’s other contribu-
tions, because we have exchanged ideas for so many years that he has affected the way 
I see biotech art and living things in general. He has lit the way with an array of green 
lights, among them GFP K-9, Genesis, Alba the fluorescent rabbit, and The Eighth Day. 
Above all, Eduardo has helped me through his example of being a brave pioneer.

In 1996, long before the term “biotech art” existed and before any periodical ran 
more than the odd article on art composed of live materials, Roger Malina invited me 
to serve as editorial adviser on art and biology for Leonardo. Much of what I know about 
contemporary biotech art has come to me through my connection with Leonardo. I am 
deeply grateful to Roger for having created this forum for biotech art and allowing me 
to participate. Pat Bentson and Pamela Grant-Ryan have helped make it all work by 
being welcoming, knowledgeable, and always reliable.

I began this book in 1992 and submitted a proposal to the MIT Press later that year, 
but was turned down. I no longer remember exactly how I felt when I received that 
rejection, but today I am grateful to whoever made the decision. If I had published 
Green Light then, or for that matter any time in the decade and a half that followed, 
the book would have been considerably more fragmentary and too heavily reliant on 
intuition—a half-baked production. Over the years I submitted the manuscript to more 
than a dozen other publishers. In 2006 I resubmitted to the MIT Press, and this time it 
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was accepted. Doug Sery and Deborah Cantor-Adams, my editors at the MIT Press, have 
been unfailingly good-humored, supportive, and helpful. 

A challenge in writing is to find a style appropriate to the subject. My subject, the 
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plant and animal breeding, history, science, and philosophy. Finding common ground 
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but also from conversation. Among the friends whose conversational styles have been 
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provided by Paul’s book, American Monster.
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Portions of “Seven Breeding Complexes” were previously published in “Why I Breed 
Plants,” in Signs of Life: Bio Art and Beyond, edited by Eduardo Kac (Cambridge, Mass.: 
MIT Press, 2007).



Publication History xvii

In “The Slowest Art,” the material on Robert Smithson is from “Gathered from Coin-
cidence: Notes on Art in a Time of Global Warming.”

An earlier, substantially less developed version of “Breeding for Wildness” appeared 
in The Aesthetics of Care? A portion of chapter 18 was published earlier in “Notes on 
Genetic Art.”

The summary of terms in appendix 2 is based on a diagram developed by Pier Luigi 
Capucci and originally presented in a speech, “La doppia articolazione del vivente” 
(The Double Division of the Living), presented at the international conference, From 
Land Art to Bio Art (Turin, January 20, 2007). The diagram was subsequently published 
in Art Biotech (Bologna: CLUEB, 2007). The book was edited by Jens Hauser, with the 
Italian edition overseen by Pier Luigi Capucci and Franco Torriani.

Unless otherwise noted, line drawings and photographs are by George Gessert. Scans 
are by Sterling Editions.





Artists first began to exhibit live works in the 1930s, although by then the idea that 
organisms could be art was already several centuries old. By the 1970s plants and 
animals were appearing in the works of many artists, including some who were well 
known, like Hans Haacke, Joseph Beuys, and Agnes Denes. Today artists work not only 
with plants and animals but also with bacteria, fungi, slime molds, and cell lines that 
live only in vitro. Art made of or by living organisms has come to be known as bio art.

Specializations have emerged, including bio-ecological art and biotech art, which is 
bio art that has been technologically manipulated. Manipulation may be as simple as 
hybridization by traditional means or as complex as genetic engineering. Bio art has 
played a significant role in introducing the public to issues associated with biotechnol-
ogy and the commodification of life.

Bio art registers a cultural shift away from dualistic views of the world, in which art 
and nature are separate, toward nondualistic, ecological constructs that merge the two. 
This is a momentous cultural experiment. Throughout much of Western history dual-
ism has prevailed in which matter and spirit, and human and nonhuman life have 
been understood as belonging to separate realms. This dualism, which goes back to 
ancient times fosters anthropocentric assumptions and beliefs that inform most art 
today. Almost all contemporary figurative work, for example, tends to favor anthro-
pocentrism. However, contemporary art also presents important alternatives. Bio art is 
unique in that its very materials suggest nondualistic possibilities.

Most writing on bio art, and on biotech art in particular, addresses social and politi-
cal problems. We have come to expect books on biotech art to deal with such issues 
as eugenics, the commodification of life, cloning, race, gender, genetically modified 
foods, and surrogate motherhood. Some commentaries engage the ethical concerns 
that arise when animals are used in bio art or in laboratory research. But relatively little 
attention has been given to aesthetics. Green Light focuses on aesthetic issues associated 
with biotech art and other interventions in evolution.

Introduction
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Hans Gumbrecht identifies aesthetic experience as an oscillation between pres-
ence and meaning.1 Consciousness of presence arises with primary perception, such as 
occurs when light rays fall on our retinas. Meaning arises from the judgments, associa-
tions, and narratives that our minds produce. Aesthetic experience mediates between 
the mind and the world. Mediation accomplishes two things: it processes raw presence 
to establish the relevance of sensations, and it checks the tendency of consciousness to 
operate independently of the external world. The second function of aesthetic experi-
ence is fully as important as the first. When we consistently impose meaning on the 
world without due respect for the complexities of presence, our minds become tyran-
nical. Aesthetic experience is an antidote to delusion.

Because of this art can operate at a small but significant remove from ethics, politics, 
and economics. This may happen even if an artist is indifferent or hostile to aesthet-
ics and art, as for example was Marcel Duchamp. His brilliant attacks on art and his 
abandonment of art for chess helped make him the most famous aesthete of the twen-
tieth century. What he abandoned, however, was not aesthetic experience per se but 
certain ideals of beauty that had long dominated Western visual culture. By rejecting 
them, especially those rooted in Platonism, he expanded the frontiers of expression 
into realms that were new to Western art. Partly because of Duchamp, contemporary 
artists, including those who produce biotech works, are free to direct attention not only 
to beauty but also to chance, ugliness, abjection, rage, indifference, nihilism, frivolity, 
and a host of other qualities and conditions.

Aesthetic perception so consistently shapes human understanding of the world that 
the organisms closest to us have been evolutionarily affected. For thousands of years 
people have favored creatures for “attractive” or “interesting” characteristics. Tradi-
tionally such selection has been carried out without knowledge of genetics, evolution, 
or even of most modes of sexuality. The sexual nature of plants, for instance, was 
unknown until the end of the seventeenth century, and yet by that time extremely 
refined selections of ornamental plants were being grown in Europe, China, Japan, and 
the Ottoman Empire.

Ornamental plants, pets, sporting animals, fanciers’ animals, and laboratory domes-
ticates are repositories of effects of human consciousness on evolution. In the light of 
biotech art, many domesticates can be understood as bio folk art. From it, we may gain 
some sense of what to expect from biotechnology. Very likely the wishes and desires 
that have produced such organisms as Boston terriers, Siamese fighting fish, chrysan-
themums with quill-like petals, and fruit flies with antennae projecting from their eyes 
will affect how DNA is manipulated in the future.

In Green Light, I look at a wide variety of life forms that humans have helped shape, 
but I emphasize plants. They represent the great majority of species that humans have 
domesticated. Also, they have been central to my practice as an artist.
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The primary reason why many more plants than animals have been domesticated 
is that on the whole, plants are lower maintenance than animals. There are plenty of 
exceptions, of course. Where I live in western Oregon, cattleya orchids must be grown 
in greenhouses, but domesticated pigs have become feral. Dogs are more typical, how-
ever. In Oregon they need daily care to flourish. As for plants, the most important crop 
plants in my immediate vicinity are quinces and wine grapes. They are highly domes-
ticated but require little more attention than planting, staking, once-a-year pruning, 
and, with quinces, summer watering once every few weeks.

Another reason for favoring plants is that plant breeding is more open-ended than 
animal breeding. Vertebrates are sentient, which limits or should limit breeding objec-
tives. The prerequisite for conscious experience is a nervous system, which plants lack. 
This makes them, along with fungi, microorganisms, and cells in vitro, invaluable 
materials for artists. Not that there are no ethical considerations in plant breeding—far 
from it. However, when we breed sweet peas, we do not have to worry about them suf-
fering. The same is not true when breeding greyhounds.

Green Light: Toward an Art of Evolution is a collection of notes. The note form, which 
is commonly used in philosophy and occasionally in cultural commentary, such as 
in Susan Sontag’s Notes on Camp, is suited to subjects that compel consideration even 
though too little evidence is available to reach firm conclusions. This is our situation 
today with respect to the role of aesthetic experiences in evolution. 

The notes in Green Light consist of brief reflections, riffs, vignettes, quotations, accu-
mulated facts, and an occasional list. Now and then I venture a hypothesis. Some of the 
notes are brief—a sentence or two. Others are longer—groups of paragraphs running to 
several pages. Each fragment is separated from its neighbors by a break.

The thread that connects these notes will, I hope, be clear. If we are to develop a sus-
tainable way of living, which must include how we use our powers to affect evolution, 
life in all life’s variousness must move toward the center of the conversation that is our 
culture. By all its variousness, I mean all, not just periwinkles that might produce cures 
for cancer, or charismatic organisms like wolves and old-growth trees. But whether or 
not we create a sustainable culture, the aesthetic experiences available to us through 
plants, animals, and other forms of life are among the richest that life affords.

The notes in Green Light move back and forth in time, proceeding overall from past 
to present to possible futures. The first chapter, “Divine Plants and Magical Animals,” 
surveys the history of bio art and the issues it raises. Among these, as I have mentioned, 
is the role that aesthetic perception has played in the evolution of plants and animals, 
especially those most closely associated with us: domesticates.

Over many centuries, an enormous variety of domesticated organisms have been 
shaped by human aesthetic preferences. Chapter 2 takes a look at some of these organ-
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isms. Many are familiar, such as racehorses, sharpeis, and goldfish. Others are less well 
known, like Onagadori chickens, which have tail feathers twenty or more feet long.

Chapters 3 and 4, “The Rainforests of Domestication” and “The Rise of Ornamen-
tal Plants,” focus on the most diverse category of aesthetic domesticates, ornamental 
plants. So many species have been domesticated that they have come to outnumber all 
other species of domesticates combined, including those that provide basic necessities 
such as food.

The practice of growing ornamentals seems to have arisen independently in four dif-
ferent places: Mesopotamia, ancient China, Mexico, and South America in or near the 
Andes. By the seventeenth century, sophisticated ornamental selections were widely 
grown. The idea that such organisms were artlike emerged in Europe at about this 
time. However, another three centuries would pass before a few plant breeders claimed 
their work as fine art. This happened only after publication of The Origin of Species. In 
Chapter 5, “Darwin’s Sublime,” I examine Darwin’s relationship to the arts, and the 
implications of his ideas for bio art.

Chapter 6, “Playing God,” traces the gradual emergence of bio art in the cultural 
space opened by Darwinian consciousness. But that space also became a breeding 
ground for race- and class-based eugenics, which helped prepare the way for the Holo-
caust. The Second World War produced massive, culture-wide trauma, one result of 
which was an abrupt severance of art from genetics. For almost forty years after the 
war’s end, they remained almost completely disconnected.

Meanwhile, plant and animal breeding continued to develop, benefiting from sci-
entific developments and postwar prosperity. Chapter 7, ”Standards of Excellence,” 
shows how plant breeders, in the absence of the consciousness that we associate with 
art, codified aesthetic worth. Chapters 8 and 9, “Doubles” and “Kitsch Plants,” explore 
the consequences of aesthetic decision making alienated from art consciousness: an 
explosion of genetic kitsch.

A backlash was inevitable, and indeed, one had been building since long before the 
Second World War. Chapter 10, “Bastard Flowers, Genetic Goofies, and Freud’s Bow 
Wows,” explores the history of contempt for domesticated creatures. This contempt 
found expression in ethology, ecology, and literary and philosophical works. One of 
these, Gilles Deleuze and Félix Guattari’s A Thousand Plateaus, has had a significant 
influence on contemporary art about animals.

The aesthetic assumptions that have dominated ornamental plant breeding since 
the Second World War also dominate commercial applications of genetic engineering. 
Chapter 11, “Biotechnology in the Garden,” traces the histories of the two best-known 
commercial applications of genetic engineering to ornamental plants, the quests for 
blue roses and red irises. For all their technological originality, these projects are aes-
thetically cautious. Blue roses and red irises are centuries-old dreams.
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The most aesthetically original applications of biotechnology are concentrated in 
the arts. Chapter 12, “Recent Art Involving DNA,” surveys developments in bio art 
from the Second World War up to the present, with an emphasis on biotech art.

The final third of Green Light, chapters 13 to 18, is devoted to problems that con-
temporary biotech artists, ornamental plant breeders, and many animal breeders face. 
Some of these problems are philosophical. Chapter 13, “Naming Life,” examines what 
plant names tell us about ourselves and our relationships with plants.

In the West these relationships have traditionally been informed by anthropocen-
trism, the belief that nature belongs to humans rather than humans to nature. Chapter 
14, “Anthropocentrism and Genetic Art,” provides an overview of how anthropocen-
tric and nonanthropocentric views of the world find visual expression. Contemporary 
art, including biotech art, is torn between the two modes. The outcome of this struggle 
will affect efforts to create a sustainable way of life.

One obvious possibility is that these efforts will fail. Chapter 15, “The Angel of 
Extinction,” looks at some of the many end-of-the-world and end-of-civilization-as-we-
know-it scenarios envisioned by poets, novelists, philosophers, and scientists. Such sto-
ries and predictions increasingly affect collective consciousness and serve as a backdrop 
to contemporary art, most conspicuously art concerned with evolutionary processes.

The foreground, however, is always a mass of details. Chapter 16 looks at similarities 
and differences among seven different breeding complexes of ornamental plants.

Plant breeding in general and biotech art in particular bear a different relationship 
to time than most other contemporary forms of expression. Chapter 17, “The Slowest 
Art,” reflects on the significance of plant breeding’s slowness and the long view it can 
afford. The final chapter, “Breeding for Wildness,” suggests approaches to creating new 
life that take into account what we know about ecology, aesthetics, and ourselves.
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It began as a joke. In 1910 three paintings made by a donkey were exhibited at the 
Salon des Indépendánts, in Paris. Roland Dorgelès, a Parisian journalist, had tied a 
brush to the donkey’s tail and positioned canvases to receive swatches of bright, fau-
vist color. The donkey, who was named Lolo, belonged to the proprietor of a café in 
Montmartre where Picasso and his friends gathered.1 News of the prank spread among 
the avant-garde and inspired the radical wing of the Russian cubo-futurists to name 
their group “Donkey’s Tail.” The group included Kazimir Malevich, Marc Chagall, and 
Natalia Goncharova. Donkey’s Tail disbanded in 1913, one year after it formed, but the 
idea that nonhumans could play a role in art was not forgotten.

The first major exhibition of living things as art was Edward Steichen’s Delphiniums, 
an installation of cut delphiniums on view at the Museum of Modern Art from June 24 
to July 1, 1936. Steichen had bred the plants at his farm in West Redding, Connecticut, 
where he also hybridized cleomes, sunflowers, and poppies. The show received a some-
what cool reception from many within the museum but was widely and enthusiasti-
cally reported in the press. Steichen believed that the event confirmed plant breeding 
as a fine art.2

Two years later, at the International Surrealist Exposition in Paris, Salvador Dalí 
exhibited The Rainy Taxi (Mannequin Rotting in a Taxi-Cab), which consisted of the shell 
of a taxi containing two mannequins nestled amid live ferns. Snails crawled about the 
interior, which was bathed in mist from a sprinkler system installed in the taxi’s ceiling.

Rainy Taxi and Edward Steichen’s Delphiniums had nothing in common except that 
both were installations and both contained live materials. Diverse approaches have 
distinguished bio art ever since. Bio art, which is art composed of living things or cre-
ated in conjunction with them, is less a movement than a constellation of allied media, 
each consisting of a species or a breeding complex. The Second World War interrupted 
the exploration of the use of live materials in art, but work resumed in the 1950s. Since 
then artists have experimented with a wide range of life forms, first in the United States 
and Western Europe, then in Canada, Russia, the Balkans, Australia, Japan, and China.

1 Divine Plants and Magical Animals
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Among the life forms that have been exhibited as art are grasses—wild, domesti-
cated, and genetically engineered—and numerous species of trees, several kinds of 
bacteria, various fungi, slime molds, and aquatic creatures, including fish, frogs, and 
fluorescing tadpoles. Crabs have made their way into art, along with caddis fly larvae, 
algae, horses, honeybees, pigeons, plant seeds and bedding plants, ants, protozoa, spi-
ders, earthworms, maggots, caterpillars and butterflies, vanda orchids, interspecific iris 
hybrids, elephants, dogs, chickens, silkworms, culinary herbs, turtles, mice, scorpions, 
and several species of spiders. (Additional organisms and a list of representative works 
can be found in appendix 1.)

Not all works of bio art involve entire organisms. Installations have been made 
with pollen, plant cuttings and calluses, and cells and cell lines from lilies, goldfish, 
pigs, rats, and prenatal sheep. One installation contained a hybridoma consisting of a 
human white blood cell fused with a cancer cell from a mouse.

Specializations have emerged. Biotech art is bio art in which the living compo-
nents have been biotechnologically altered. Jens Hauser, who brought the term into 
use among artists, defines biotech art broadly to include life forms modified by tech-
nologies ranging from those used in traditional plant and animal breeding to genetic 
engineering.

Transgenic art is a subset of biotech art in which living components have been 
genetically engineered.3 (For a summary of these and other key terms, see appendix 2.)

Articles and books about bio art, biotech art, and transgenic art have emerged in a 
steady stream over the past decade. Recent writings have dealt largely with biotech art’s 
relationship to science and biotechnology and with political, ethical, and social issues. 
For example, Tactical Biopolitics, a 2008 compilation edited by Beatriz da Costa and 
Kavita Philip, engages such issues as eugenics, the corporate appropriation of biotech 
art through art exhibits, and how biotech art can affect understandings of race, gender, 
and the human-made environment.4

Pier Luigi Capucci and a few others have addressed philosophical, aesthetic, and art 
historical issues, but little sustained work has been done in these areas. Jens Hauser is 
the exception, but even he acknowledges that “art that uses biotechnology as its means 
of expression is currently addressed less as art and more as . . . [a contributor to] public 
debates beyond the aesthetic realm.”5

In addition to the absence of commentary on aesthetics, writings have largely 
ignored how bio art can affect our understanding of plants, animals, evolution, and 
nature. Helen and Newton Harrison and others have addressed ecological issues, Edu-
ardo Kac has written about the social matrixes that genetically engineered organisms 
belong to,6 and Ionat Zurr has looked at the phenomenon of cell lines surviving and 
mutating in vitro to become what amount to new species.7 Much more discussion 
is needed. In bio art, cultural histories meet the histories of organisms, and in these 
encounters bio art’s most far-reaching meanings can be found.
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As art materials, organisms can be divided into two broad categories, sentient and 
nonsentient. To the best of our knowledge, sentience, or the capacity for feeling or 
for consciousness, occurs only in creatures with nervous systems: animals. To ignore 
the suffering of animals, or to explain it away, as Descartes attempted to do when he 
described the cries of animals as grinding gears, is not an option for artists today. No 
one knows exactly what any other creature experiences, but we have compelling reason 
to believe that virtually all vertebrates feel pleasure and pain. As for invertebrates, there 
is no consensus about exactly where sentience begins or is of sufficient order to raise 
the kinds of ethical questions that apply to vertebrates. Octopuses, which are mollusks, 
respond to the world in ways that may be as complex as fishes’ or birds’ responses. 

In 1930 the writer Olaf Stapledon foresaw dangers in breeding animals as art. He 
envisioned a future society in which artists deliberately created monsters to express 
cruelty and hatred of life. However, we do not have to look to the future for deeply 
disturbing possibilities. Hermann Nitsch commissioned the slaughter of animals in 
Orgien Mysterien Theater, and Newton Harrison electrocuted fish in Portable Fish Farm. 
Ana Mendieta decapitated chickens, Kim Jones set fire to rats, and Mark Pauline tossed 
pigeons into a shredder.8

The roots of art very likely reach into animal sacrifice. Hopefully cultural condi-
tions will not require additional exploration of those particular roots, but this may be 
whistling in the dark at a time when transgression in art is routine and human-caused 
mass extinction is unfolding. It is all too easy to imagine circumstances that might lend 
legitimacy to appalling forms of expression that involve animals.

The best line of defense against cruel, ignorant, or frivolous mistreatment of animals 
in art is recognition that our experience of bio art is not fundamentally different from 
that of work done in traditional media. In all cases every aspect of a work contributes 
to the experience of it, whatever the artist’s intentions. Materials are central. They 
inflect the meanings they carry and tend to have the last word. As a result empathy and 
aesthetics, without becoming identical, strongly overlap in bio art. When an animal 
is part of a work, whatever the creature experiences becomes part of that work and its 
meaning.

Of course, many aspects of an animal’s experience may not be immediately appar-
ent, or may never be known. For example, Joseph Beuys’s 1974 performance, Coyote: 
I Like America and America Likes Me (figure 1.1), in which the artist shared part of a 
Manhattan gallery with a coyote for one week, must at times have caused the animal 
considerable distress. It had been brought from upstate New York to the René Block 
Gallery. There the coyote had to endure close proximity to Beuys, who part of the time 
was engaged in shamanistic rituals, some of which involved sudden movements or 
blasts of sound.9 Visitors came and went. There is no evidence, however, that Beuys or 
anyone else connected with the action was aware that the animal might have suffered 
because of the performance.
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Certainly Beuys did not want the animal to suffer, and no doubt much of the time 
it did not. He was the coyote’s jailor but assumed the role of a shepherd-like protector. 
He also went to great lengths to honor the animal’s cultural significance. In a state-
ment about the action Beuys emphasized the coyote’s psychological significance, its 
symbolic and mythic qualities. “I would never have done it with a coyote in Europe. 
. . . I believe I made contact with the psychological trauma point of the United States’ 
energy constellation: the whole American trauma with the Indian.”10 However, the 
animal’s symbolism and its evocation of Native American trickster stories, along with 
its startling novelty in the context of art, seem to have obscured much of its flesh-and-
blood reality for Beuys, and probably for viewers of the performance as well. Today, 
with live art more common and sensitivity to the needs of animals more widespread 
than in the 1970s, many people would probably see the coyote as first and foremost an 
individual sentient being, a captive, probably bored and at times under considerable 
stress. Photographs of the performance show the animal panting, attacking Beuys’s 
cane and felt, resting, and apparently pacing, sometimes with ears held back.11

Figure 1.1
Coyote: I Like America and America Likes Me. Installation by Joesph Beuys, 1974.

Photograph copyright Caroline Tisdall. Courtesy Ronald Feldman Fine Arts, New York (www.

feldmangallery.com).
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Beuys wrote that his intent was to “remind the coyote of what you could call the 
geniality of his particular species . . . and that we need him as an important cooperator 
in the production of freedom.”12 This is noble but arrogant wishful thinking. Coyotes 
do not need to be reminded of their coyote nature. I live in the Oregon countryside, 
where wild animals, including coyotes, are common. With care and patience, one can 
intermittently make contact with some wild animals, such as deer and turkeys, and 
share moments of mutual awareness. Even under the best circumstances this takes 
much longer than one week. Coyotes, however, carefully avoid people, at least in my 
area. What Beuys did was force the animal to endure prolonged contact with humans 
in an environment utterly alien to it.

In Beuys’s defense, he proceeded as any artist must who takes up a new medium: he 
could bring to bear only those habits of mind acquired from previous experience with 
other media. From the evidence of his statements and what we know about the action, 
he understood the coyote primarily as a signifier, one that happened to be alive but 
functioned less as a sentient being than as the representation of one, a representation 
overlaid, perhaps, with memories of domesticated animals and with transcriptions of 
Native American stories. Beuys saw Coyote, not a coyote. Consequently, photographic 
documentation of the action may be truer to Beuys’s intentions than was the action 
itself.

Every new medium involves the risk of slippages and misunderstandings, but these 
are more immediately consequential with animals than with nonliving materials, or 
with nonsentient living ones. We can only guess what the coyote experienced, but 
from the perspective of art the trick was on Beuys, the trickster.  By forcing himself on 
the coyote, he fell into an old trap and reenacted in miniature the exploitation of wild 
nature that Europeans brought to the Americas. At the same time he created a work 
that embodies dreams of healing the ancient divide between human and nonhuman.

As we direct our attention to the plants and animals that have been affected by 
human consciousness, it is wise to keep Coyote of Native American legends in mind. 
Coyote expresses a view of the world in which primal energy is more creaturely than 
human, and only partly quickened with socialized consciousness. In the world accord-
ing to Coyote, creativity is often capricious, and always has unintended consequences. 
Unlike the Judeo-Christian God, who teaches human exceptionalism and commands 
faith, Coyote teaches laugher, self-acceptance, and alertness in an order in which 
plants, animals, and the land take precedence. This view can be extremely dark. We 
have a place in the world, but cannot hope to maintain it for long without awareness 
that it was not made for us.

Different life forms raise different ethical issues. If Beuys’s action were reconstructed 
and the coyote replaced by a bonsaied redwood tree, the project would not raise the 
same ethical objections.13 Plants cannot suffer, and therefore they can be manipulated 
in ways that would be unethical with animals. With plants, few experiments are auto-
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matically off-limits except those that might damage the environment or cause sentient 
creatures unnecessary pain. Somewhat like paint and clay, plants, along with bacteria, 
fungi, and tissues grown in vitro, permit artists to make mistakes, including ones fatal 
to the organism. Plants may even allow the artist to be cavalier or perverse, which we 
must sometimes be as we explore the role of human consciousness in evolution.

Of course, to kill a plant is to eliminate a living being with a unique set of possibili-
ties. To kill a plant involves assuming responsibility. As Donna Haraway puts it in a 
slightly different context, “this is . . . the beginning of serious accountability inside 
worldly complexities.” Killing plants is permissible, but casual, willfully unaware kill-
ing is not.14

A distinguishing feature of bio art is that, because its materials are alive, they are our 
kin. To recognize another as kin is to see oneself in the other. Our kinship with verte-
brates is obvious, because their bodies are organized much like our own. Their tempos 
resemble ours, and most of us sense something of their capacity for pleasure, pain, and 
responsiveness. But how are we to recognize ourselves in plants? Although we have 
affinities at the subcellular level, in the context of art, to define kinship in terms of 
proteins and base pairs does not invite more than limited identification.

Plants have no nervous systems and to the best of our knowledge interact with the 
world entirely without consciousness. This does not make them absolutely different 
from us—far from it. We have within ourselves something of their way of being. What 
we share, I believe, is not any particular experience of life but something fully as impor-
tant: the nonexperience of life.

The extent to which we do not and cannot experience life is something that I began 
to understand only after the first time I had surgery. I was twenty-two. Skateboarding 
down a hill in San Francisco, I fell and fractured my ankle. At a hospital, sodium thio-
pental eliminated not only every trace of pain but also dreams and the perception of 
time. The instant that I went under the drug, I awoke—six hours later. In that interlude 
existence ceased, yet I continued to breathe and metabolize, my blood circulated. A 
surgeon drilled through my bones, adding wires and screws to my ankle, without caus-
ing me the least discomfort.

The nonexperience induced by total anesthesia was how I first learned for myself 
that life is not synonymous with consciousness (which includes dreams and apprehen-
sion of nothingness). What is the experience of a pancreas? A mitochondrion? Most of 
us are quite happy never to know. Our lives drift on a sea of eternal unconsciousness far 
deeper than anything that Freud or the surrealists charted. Not even the most shadowy 
intuitions materialize in the depths of that ocean. It is a realm permanently without 
awareness, and yet it is here that the intricate structures and processes that make up the 
support system of consciousness are generated.
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When we ignore the realms beyond consciousness, we ignore our connections to the 
larger community of living beings, most of which, over immense spans of time, have 
lived and died without once awakening. Plants are reminders of the structures that 
sustain consciousness. Plants are reminders of our forgotten selves.

Human aesthetic preferences have affected other organisms at least as far back as the 
emergence of domesticated plants, more than 10,000 years ago. Arguably we could 
push back farther, to times when we were not yet human and many of our aesthetic 
predispositions first emerged. We could attempt to identify which of our perceptions 
we share with other mammals, or even insects. For example, many creatures respond 
to bright yellows and reds. These are warning colors, commonly displayed on wasps, 
reptiles, and poisonous spiders. Did we begin to single out yellow and red when we 
were lemur-like? Amphibian? But here our subject, the intersection of art and living 
things, loses focus. Better to begin this investigation with the role of aesthetic prefer-
ences in domestication.

Domestication occurs when two species evolve mutually beneficial (although not nec-
essarily equal) relationships, and at least one of the partners can no longer best com-
plete its life cycle except in association with the other. The phenomenon may emerge 
slowly, over a great many generations, or may be swift. Plants can leap into domes-
tication in a single generation, which happens fairly often through elimination of 
reproductive barriers in cultivation. For example, in the wild, Iris douglasiana, a clump-
forming species of Pacifica iris that grows along the coasts of Oregon and California, 
never crosses with Iris munzii, a tall, broad-leaved and large-flowered species endemic 
to a small area in the southern foothills of the Sierra Nevada. The ranges of the two 
species do not overlap. However, the species are reproductively compatible and will 
hybridize in gardens. New and sometimes very attractive hybrids result, ones that exist 
only in association with humans. These hybrids are fertile but cannot survive without 
cultivation. They are domesticates.

Domestication of this sort is not always a result of cross-pollination by humans. 
Cross-pollination in gardens is often carried out by insects. There is nothing necessarily 
deliberate or conscious about the emergence of new domesticates.

Domestication usually involves genetic change, but not always. When a species 
becomes extinct in the wild but persists and spreads in cultivation, it becomes domes-
ticated without genetic change. Franklinia (Franklinia alatamaha) is an example. It is 
a handsome shrub or small tree with camellia-like flowers. At one time it grew in the 
Altamaha River valley in Georgia, where botanists first identified it in the 1760s. Dur-
ing the next decade American botanist William Bartram collected its seeds, which he 
grew in Philadelphia. Franklinia was last recorded in the wild in 1803. Since then many 
searches have failed to find wild-growing plants. Fire, floods, and introduced disease 
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probably eliminated wild populations, but over the past two centuries Franklinia has 
become widespread in cultivation. All existing plants are descended from the seeds that 
Bartram collected.

Domestication is not something that only humans accomplish. Approximately forty 
species of leafcutter ants in two different genera cultivate fungi. The ants harvest leaves 
and bring them underground to serve as substrates for the fungi. Like human farmers, 
the ants kill pests and weed out competing organisms. Different species of leafcutter 
ants cultivate different fungi, which in most cases are not known to exist indepen-
dently of the insect. This form of domestication probably first evolved tens of mil-
lions of years ago, which means that ant fungi have been domesticated hundreds or 
thousands of times longer than dogs, the oldest human domesticate. The association 
between ants and fungi has made leafcutter ants among the most successful insects in 
the New World tropics.

Termites, wood wasps, and ambrosia beetles also cultivate fungi for food. Other spe-
cies of ants live in the enlarged, hollow thorns of acacias. The ants protect their home 
acacias from predators and eliminate competing vegetation. Pure stands of acacias 
result. The acacias supply the ants with sugary exudates and modified, nutritious leaf 
tips called Beltran bodies. If an acacia loses its ants, the plant usually becomes overrun 
with predators and dies.

Archaeological evidence indicates that plants domesticated by humans existed at least 
10,000 years ago, although the actual beginnings of domestication may go back much 
farther.15 Contrary to popular belief, humans almost certainly did not domesticate 
plants and animals only to alleviate hunger. Hungry people would not have had the 
time or energy to undertake long-term, uncertain experiments in selection. Critical 
early stages of domestication probably unfolded among people who were well-fed.16

Some early stages of domestication may have been impelled by aesthetics, com-
passion, and belief in magic. Carl Sauer, a geographer who has studied the origins 
of domesticated plants and animals, believes that hunter-gatherer women commonly 
kept baby animals that had been found in the wild or orphaned as a result of hunting.17 
Young animals arouse curiosity, delight, and compassion. At some point, certain of our 
Paleolithic forebears moved from caring for immature animals to keeping them into 
adulthood and allowing them to reproduce. Reproduction in association with humans 
is a crucial step toward domestication.

Other organisms may have been deliberately selected for use in religious ceremonies 
or for producing magical substances. Sauer draws particular attention to turmeric, a 
tropical plant in the ginger family. Turmeric grows only in association with humans. 
Its origins are unknown, although Southeast Asia may have been its original home. 
Sauer suggests that turmeric was domesticated in the remote past to provide coloring 
for bodies, clothing, and food. Its use as a spice came later. In southern Asia many 
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people still believe that turmeric has the power to enhance fertility. This power is asso-
ciated with its rich golden color, the color of the sun.18

Color may have played a role in the domestication of animals as well. The first 
domesticated chickens may have been rare variants with black skin and bones that 
were used in magic. Raising chickens for eggs and meat came later.19

Whether or not Sauer is right about the earliest domesticates, recent domestications 
follow the pattern that he describes. Almost all domestications in the last 500 years 
have been accomplished by economically secure individuals or groups directing evolu-
tion out of curiosity or in search of luxuries or aesthetic pleasure—especially aesthetic 
pleasure. Of the hundreds of species domesticated in the last half millennium, the 
overwhelming majority are ornamental plants. So many species of ornamentals have 
been domesticated that they now outnumber all other domesticates combined. We will 
look at this phenomenon in chapter 3, but first a quick survey of other domesticated 
organisms is in order.

Animals that have been domesticated in recent times include minks, chinchillas, 
and foxes, whose furs are used to announce social status and display wealth—hardly 
basic necessities. Roughly a score of species have been domesticated as fanciers’ ani-
mals, kept primarily for their aesthetic qualities. Among these animals are guppies, tet-
ras, swordtails, angelfish, and canaries. Some of these also serve as pets. Other species 
domesticated as pets in the last few centuries include gerbils, mice, parakeets, cocka-
tiels, skunks, and several species of parrots.

Scientists have domesticated a number of species for use in laboratories. These 
organisms might seem to be exceptions to the rule that domestication begins with 
nonessentials, except that science is often as much an expression of curiosity as of basic 
needs. Take the little fruit fly, for example. Drosophila melanogaster was first experimen-
tally bred in 1901, and immediately proved valuable for genetic research. Thomas Hunt 
Morgan discovered the first mutant fruit fly in 1910. In the 1920s one of Morgan’s 
students, H. J. Muller, discovered that x-rays cause mutations, and by the 1930s many 
researchers were using x-rays to induce mutations in fruit flies. After the Second World 
War, scientists began to use chemical mutagens on fruit flies.

Fruit flies have yielded information about genetics that has revolutionized agricul-
ture, horticulture, animal breeding, and medicine, but pioneer geneticists, even if they 
envisioned such things, could not have been certain what would actually happen. Ini-
tially the science of genetics, along with its tiny, winged workhorse, benefited no one 
except for a few academics. Drosophila geneticists repeated an ancient pattern: when 
a plant or animal is first domesticated, it benefits only a few people, and they do not 
survive by eating the organism.

Much the same is true even of recently domesticated food plants. Over the past 
500 years, humans have domesticated several dozen species of food plants. Among 
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these are grapefruits, pecans, blueberries, cranberries, sea buckthorns, strawberries, blue 
honeysuckles, American elderberries, and muscadine grapes.20 Some of these plants 
produce nutritious food and have become economically important. However, before 
any plant can make a significant contribution to diet, people must modify their eating 
habits, which are notoriously resistant to change. In the United States the usual path 
to widespread acceptance of food from a newly domesticated plant is though the food’s 
use as a novelty item, a gourmet indulgence, a flavoring, or a dessert—as a nonessen-
tial, in other words.21

Newly domesticated oil crop plants such as meadowfoam and jojoba are used 
mainly for making cosmetics. Deer and elk are well on their way to full domestication 
to provide culinary diversions for the protein-glutted, not to solve problems of hunger 
or protein deficiency.

Only a dozen or so species domesticated in the last few centuries have been signifi-
cantly useful from the start. Among these are several forage plants and the mold Penicil-
lium chrysogenum (earlier known as P. notatum), which Alexander Fleming first began 
working with in 1928 and helped to domesticate over the next decade. Almost from the 
beginning, penicillin saved lives. But these exceptions prove the rule: the overwhelm-
ing majority of domestications in the last 500 years have had little or nothing to do 
with satisfying basic needs.

It is not my intent to give a full account of domestication. However, a few words are 
in order about how this phenomenon, which appears to have arisen in a spirit blend-
ing compassion, aesthetic curiosity, belief in magic, and desire for luxuries, became a 
necessity for almost our entire species. According to the evolutionary biologist David 
Rindos, population growth has probably had more to do with determining the con-
tours of domestication than any other single factor.22 As population grows and food 
needs increase, the easiest response is usually to produce more food per unit of land. 
This favors agriculture, ever more intensive. Population growth also favors using and 
selecting domesticated creatures for food, irrespective of how they became associated 
with us in the first place and irrespective of long-term social and environmental costs.

In the wake of the agricultural revolution, our omnivorous species, evolved to eat 
thousands of different kinds of organisms, has become overwhelmingly dependent 
on just a handful of highly domesticated species: wheat, corn, rice, potatoes, millet, 
soybeans, common beans, cows, chickens, pigs, and sheep.23 With industrialization 
and the commodification of life, dependence has narrowed further, from reliance on 
a wealth of variability to the consumption of fewer and fewer genetically distinct, pat-
ented cultivars.



Most domesticated creatures have been shaped by humans’ aesthetic preferences. A 
brief survey of domesticates will give some sense of this phenomenon.

Dogs are the oldest domesticated animals. Many breeds began as working animals, 
but this does not mean that aesthetic qualities were initially unimportant. Some work-
ing dogs were selected for appearance regardless of function. For example, Komondors, 
the sheepdogs brought to Europe by the Huns, have double coats. The outer hairs 
trap the softer undercoat hairs to form long, permanent cords resembling mop strings. 
These dreadlocks give Komondors their distinctive appearance but are not the most 
efficient way to keep warm, especially in wet weather.

Basset hounds, bred for tracking game, have wrinkles, flews—pendulous portions of 
the upper lips—and “sad” eyes, traits not essential for the hunt, although some of the 
facial convolutions may help gather scent.

Changing circumstances may render functional characteristics purely aesthetic. 
Sharpeis, whose wrinkles, like those of bassets, result from oversized skin, were bred as 
guard dogs. Their strange appearance may have helped frighten away intruders. Also, 
loose skin makes an animal difficult to pin down, an advantage in fighting. Today 
sharpeis are primarily pets and show animals, prized for their splendidly odd, slightly 
grotesque cuteness. Changed circumstances have made them atavistic and decorative, 
like swords.

The appearances of hounds and mutts can also reflect aesthetic or anti-aesthetic 
preferences, since unpretentiousness can be a cultural construct with its own visual 
vocabulary.

The first clear evidence for domesticated cats is from Egypt in the Eleventh Dynasty 
(2134–2040 BCE).1 Cats were presumably drawn into the human orbit by good hunt-
ing around granaries and human habitations. Today part of the appeal of domesticated 
cats is that many of them retain vestiges of wildness, or possess an elegance that brings 
wildness to mind. But some cats have gone the way of odd-looking dogs. American 
Curls have ears that twist backward, and the ears of Scottish Folds turn down. Rex cats 

2 Aesthetic Effects of Domestication
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have wavy hair that appears marcelled, like Mae West’s, and some Persians have faces 
so flattened they have difficulty breathing. Sphynxes, which have intricately wrinkled 
skin and only traces of hair, have become emblematic of animal weirdness.

Elegance is its own justification, but what is the appeal of oddness, of the bizarre, 
the monstrous? Before I try to answer this question I want to mention that breeding 
for the grotesque has gone farthest among goldfish. Lionheads, ranchus, and orandas 
have massive growths on their heads resembling tumors. Bubble Eyes have fluid-filled 
sacs beneath their eyes, sometimes as large as marbles and so fragile that the fish must 
be kept in aquariums free of sharp objects. Once, at a goldfish show, I saw a chocolate-
colored goldfish that was almost perfectly spherical and roughly the size of a baseball. 
It had no dorsal fins and lay on the bottom of the tank. Occasionally the fish would 
wrench itself from side to side in an attempt to swim. It would rise an inch or two, 
churning up little clouds of sand, only to sink back down to the bottom. I was struck as 
if by a natural marvel, something that one might encounter on a walk in the woods—a 
magnificent puffball, say, or a beetle with impossibly long antennae. To my astonish-
ment, I found myself wanting such a fish for my very own, to care for and show off. I 
managed to leave the show before my paternal instincts could betray me.

The animal behaviorist Konrad Lorenz observed that people have treated pets as 
surrogate children for so long that some animals have evolved to look like human 
infants, with large eyes, small noses, and pudgy, round-cheeked faces. He called this 
the infantile syndrome. Evidently, visual cues can trigger persistent nurturant behavior 
in humans even in the absence of other kinds of stimuli. This would explain the evolu-
tion of manifestly uncuddly pets, such as the chocolate goldfish. They are reminders 
not only of the power of the visual but also that parental chords are struck by more 
than beauty. Not all babies are beautiful all the time, even to their parents. It is to our 
evolutionary advantage to cherish much that is homely, even ugly.

It would be simplistic, however, to explain round-faced animals as nothing more 
than surrogate children. Part of the appeal of such creatures is that they remain unmis-
takably other. Our relationship with cutely ugly pets involves a continual negotiation 
of the terrain between the human and the nonhuman—a challenge and a delight that 
begins in childhood and, if we are fortunate, never ends. To love a benign monster is 
to love something of the nonhuman—and the monstrous—in ourselves, and to affirm 
life.

It is probably no accident that goldfish breeding originated in the Far East, where 
Buddhism is strong. Gary Snyder observes that from the perspective of Buddhism, 
“Angels and gods may appear angelic, but in fact they might still have unresolved 
angers and egos. Similarly demonic and devilish-looking characters may in truth have 
overcome their harsh nature and, though they look scary, may be sweet and gener-
ous.”2 Monstrous-looking companion creatures are reminders that we can trust ugli-
ness as much as beauty.
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Monsters serve somewhat different functions in the different arts. Movie monsters give 
visual and narrative form to particular anxieties. Godzilla, for example, emerged in 
Japan in the 1950s, when the bombings of Hiroshima and Nagasaki were still recent 
and the American occupation had just ended. Godzilla is dinosaur-like and evokes the 
West, because it was there that antediluvian monsters first emerged in human con-
sciousness and were popularized.3 At the same time, Godzilla is dragon-like. Oriental 
dragons can be terrifyingly destructive, but unlike their Western counterparts they are 
fundamentally benign. Godzilla embodies these contradictions and heralds the birth of 
a popular atomic-age culture that bridges East and West.

Live monsters serve different narratives than movie monsters. A dog that retains 
fetal proportions into adulthood or a cactus shaped like a green brain may bring atomic 
mutations to mind, but unlike Godzilla, who is entirely a product of human imagina-
tion, live creatures are always partly independent of us. Even the most highly domes-
ticated forms of life are not as subject to human control as shadows on a screen. This 
means that every organism offers the possibility and the risk of encounters with the 
unknowable beyond ourselves.

A monstrous-looking creature is not simply an expression of the breeder’s character. 
A bizarre dog may appear pathetic or depraved, but nature in a Darwinian sense has 
not been violated. Darwinian nature is more than big enough to encompass bizarre 
dogs, as well as our dismay and our myths, our civilizations and our mistakes. Nature 
expresses itself through us. Domestication is Coyote’s most brilliant trick, his most 
heedless escapade of all.

No clear line separates pets from sporting and performing animals, but selective pres-
sures on the two are quite different. People choose domestic companion animals for 
qualities suitable for life in and around homes: small to moderate sizes; dramatic, 
infantile, or soulful appearances; agreeable dispositions; cleanliness; and minimal odor. 
Sporting and performing animals, on the other hand, must possess capacities for excep-
tional physical skill, which is usually realized in close partnership with humans.

Horses have been bred for riding and racing and for performance, such as dressage. 
Dog racing, especially with greyhounds but also with whippets, is popular in some 
parts of the United States and Europe. In Taiwan land is too expensive for horse or dog 
tracks, but pigeon racing flourishes.

Many sporting animals are extraordinarily refined in appearance. Greyhounds and 
race horses embody elegance and are breathtaking to watch in action. However, the 
conditions of their lives, and the cultures of gambling and organized crime that some-
times sustain them, make aesthetic appreciation suspect for some people. Successful 
animals can become stars and extremely valuable, but these guarantee nothing. A prize 
racing greyhound who tears a ligament may be destroyed rather than receive veterinary 
care. Death may await greyhound puppies who lack the qualities of racers. Repellent 
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as these things may be, they are not altogether unlike the mercilessness of natural 
selection. As Darwin observed, selection by humans should be understood within the 
context of natural selection. This does not preclude ethics but indicates that the only 
secure foundation for bioethics today must take Darwinian evolution into account.

Several breeds of dogs arose specifically for sport hunting, among them Weimara-
ners, wirehaired pointing griffons, borzois, Irish wolfhounds, and English foxhounds. 
Various types of terriers emerged to hunt different kinds of animals, including badgers, 
otters, foxes, and rats.

In Southeast Asia, tetras, exquisitely elegant creatures, were domesticated for fish 
fights. Cockfighting and bullfighting have origins in magic, ceremony, and religion. 
Bullfighting is found in lands around the Mediterranean, especially Iberia, and in areas 
colonized by the Spanish and Portuguese. Cockfighting is nearly universal.

Throughout the contemporary Anglo-Saxon world, animal fighting is illegal and 
considered one of the vilest amusements. However, until the nineteenth century, Eng-
land led the world in animal fighting in general and cockfighting in particular, which 
was so popular that it was even allowed in most schools one day each year. On the 
Tuesday before Lent, classrooms were splattered with blood.4 The English also enthusi-
astically practiced dogfighting, bull baiting, and bear baiting. Rats began to be bred in 
the eighteenth century to supply animals for rat baiting. In this sport, men released a 
hundred or so brown rats into an arena, where terriers would kill them. Rare albino rats 
were spared and bred as pets.

The Puritans, and later members of other dissenting sects, considered animal fight-
ing sinful, but throughout the seventeenth and eighteenth centuries they had little 
success in ending it. Then, in the first half of the nineteenth century, humanitarian 
reformers and elements of the industrial bourgeoisie joined the traditional opponents 
of animal fighting, and together these groups successfully outlawed the ancient prac-
tice. It continued to be practiced illegally, and eventually gained the allure of the for-
bidden. Today bullfighting is in decline in southern France and parts of Spain, but 
flocks of tourists from the north keep arenas open.

The most consciously artistic expressions of animal breeding are fanciers’ animals, 
those kept primarily for aesthetic appreciation and display. They include koi, pheas-
ants, chickens, rabbits, goldfish, guppies, pigeons, and canaries. Aesthetic criteria can 
be extremely strict. For example, one poultry fancier maintained that silver bantam 
feather patterns “must be pure silvery white ground colour, each feather finely and 
distinctly laced with rich green black. When I say distinctly laced I mean that the lacing 
should be even and distinct all round the feather.”5

Widely shared preferences may become formally codified in written standards of 
excellence. A judge’s handbook for rabbits sets the following standards for banding on 
chinchilla rabbit hair: “the under color [is] to be dark slate-blue at base; intermediate 
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portion pearl, to be as light as possible (base definitely wider than the intermediate 
portion) with top edge being a very narrow black band, above this is a very light band 
brightly ticked with jet-black.”6 Prizewinners in competitive displays often serve as 
breeding stock, so the criteria in judges’ handbooks constitute evolutionary pressures.

The most common aesthetic concerns of animal fanciers are form, color, and pat-
tern, but for pigeon enthusiasts, flight can be crucial. Breeds with names like Birming-
ham Rollers, Tipplers, and Parlor Tumblers each fly differently. Parlor Tumblers fly 
or hop a few inches above the ground, which makes these birds favorites for indoor 
performances. Other breeds fly outdoors, whirling in the air like pinwheels, sometimes 
at great heights. The criteria for tumbler flight patterns are as exacting as the criteria 
for rabbit hair banding. The Birmingham Roller “should fly high and reasonably long, 
should kit well [form flocks], and should spin [perform backward somersaults] for a 
good distance in a roll, which is not a long series of tumbles nor a lazy drop but an 
unbroken whirl like a spinning ball.”7 Tumbling, I should say, is disadvantageous in 
the wild. Hawks can pick off birds in mid-tumble and decimate flocks.

In the United States people keep canaries mostly as pets, but in Europe these birds 
are important fanciers’ animals, with many remarkable varieties. Several breeds, among 
them the roller (which has no connection with roller pigeons), the waterschlager, and 
the domestic Hartz, have been selected specifically for song. The British scale of points 
for judging the sounds that rollers produce is as follows:

Hollow roll 10 points

Bass 8

Water glucke 10

Glucke 10

Glucke roll 10

Hollow bell 8

Schockel 8

Flutes 6

Water roll 6

Deep bubbling water tour 5

Bell roll 3

Bell tour 2

General effect 10

Total 100 8

The Germanic terms for sounds are no accident. As with many things musical, the 
Germans excelled with song canaries. The center of roller breeding was originally the 
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town of St. Andreasburg in the Harz Mountains, where breeders, many of whom were 
miners, selected birds for their ability to mimic the songs of other birds. At first night-
ingales and woodlarks were used as tutors, but musical instruments such as flageolets 
proved more reliable and replaced the wild birds. A device called the serinette, or bird 
organ, was invented to produce continuous rippling notes for the musical education 
of young canaries. In the twentieth century the serinette was succeeded by recorded 
music.9

In almost every culture, plants and animals have ceremonial uses. Memorial trees 
and wedding flowers are familiar examples, but these organisms have not undergone 
genetic change because of their ceremonial uses. Other, less well-known organisms 
have been dramatically altered.

From Quadra Island south to Puget Sound in the maritime Pacific Northwest, Native 
Americans developed a breed of dog for its hair, which was spun into ceremonial blan-
kets. Salish Wool Dogs, which were white and looked somewhat like Spitzes, had long, 
soft underhairs and produced remarkably dense fleeces. Captain Vancouver reported 
that when he picked up one corner of a shorn fleece, the entire mass held together. 
Blankets made from Salish dog wool were among the most prized items given away at 
potlatches. Wool dogs were kept confined to small islands, gated caves, or fenced pits 
and were not allowed to breed with short-haired, coyote-like village dogs. Wool dogs 
became extinct as a consequence of disruptions following European contact.

The origin of the Onagadori chicken is obscure. According to Japanese oral legends, 
the breed got its start in the seventeenth century in Kochi Prefecture, when Prince 
Yamanouchi ordered the spears of his soldiers to be adorned with feathers on ceremo-
nial occasions. Serfs who delivered suitable feathers were exempted from taxes. Over 
the centuries the tail feathers of selected roosters became longer. Today feathers often 
reach twenty feet, though one measured 34.8 feet. It is the longest feather in the world. 
Some two dozen poultry breeders on the island of Shikoku maintain the breed.

Closely allied with ceremonial organisms are reconstituted creatures, ones that were 
extinct but have been recreated. To date no one has succeeded in recreating an extinct 
species, although Brandon Ballengée has made an attempt with Hymenochirus frogs, 
and for several years plans have been afloat to revive mammoths and other large mam-
mals. Only at the varietal level has there been success, most notably with aurochs. 
These large, fierce animals, memorialized on the walls of Lascaux and other paleolithic 
caves, were the progenitors of modern cattle. Aurochs were last recorded in Poland 
in the early seventeenth century. In 1920 the German brothers Lutz and Hein Heck 
began a project to recreate aurochs by crossing domesticated cattle that had auroch-like 
appearances. Over the next decade they succeeded in breeding what came to be known 
as “reconstituted aurochs.” Phenotypically these animals resemble the originals but 
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are somewhat smaller and have shorter horns and clearer color. Reportedly they can 
survive in the wild.

A comparable project is Tera Galanti’s effort to restore flight to silk moths. Domes-
ticated silk moths cannot fly but are descended from flighted moths, now extinct. 
Galanti has been raising silk moths since 1997 and breeding them since 2002. She con-
siders flight “the most important behavior for survival of the moth in the wild, as male 
silk moths are attracted to the females by powerful pheromones and must fly to find 
them.”10 To date she has not succeeded in recreating flighted moths, but some now 
have patterned wings. Most silk moths have plain wings. Galanti believes that wing 
patterning is an indication of enhanced wildness.

One attempt to recreate an extinct variety is intended to bring about the end of the 
world. According to the Bible, the Third Temple on the Temple Mount in Jerusalem 
cannot be built without proper purification rituals, and these require the sacrifice of “a 
red heifer without spot, within is no blemish.”11 The Mishnah Parah, a compilation of 
Rabbinic oral law, declares that even two black hairs invalidate a heifer. Cattle breeders 
in Mississippi, Texas, and Israel are attempting to create a suitable sacrificial animal so 
that the requirements of scripture can be met and the Third Temple built. In 1997 and 
again in 2002, near perfect red heifers were identified, but each time black hairs were 
found. Many evangelical Christians and Orthodox Jews believe it is only a matter of 
time before the perfect animal appears.12

The quest for the red heifer taps into desire for unlimited destruction. Once the 
Third Temple is built, the Messiah can return, which will unleash a series of events 
leading to Armageddon and the world’s end.13 Robert Jay Lifton has observed that true 
believers once waited passively for the end of the world, but today some actively seek 
it out.14 However, in one important respect the red heifer project is nothing new. Since 
the beginning of domestication, plant and animal selection has served magic, some of 
it blacker than night.

Shamans have probably always used psychotropic plants, as well as a few animals, to 
journey to other worlds, effect cures, and foretell the future. Some hallucinogenic drug 
plants grow wild, others have both wild and domesticated forms, and at least nine 
species are found only in cultivation. Among the latter are diviner’s salvia (Salvia divi-
norum), several species of Brugmansia, tobacco, and the opium poppy, all of which have 
served as sacred drug plants, and in some cases still do.

Drug plants are relevant to this discussion because drugs can produce powerful aes-
thetic experiences and contribute to art production.15 In addition, some of the plants 
themselves have been selected for aesthetic qualities: opium poppies and brugmansias 
are important ornamentals. In The Road of Excess, a history of drug use among artists, 
musicians, and writers, Marcus Boon discusses not only self-advertised users such as 
Thomas De Quincey, Arthur Rimbaud, and William Burroughs but also figures we do 
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not ordinarily associate with drugs, such as Delacroix, Daumier, Balzac, Yeats, Thoreau, 
Debussy, Colette, Proust, Picasso, Sartre, and W. H. Auden.16 So many creative artists 
have used drugs that the question may not be who has used them but who hasn’t. 
The list of nonusers might be short, especially among those who came of age after the 
Second World War.

Drug use has roots in shamanism and magic, but Boon argues that in the modern 
era, creative artists have been drawn to drugs in a quest for nonreligious transcendence. 
What drugs offer, he suggests, is not an escape from matter but the dissolution of rigid 
or overly simple ways of organizing experience, accompanied, at times, by floods of 
new images and constructs. This may explain the widespread appeal of intoxication 
not only to humans but to other animals as well. Reindeer seek amanita mushrooms, 
which cause the animals to fall into stupors. Goats nibble khat, llamas chew coca 
leaves, and African elephants gorge to drunkenness on fermented palm fruits. Boars 
and gorillas dig up and eat the roots of iboga, a hallucinogenic shrub, after which the 
animals become frenzied. Asian elephants eat fermented durians, which are large fruits 
of an East Indian tree, and so do monkeys and bats. Dogs and goats eat peyote cactuses, 
and house cats and tigers love catnip. Even some insects may seek intoxication. In the 
Southwest, sphinx moths drink nectar from jimsonweed, then behave as if drunk.17

Animals can put themselves in considerable danger when they sink into stupor, lose 
coordination, or become excitable. Furthermore, some intoxicants are deadly in large 
doses. Since so many different creatures seek intoxication, it must have advantages that 
outweigh its obvious disadvantages. Intoxication may have some of the immediate 
appeal for other animals that it does for humans: affording pleasure, relieving stress, 
enhancing social interactions, and alleviating pain and fear. But long-term advantages 
may be more important. Perhaps intoxication can open up new ways of looking at 
things that improve the odds for survival, even for creatures with nervous systems con-
siderably less complex than ours.

Among wild animals, addiction is almost nonexistent, because intoxicants are only 
intermittently available. Domestication changed things for humans because it assured 
steady, abundant supplies. Tobacco exemplifies the dynamic. People cultivate the 
plant, fertilize it, and protect it from predators and competition. Our species has also 
helped tobacco expand its range from a small area in South America to every continent 
except Antarctica. In return, what humans receive is mixed. Among native peoples of 
the Americas, tobacco served important cultural functions. In industrial and postindus-
trial cultures tobacco has a few socially valuable applications. It plays a role in scientific 
research—for instance, the first luminescent plant was tobacco. According to Wendell 
Berry, in parts of the American South tobacco farming is the last holdout against corpo-
rate mismanagement of the land and the destruction of rural communities.18 Smoking 
is pleasurable and consoling to millions of people, and cigarettes provide grace notes in 
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Hollywood movies.19 Bio art would be poorer without projects involving tobacco, such 
as Eduardo Kac’s The Eighth Day (2001).

On the whole, however, the benefits of tobacco today do not outweigh its costs. The 
downside can be addiction and serious health problems. In addition, tobacco money 
has a long history of distorting economies and corrupting politics. But for the tobacco 
plant domestication has been an unqualified triumph, an easy ride into a new kind of 
interspecific relationship akin to predation and parasitism but welcomed by many of 
its hosts.

That a domesticated plant can exploit us may seem counterintuitive. However, 
this is because domestication has been mythologized as benign for humans. Actually, 
domestication guarantees us nothing, and never has. Every organism, wild or domes-
ticated, first serves itself, and uses whatever strengths it has to secure its needs. Very 
often strength has nothing to do with physical power or intelligence. Chemistry can 
be just as effective.

In the past, most economic animals were selected for both utilitarian and aesthetic 
qualities. We see the result of such choices in the coat patterns of llamas, the colors of 
chicken eggs, and the shapes and sizes of goats’ ears. Under most circumstances, people 
try to imbue the instruments of their survival and well-being with some of the charac-
teristics of art. With the industrialization of agriculture, however, this kind of genetic 
folk art has been marginalized and largely replaced by breeding that focuses exclusively 
on economic profit.

The result has been dairy cows that are blotched and bug-eyed, ponderous bioreac-
tors afflicted with vestiges of sentience. Sheep bred for industrial production have all 
the charm of greasy stuffed toys. Many are incapable of birthing without human assis-
tance. Factory-raised chickens have lost the instinct to care for eggs. The “best” hens lay 
more than 200 sterile eggs a year and apparently suffer nothing from the loss.

Unlike functionally designed cars or cell phones, animals bred for industrial pro-
duction exist largely out of sight of consumers. This makes the suffering of industrial 
animals invisible, and also their aesthetic degradation. Selection for productivity has 
proved immensely profitable, but its trajectory seems to be toward blobs in vats. Per-
haps cows and chickens are on an evolutionary path that in the distant future will 
converge with fungi tended by leafcutting ants.

The most extreme evolutionary experiments in nonaesthetic selection are with 
fruit flies. Although fruit flies have been domesticated for only a century, they mani-
fest changes more far-reaching and bizarre than any other domesticated animal, even 
goldfish. More than 13,000 fruit fly variants are cataloged. Some flies have branched 
legs, legs in place of wings, or antennae erupting from their eyes. There are flies with 
extra eyes, or no eyes at all, or bodies covered with lesions and tumors.20 Many cannot 
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survive outside carefully controlled laboratory environments, which makes these crea-
tures among the most specialized and dependent of all domesticates.

A few changes in fruit flies, such as iridescent eyes, are aesthetically pleasing, 
although difficult to appreciate without a magnifying glass. Ordinary flies have two 
wings, but geneticists have created a four-winged fly that in photographs looks like a 
rather lovely moth. However, many domesticated fruit flies amount to genetic ruins.

Highly bred economic animals often arouse contempt or pity, but highly bred eco-
nomic plants rarely seem debased. Orchards, vineyards, and fields of grain can make 
pleasant landscapes, and some food plants double as ornamentals. This brings us to the 
most diverse category of aesthetic domesticates and the most common, ornamental 
plants.



By convention we divide domesticated plants into two categories, ornamentals and 
economic plants. The former provide aesthetic pleasure, the latter food, medicines, 
and raw materials such as fibers. To some extent these two categories overlap (fig-
ure 3.1). Many economic plants serve as ornamentals,1 and ornamentals are not eco-
nomically insignificant. In the United States the nursery and greenhouse industry has 
annual sales in the billions of dollars. Still, the division between economic plants and 
ornamentals highlights profoundly different, even contradictory forces at work within 
domestication.

Our relationships with economic plants are rooted in dependencies: organic needs, 
social imperatives, and addictions. Ornamental plants serve play, ritual, status seeking, 
meditation, relaxation, and art. Most scientific and historical studies of plant domesti-
cation concentrate on economic plants. This reflects our dependence on them, but it 
leaves us with a false, or at most an incomplete, view of domestication.

The exact number of plant species that have been domesticated or have contributed to 
domestication through interspecific hybridization is uncertain. However, we can make 
a rough estimate by tallying obvious examples of domesticated plants such as corn 
and hollyhocks, then adding plants that horticultural literature indicates as domes-
ticated. To arrive at an estimate of species I consulted horticultural literature, relying 
heavily on Hortus Third.2 It is a comprehensive dictionary of plants that are cultivated 
in the United States and Canada, territories so large and diverse that they contain rep-
resentatives of most cultivated plants. Important tropical plants that cannot be grown 
outdoors, even in Hawaii, Southern California, or Florida, are likely to be cultivated in 
greenhouses or conservatories and are included in Hortus Third.

The dictionary does not always distinguish between domesticates and wild plants 
in cultivation, but it does provide lists of cultivated varieties, or cultivars. These can be 
either domesticates or selections from the wild, but the more cultivars that a plant has, 
the more likely at least one cultivar exists only in association with humans. When I 
did not have other information I counted as domesticated only those species for which 
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Hortus Third lists three or more cultivars. However, I often had supplemental informa-
tion that confirmed the existence of domesticated forms.3 Table 3.1 summarizes the 
results.

Table 3.1 may seem to indicate a disproportionately large number of ornamentals, 
but I probably erred on the side of economic plants. I counted as domesticated all long-
cultivated economic plants, even those, such as the vanilla orchid, whose cultivated 
forms may not differ from wild ones. Plants that have both ornamental and economic 
uses I counted as economic, except where ornamental roles clearly eclipse economic 
ones. For example, I classified the peach as an economic plant despite its long use as 
an ornamental, but I counted yarrow as an ornamental because its economic uses are 
limited to herbal medicine.

I did not include the many species that have been domesticated or were first used in 
hybridization after 1976, when Hortus Third was published. Over the past three decades 

Figure 3.1
Lotus, a multiple-use plant.
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many new species have been brought into cultivation and used in hybridization, 
primarily as ornamentals. For example, since 1975 at least a dozen species of slipper 
orchids and two dozen streptocarpuses have been used for the first time in hybridiza-
tion. I excluded such species because some of the new breeding lines probably will not 
persist for long in cultivation. Nor did I count plants that are newly extinct in the wild 
but survive in gardens. If all of these species were included in table 3.1, the figure for 
ornamental plants domesticated in the past 500 years might be half again as large.

Many domesticates originated through interspecific hybridization. When we speak of 
“species” in cultivation, we are often referring to interspecific hybrids, or breeding 
complexes. A breeding complex is any group of plants that can cross and produce 
fertile offspring. Some breeding complexes contain only a single species. For example, 
this is the case with Japanese irises: all garden hybrids derive from Iris ensata. However, 
sometimes two, three, or more species can cross and produce fertile offspring. At least 
six species belong to the complex that gives us Oriental poppies. Among Pacifica irises, 
twelve species can cross in any combination and produce fertile hybrids (not all of 
these species have been used by hybridizers).

The number of breeding complexes among domesticated plants is uncertain. Paphi-
opedilums illustrate the difficulty of assigning numbers. Paphiopedilum is a genus of 
tropical slipper orchids that is extremely popular among orchid enthusiasts and has 
been extensively hybridized and studied. The genus consists of about eighty species, 
which can be divided into seven alliances, or groups of species with close genetic affini-
ties. The species within each alliance can cross and produce fertile hybrids. Between 
alliances some crosses do not take, or else produce only sterile hybrids. Other crosses 
yield small numbers of fertile hybrids, and still others reliably produce fertile offspring.4 
Arguably, all paphiopedilums belong to a single large breeding complex with intricate 
internal barriers. However, from the perspective of plant breeding, the genus can be 
more conveniently understood as comprising up to seven partially overlapping breed-
ing complexes, most or all corresponding to an alliance.

Table 3.1
Domesticated plants. A rough estimate of the number of plant species that have been domesti-

cated and those that have contributed to domestication through interspecific hybridization.

Domesticated before 1500 Domesticated after 1500 Total

Economic plants 175 93 268

Ornamental Plants 77 890 967

Total 252 983 1,235
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Economic plants, like ornamentals, belong to breeding complexes made up of one 
or more species. (Many breeding complexes contain both economic and ornamental 
plants.) There is probably no difference between the average number of species that 
belong to economic and ornamental breeding complexes. On the whole, however, 
breeders of ornamentals are able to utilize more of the species in breeding complexes 
than are breeders of economic plants. This is because ornamental breeding involves 
far fewer constraints than economic breeding. Were we to translate the figures in table 
3.1 from species to breeding complexes, the ratios between ornamentals and economic 
plants would shift in favor of the latter. How much I cannot hazard so much as an 
informed guess, but even if the shift was as great as 75%, domesticated ornamentals 
would still remain more numerous than economic plants.

Nor does the picture change if we consider domesticated animals. So many more 
kinds of plants have been domesticated than animals that whether we count species 
or breeding complexes, ornamental plants remain the largest category of domesticated 
organisms.

Ornamental plants include garden and park plants, street trees, house and office plants, 
connoisseurs’ or fanciers’ plants, and plants grown for cut flowers, wreaths, and dried 
flower arrangements.

The majority of ornamental plants have attractive or striking flowers. Breeders select 
not only for flower color, form, size, texture, and pattern but also for such refinements 
as bud shape and the visual qualities of stamens. Fragrance can be important with flow-
ers, foliage, stems, and seed heads. Geraniums, mints, salvias, and lavenders have been 
extensively bred for their scents. When a particular fragrance becomes associated with 
a passing generation or with funerals, breeders may select for scentlessness. Spectacu-
lar-looking but foul-smelling flowers such as stapeliads, which smell like rotting meat, 
have few growers and fewer breeders.

Many ornamentals are prized for their foliage. Among the most highly bred orna-
mentals are coleuses, rex begonias, and caladiums. Along with foliage, breeders consider 
stem colors and textures, the characteristics of fruits and seeds, and plant architecture. 
However, relatively few species of ornamental trees have been bred to any extent. This 
is because trees have long generations and take up considerable space. Not coinciden-
tally, the most highly domesticated ornamental trees—Japanese maples, crab apples, 
flowering cherries, and Eastern dogwoods—are among the smaller trees in cultivation.

Collectors’ or connoisseurs’ plants are conscious aesthetic creations, like fanciers’ 
animals but far more numerous and various. Most hybrid orchids, begonias, chrysan-
themums, gesneriads, cacti, irises, auriculas, and carnations are rarely seen outside 
of collections, and known, even to plant enthusiasts only through photographs. In 
some respects, plant collecting resembles art collecting. Fine collections require devo-
tion, time, and money, although not necessarily great fortunes, and specializations 
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abound, along with wonders of excess. Some collectors sponsor plant expeditions and 
are patrons of plant societies. Perhaps a fifth of the species that have contributed to 
today’s domesticated ornamentals are associated with connoisseurs’ plants.

The most commodified ornamentals are bedding plants, cut flowers, and gift and 
holiday plants. They occupy a niche in agroecology where mass marketing drives evo-
lution. Puffy marigolds and double petunias, poinsettias bred for the holiday market, 
impatiens grown in little mounds like cakes, and azaleas that resemble miniature roses 
bring us biological Disneyland.

Ornamentals are so prevalent that they shape popular views of nature, but in impor-
tant ways we know surprisingly little about them. Ethnobotanists largely ignore them. 
There is only one book-length study of their origins, Jack Goody’s The Culture of Flow-
ers.5 The absence of published research suggests that our culture does not take orna-
mentals or their origins very seriously, even as entertainment.

This is peculiar when we consider that people have grown ornamentals for thou-
sands of years, and today hundreds of millions of gardens contain such plants. If orna-
mental plants were genuinely unimportant, no one would grow them for long, and 
more than a thousand species would not have evolved forms that are dependent on 
humans.

Some species would not exist at all. I have already mentioned species that are extinct 
in the wild but survive in cultivation. In addition, several long-domesticated species 
are entirely unknown in the wild. These include well-known plants such as calendu-
las, hollyhocks and hibiscuses (Hibiscus rosa-sinensis). Polyploids, which are plants 
with extra sets of chromosomes, have arisen many times in cultivation and count as 
new species because (with some exceptions) they are fertile but do not produce fertile 
hybrids when crossed back to diploids.

Polyploids can be created through colchicine treatments of seeds or meristems. Poly-
ploid species typically have somewhat larger flowers than diploids and thicker petals 
and foliage, but these differences have been insufficient to yet produce changes in com-
mon language. In horticulture we often find two species or two different breeding com-
plexes—one old, the other new—called by the same name. This occurs with diploid 
and tetraploid daylilies, Siberian irises, Japanese irises, African violets, delphiniums, 
and gloxinias, among others.

Despite the superabundant life of gardens, one can easily find reasons to dismiss 
ornamentals. Unlike corn, they do not feed us, and if they addict us it is a purely 
psychological addiction, unlike coffee or opium dependence. Ornamental plants lack 
the spiritual power of wildness—a subject I return to later. Their very name connotes 
frivolity. Even the histories of ornamentals can work against them. Time spins webs of 
associations, and the major food plants, all of which were domesticated a thousand or 
more years ago, are rich in meanings. Most very old ornamentals, such as roses, which 
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were domesticated more than 2,000 years ago, are similarly rich in meanings. However, 
the overwhelming majority of ornamentals are so new to cultivation that they have 
only brushed the surfaces of language, art, and science.

The same poverty of associations attends most newly domesticated economic plants. 
Pecans and edible honeysuckles do not serve as important cultural reference points 
(except perhaps locally) in the same way that the anciently domesticated pomegranate 
does. Recently domesticated food plants, even when widely used, yield only personal 
experiences. Rich as these may be, unless they are shared and infused with a common 
meaning, the plants play insignificant roles, at most, in the narratives that weave cul-
ture together.

We do not know exactly when or how most of our ornamentals came to be domesti-
cated. Records are scant and difficult to access. However, even without records we can 
usually determine very roughly when the domestication of most species occurred. For 
example, we know that any derivative of a species originally from Australia, New Zea-
land, New Guinea, sub-Saharan Africa except for Ethiopia, North America except for 
Mexico, and South America except for the lands encompassed by the Inca Empire had 
to have been domesticated within the past 500 years, because ornamentals were not 
cultivated in those places before the era of European conquests began.

Notably absent from this list of origins is China. China is one of the world’s most 
important centers of ornamental plant domestication, but very little Chinese literature 
on ornamentals has been translated into English. However, by checking the original 
ranges of species and by referring to supplementary materials on plant history, even 
without knowing Chinese I can estimate with fair confidence that 90% or more of all 
ornamental plant species were domesticated in the past 500 years.6 The great age of 
domestication was not sometime in the distant past, it is now.

Ornamental gardens and the greenhouses of plant collectors are the sites of the great-
est diversity among cultivated species, the rainforests of domestication. One reason 
why ornamental species are so much more various than economic species is that we 
humans are playful and inquisitive creatures. In greenhouses, ornamental gardens, and 
the nurseries that serve them, evolution takes capricious turns. Anything goes, as long 
as it is interesting or pleasurable.

One of ornamental horticulture’s silliest myths is that gardeners desire only what is 
beautiful, tasteful, or harmonious. As Paul Klee wrote, “To emphasize only the beauti-
ful [in art] seems to me to be like a mathematical system that only concerns itself with 
positive numbers.”7 The reality of ornamental gardens is that they are full of oddities 
and novelties, puns, kitsch, genetic follies, visual violence, gross stupidity, deception, 
monsters, and whatever else intrigues or captures attention.
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Economic plants, on the other hand, serve unrelenting physical needs, addictions, 
and the bottom line. All of these narrowly focus the attention of breeders and genetic 
engineers and confine most efforts and experimentation to the varietal level.

Although the domestication of plants as pure ornamentals goes back well over 2,000 
years, only with the spread of capitalism did ornamentals proliferate and the great age 
of ornamental plant domestication commence. But capitalism was not the only force 
at work, as can be seen from what happened to ornamentals in the Soviet Union. Dur-
ing much of its history, private gardens were illegal. On state-owned dacha allotments 
people were required to grow food plants, but very often mixed ornamentals in among 
them.

In the late 1980s my wife visited the Soviet Union several times and saw dahlia 
collections and fine selections of phlox, calceolarias, and miniature roses. Rare plants 
from the Sayan Mountains, the Altai, and the Russian Far East were in cultivation in 
Novosibirsk and elsewhere.

In the winter of 1991, when my wife, daughter, and I lived in Irkutsk, the economy 
was in collapse. Food and clothing stores were almost empty. To get milk, I would join 
a queue at 7 a.m. outside a diary store that opened an hour later. The temperature was 
never above 20 degrees Fahrenheit and sometimes as low as zero. Milk was not always 
available. And yet the houseplant shop in Irkutsk was well stocked with begonias, 
spider plants, African violets, and philodendrons. In the city’s farmers’ market dahlia 
tubers and gladiolus corms were available, along with a variety of cut flowers and seeds 
for many kinds of annuals (figure 3.2). From Siberians I learned just how important 
ornamental plants can be to people in difficult circumstances.

Over the centuries, but especially since the fifteenth century, the number of species in 
cultivation has steadily increased. More dramatic has been the multiplication of culti-
vars. This process began well before gardeners had any knowledge of plant sexuality, 
and in widely separated places. By the fifteenth century the Ottomans had cultivated 
scores of different kinds of tulips and the Chinese at least 100 varieties of peonies.8 
John Rea listed 360 cultivars of carnations in 1676. Sixteen years later Ito Ihei, a Japa-
nese nurseryman, published A Brocade Pillow, which describes 322 different kinds of 
azaleas. Chinka Zufu (Japanese Camellias), a book produced for the emperor around 
1700, has drawings or paintings of 618 varieties of camellias. Chrysanthemum shows 
in Kyoto and Tokyo at the beginning of the eighteenth century reportedly had 800 
varieties on exhibition.

The discovery of plant sexuality unleashed an even greater flood of new cultivars. 
Take roses, for example. The Romans grew perhaps a dozen different kinds.9 Between 
the time of Pliny and the early nineteenth century, when rose breeding began, the 



28 Chapter 3

number of species and varieties in Europe increased twelvefold. We know this thanks 
to Empress Josephine, whose ambition was to grow every kind of rose in the world. 
Between 1804 and 1814 she amassed a collection that included all examples then 
known to Europeans. Her collection, which was in the gardens of Malmaison, near 
Paris, included 167 gallicas, 27 centrifolias, 22 Chinas, 9 damasks, 8 albas, 4 spinosis-
simas, 3 mosses, 3 fetidas, and 1 musk rose.10

Empress Josephine’s collection lacked scores of species that botanists had yet to 
identify. Also, Chinese cultivars had only begun to reach Europe, and so were poorly 
represented at Malmaison. We do not know how many kinds of roses the Chinese 
grew in the Napoleonic era, nor do we know exactly how many cultivars Josephine 
lacked from Persia, Kashmir, India, North Africa, and the Middle East. Conceivably 
her collection would have had to be two to three times as large as it was to have been 
truly all-inclusive. Still, a comprehensive collection today would have to be somewhere 
between thirty and a hundred times larger than Josephine’s, since there are now more 
than 25,000 named rose cultivars.11 The overwhelming majority of these arose from 
breeding.

Figure 3.2
Seeds of ornamental plants for sale in Irkutsk, Siberia, in the winter of 1991, when the Soviet 

Union was in economic collapse and about to dissolve.

Photograph by Kate Gessert.
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A comparable explosion of iris varieties has appeared over the last two centuries. A 
1799 Japanese garden manual mentions “several hundred” varieties of Iris ensata.12 In 
contemporaneous Europe there were at least a hundred different kinds of bearded irises 
in cultivation. Today there are more than 60,000 registered cultivars.13

Horticultural delphinium hybrids did not exist before the nineteenth century, but 
by the 1920s breeders in England and the United States were growing tens of thousands 
of hybrid seedlings every year.14 In the 1930s Edward Steichen grew between 50,000 
and 100,000 seedlings annually, most of which were his own hybrids, each genetically 
different.15

The earliest record of daylily breeding is from the 1850s. As late as 1920, daylily 
hybridizers had produced only a few new garden plants. Today there are more than 
60,000 named daylilies,16 and in the United States hybridizers annually grow an esti-
mated 100,000 to 250,000 new daylily seedlings, almost every one of which is geneti-
cally unique.17

A few ornamentals had more cultivars in the past than today. Ranunculuses were 
extremely popular in the eighteenth century, and gardeners reportedly grew thousands 
of different kinds. Today there may be no more than a few score. Europeans cultivated 
more tulips, pinks, and auriculas in the eighteenth century, and more snapdragons and 
verbenas in the nineteenth, than we grow today. But these exceptions prove the rule: 
we live in a time when cultivars are proliferating as never before.

Why is this happening? As with new domestications, capitalism is partly responsible. 
It creates surpluses that support ornamental gardening. In addition, consumer culture 
disdains the old, especially anything that satisfies desire and does not require addi-
tional purchases. Gardeners, like almost everyone else, feel pressure to try the new, 
such as plant novelties and “improved” varieties. However, as we have seen from the 
gardens of Siberia, something more than the dynamics of capitalism are at work.

In the past 500 years, population growth, mass urbanization, and the spread of agri-
culture have imposed radical changes in life on the overwhelming majority of people, 
whether or not they have lived under capitalism. A larger number of humans than ever 
before in the history of our species know wild nature only as a memory, if at all. Yet 
direct contact with diverse nonhuman life may be necessary for human fulfillment. 
According to the late philosopher and human ecologist Paul Shepard, such contact 
may be as essential as contact with other human beings. We may literally achieve 
certain of our human potential only through interactions with nonhuman organisms. 
Shepard proposed that when interaction with nonhuman organisms, especially wild 
animals, is severely limited or missing during childhood, certain capabilities to think 
and feel may never develop. Absence, he believed, permanently stunts and infantilizes 
individuals, leaving them unable to gracefully negotiate the gap between the human 
and nonhuman realms. Failure tends to be experienced as diffuse disappointment in 
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life and the universe, and as muffled rage. This energy may be directed against our-
selves, fellow human beings, or the larger world. Over time, Shepard believed, collec-
tive infantilization tends to find expression in acts of mass destruction.18

Edward O. Wilson coined the term “biophilia” to describe what he believes is our 
genetic predisposition to feel affinity for the living natural world. Gordon Orians, a 
zoologist whose work helped Wilson develop the biophilia hypothesis, has argued that 
some of our aesthetic predispositions emerged and were inscribed in DNA during the 
immense span of time that our ancestors roamed the African savannas. If he is right, 
one strand of our aesthetic fate is to seek and endlessly recreate glimpses of the savanna 
(figure 3.3). This may be why we make parks and paintings with meadows and copses 
that spatially resemble the original savannas, and why we value tree-sheltered homes 
with panoramic views, especially ones that include water, drinkable or not.19

I am no scientist, but to me the biophilia hypothesis also suggests that we tend to 
feel most at home in environments filled with diverse and conspicuously useless things, 
prominent among them plants. We evolved in aesthetically rich environments—a visit 
to East Africa today can still provide some sense of just how astonishingly rich—but 
this is only to say that long ago we became reasonably well adapted to the environ-
ment that we inhabited. Had we evolved like moles, claustrophobic darkness would be 

Figure 3.3
The Serengeti plain. Kopjes, rocky outcroppings, give parts of the plain a striking resemblance to 

Chinese paintings
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beautiful to us. The savanna consists almost entirely of plants and other organisms of 
no utility to humans except for the aesthetic experiences they offer.

Certain kinds of uselessness free our minds and provide a sabbath for the senses in 
which the wonder of things in themselves confirms the goodness of being. Ornamental 
plants do not answer all of our needs for contact with nonhuman life, but a remnant 
of a loaf is better than none. One of the great unacknowledged forces of domestication 
today may be a hunger for abundant uselessness.

.





Aesthetic appeal may have played a role in the domestication of plants and animals, 
but the rise of pure ornamentals, that is, plants cultivated only for their aesthetic char-
acteristics, is a much later development. Long after the emergence of urban civilization, 
ornamental and economic uses of plants seem not to have been distinguished. For 
example, the elegant gardens depicted in Egyptian tombs of the Eighteenth Dynasty 
(ca. 1415 BCE) consisted, as far as we can tell, of multiple-use plants. Among those that 
have been identified are date palms, grapes, pomegranates, papyruses, and figs.

A few Egyptian tomb paintings show flowering plants that may have been pure 
ornamentals, but could just as well have been medicinals. Even blue water lilies, which 
are ubiquitous in Egyptian art, were more than symbolic and ornamental. The rhi-
zomes of Nymphaea caerulea yield a powerful hallucinogen that the Egyptians evidently 
used to make contact with the gods.

The earliest gardens that we can be reasonably sure were intended primarily for 
pleasure were in Mesopotamia. The Gilgamesh epic, which refers to events in 2700 
BCE, contains descriptions of what may have been ornamental gardens; however, 
the first unmistakable evidence of plants cultivated only for pleasure is from Assyria. 
There kings had hunting preserves and parklike tree plantations. Tiglath Pilesar I, who 
reigned about 1100 BCE, brought back cedars and box from lands he conquered. Other 
Assyrian kings left records of parks planted with palms, cypresses, and myrrh.

We do not know what these parks looked like. The first nonutilitarian gardens that 
can be reconstructed even loosely date from the sixth century BCE. The Hanging Gar-
dens of Babylon were created by Nebuchadnezzar, who, the story goes, built them for 
his Persian wife, who was homesick for the mountains of her childhood. Babylon was 
situated on a river plain. The terraced gardens, which covered three or four acres, were 
said to resemble a green mountain. The earliest records of the Hanging Gardens are 
by the Greek historians Diodorus and Strabo, but no remains have ever been found. 
However, remnants of Cyrus the Great’s (ca. 585–ca. 529 BCE) garden at Pasargadae 
still exist. It had trees and shrubs planted symmetrically in plots.1

4 The Rise of Ornamental Plants
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Records of Mesopotamian parks and gardens emphasize trees. Why trees rather than 
flowers? In the case of Cyrus the Great’s garden, only the remains of trees and shrubs 
have survived the centuries. Herbaceous plants, if they existed, have vanished. The 
Greeks, whose records we must rely on for much of our information about Mesopota-
mian gardens, were not horticulturally advanced, and may have been unduly impressed 
by the largest, most obvious plants. Still, trees were almost certainly important features 
of Mesopotamian gardens. Trees provide shade, a necessity in that part of the world, 
with its intense light and scorching heat. 

In addition to their utilitarian value, many trees are architecturally pleasing, and 
have symbolic and social significance. Like other agricultural peoples, the Mesopo-
tamians cleared land for crops and cut trees for wood. Near towns and cities, groves 
left uncut may have gradually disappeared because cattle, sheep, and goats grazed and 
trampled seedlings, allowing no new trees to grow. When forests are reduced to memo-
ries, surviving remnants may take on new meanings. Groves can become emblematic 
of the past, and sacred. They can also become indicators of wealth and worldly power.

The same meanings do not necessarily accrue to smaller flowering plants. Agricul-
ture and herding eliminate many kinds of small plants, but others spring up in their 
places, even when environments have drastically changed. As a result, ecological dis-
continuities between past and present can be less obvious with herbaceous plants than 
with trees.

Agriculture and herding tend to impoverish environments both biologically and to 
the senses. Pleasure gardens may be a reaction to the sensory and emotional impover-
ishment of overly instrumental, bleakly humanized environments. The Mesopotamian 
gardens for which we have plans were organized geometrically, which today may not 
seem the best remedy to visual poverty. However, for the ancients, geometric plantings 
must have recontextualized familiar plants and provided new experiences, among them 
a heightened sense of meaning and security. In Mesopotamia the geometric ordering of 
space was used to suggest an alternative to nature. Gardens, known as paradises, were 
walled spaces where divine order could be recreated. This order was mathematical.

We know that these mathematical spaces were sensuously enriched with displaced 
species and plant combinations unknown in the wild. There may also have been 
pruned, grafted, and trained plants. And, in time (after all, Mesopotamian civilization 
was more than 2,000 years old by the time of Homer), new varieties would have arisen 
in gardens, with or without encouragement from people.

From Mesopotamia the concept of the pure ornamental spread westward. Neither the 
Egyptians nor the Greeks seem to have added much to Mesopotamian and Persian 
ideas, although the Greeks, with their passion for the written word, left the first exten-
sive records of ornamental plants.
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The Romans enthusiastically took up ideas from the East. As early as the middle of 
the second century BCE Roman estates had pleasure gardens.2 During the time of the 
empire some of these gardens were geometric, probably modeled after Eastern orig-
inals, but others were informal, wild gardens. Ornamental plant materials included 
many kinds of trees and shrubs, as well as herbaceous perennials, including violets, 
narcissuses, convolvuluses, hyacinths, ferns, periwinkles, anemones, rockets, lilies, 
pimpernels, saffron, and ivies. Calendulas and poppies are the first annual ornamen-
tals on record.

An extreme and oddly prescient Roman garden was the parklike adjunct to Nero’s 
Golden House, built after the Great Fire of 64 CE, which destroyed most of the city of 
Rome. The Golden House had a pillared arcade 3,000 feet long and a vestibule large 
enough to accommodate a 120-foot-high statue of the emperor. The historian Tacitus, 
Nero’s near contemporary, wrote that the real wonder of the Golden House was not its 
“customary and commonplace luxuries like gold and jewels, but lawns and lakes and 
faked rusticity.”3 There were artificial woodlands, waterfalls, and an enormous pool 
“like a sea,” along with ploughed fields, vineyard, pastures, and both wild and domesti-
cated animals.4 Rome already had many gardens, but the Golden House was something 
new, a country villa set in the very center of the city.

Nero inspired such loathing that after his death, the Golden House was dismantled 
and its countryside restored to city. The Golden House was a cruel and ill-fated expres-
sion of a deep human need better answered (if still inadequately) by urban parks, green 
belts, and other attempts to preserve or recreate countryside in the city.

The emergence of pure ornamentals in the West is poorly documented, but their early 
histories elsewhere are even more difficult to trace. The practice of cultivating plants 
for aesthetic pleasure seems to have arisen independently in four widely separated 
places: Mesopotamia, China, Mexico, and South America.

The Aztecs and other peoples of ancient Mexico had pleasure gardens, and by the 
time of the Spanish invasion, dahlias, zinnias, and two species of marigolds had been 
cultivated long enough to have become domesticated. Accounts of early Mexican plea-
sure gardens often emphasize fragrance. To enter the garden of Netzahualcoyotl, the 
poet king of Texcoco, was “like falling into a garden raining with aromatic tropical 
flowers.”5 Aztec poetry associates floral perfumes and drunkenness. Lyrics to an Aztec 
song read:

I inhale the perfume

My soul becomes drunk.

I so long for the place of beauty

The place of flowers, the place of my fulfillment.

That with flowers my soul is made drunk.6
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The association of flowers with drunkenness is probably a literary device, but conceiv-
ably may reflect actual experience. The peoples of Mesoamerica were masters of mind-
altering substances. The Aztecs and others used the pollen of maguey (the century 
plant, Agave americana) to produce dizziness. The flowers of at least one group of plants, 
the daturas, which figured prominently in Aztec medicine, have pollen and perfumes 
that cause intoxication.

Out of curiosity, I placed a bouquet of daturas near my bed and breathed their scent 
as I fell asleep. I had no unusual dreams, so I tried again by bringing a datura relative 
into my studio, a potted brugmansia, a South American shamanic plant with hanging 
trumpet-shaped blossoms. The glorious fragrance gave me one of the worst headaches I 
have ever experienced. That ended my investigations into intoxicating perfumes.

We know very little about Inca pleasure gardens. The sixteenth-century Peru-
vian chronicler Garcilaso de la Vega, the son of an Inca princess and a conquistador, 
recorded that before the conquest, “all the royal palaces had gardens and orchards 
for the Inca’s [king’s] recreation. They were planted with all sorts of gay and beautiful 
trees, beds of flowers, and fine and sweet-smelling herbs.”7 Several other early accounts 
confirm the existence of Inca pleasure gardens, but as we might expect, the chroniclers 
were more interested in precious metals than in flowers. Consequently we know less 
about the ornamental plants that the Incas cultivated than about an assemblage of 
artificial plants fashioned out of gold and silver in the Temple of the Sun in Cusco. The 
assemblage included replicas of herbs, flowers, grains, and trees. Sculptures of useful 
plants, such as corn and quinoa, were mixed with flowers, lizards, and butterflies. This 
suggests that the Incas may not have clearly separated the useful from the beautiful, or 
either from the sacred.

The idea of growing plants for pleasure may have made its way from Mesopotamia 
to China, but there is no strong evidence for this. More likely, shamans independently 
created the precursors to Chinese ornamental gardens. Shamanic gardens served cer-
emonial functions and contained plants valued for their powers to concentrate the 
vital powers of nature.

By the Warring States period (481–221 BCE), Chinese magicians and healers had 
evolved a kind of garden intended to entice spirits. Emperor Han Wu-ti (141–86 BCE) 
had two lakes built, each with replicas of the legendary islands of the immortals. The 
purpose of these artificial islands was to lure immortal beings and gain their secrets for 
the emperor.8

Only an emperor could carry things so far. Already during Han Wu-ti’s reign parts 
of China were densely populated, arable land was in short supply, and a land use ethic 
had evolved that discouraged the acquisition of large estates for nonutilitarian pur-
poses except by the emperor. The government confiscated huge game parks belonging 
to certain powerful officials and gave the land to the poor. Sometimes the government 
confiscated gardens as well.9 The Han Chinese evidently saw proto-ornamentals and 
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the gardens where they grew as magical and healing in some circumstances, as status 
symbols in others, and in yet others as expressions of greed. Today there is a remark-
ably similar range of reactions to ornamentals and ornamental gardens in the West.

Literary evidence suggests that pure ornamentals existed by the Six Dynasties period 
(222–598 CE). Tao Yuan-ming (365–427 CE), who gave up a secure and high-paying 
government position because he felt that life was too short for the bowing and scraping 
necessary for such success, associated garden flowers with poetry and song. “I want not 
wealth. I want not power. Heaven is beyond my hopes. Then let me stroll through the 
bright hours as they pass, in my garden among my flowers.”10

In several places unique variations of ornamental or quasi-ornamental gardening 
arose. In Sri Lanka people raised flowers for use in religious ceremonies but not as 
pure ornamentals. The Mughals in northern India created gardens that were in effect 
outdoor palaces with separate roomlike spaces for different activities, such as holding 
court, relaxation, or making love. Plant materials in these gardens took the place of 
walls, carpets, and ornaments. Ethiopians cultivated spice and aromatic plants, some 
of which may have served purely aesthetic functions. The Chaga in East Africa grow 
special plants to overcome grievances and facilitate forgiveness. In the highlands of 
New Guinea, shrubs with unusually colored leaves mark burial sites.

Many of today’s ornamentals began as multiple-use plants. Camellias were first culti-
vated for oil, peonies for medicine, lotuses for food, delphiniums as love potions and to 
control lice, and dahlias for their hollow stems, which the Aztecs used as water pipes. 
In the days before calendars, Japanese farmers brought into cultivation Iris ensata, the 
forerunner of today’s highly bred Japanese irises, because it bloomed at the time when 
rice had to be transplanted from seed beds to paddies.

The rose illustrates how circuitous the path to purely ornamental status can be. The 
Greeks and Egyptians grew roses as medicinal plants and for perfumes and wreaths. The 
ancients took wreaths quite seriously. In Greece and Rome they were worn as badges of 
honor and signs of rank, with proper use strictly enforced. Pliny tells of a man who was 
jailed for stepping out onto the balcony of his home wearing an inappropriate wreath 
of roses.11

The first clear evidence of roses used as pure ornamentals is Roman. Murals at Pom-
pey show pleasure gardens with roses, and Pliny evaluated several different varieties for 
their aesthetic qualities. Yet even among the Romans roses may have been grown less 
for ornament than for use in wreaths, medicine, perfumes, or for their petals, which 
were scattered in the paths of dignitaries in the streets.

Flowers, especially roses, figured in Rome’s decay. Nero’s Golden House had rooms 
with paneled ceilings that slid open so that slaves, working overhead, could sprinkle 
guests with perfume and petals. The highlight of Emperor Elagabalus’s brief reign was a 
party at which so many flowers were dumped on guests that several died of suffocation.
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Because of associations with the bad old days, roses fell out of favor among Chris-
tians in Western Europe after the collapse of Rome. But roses continued to be cultivated 
for medicinal purposes and eventually became emblematic of the Virgin Mary, which 
restored the plant’s prestige. As late as the eighteenth century a third of all herbal rem-
edies called for roses. Except for the vitamin C in remedies made from rose hips, the 
benefits were probably a matter of suggestion. Only in the last few centuries have most 
roses become purely ornamental.

In gardens, species that had never met in the wild were juxtaposed. Wind and insects 
did the hybridizing and gardeners did the selection. Well before the discovery of plant 
sexuality, some kinds of ornamentals showed remarkable refinements. John Creech, 
former director of the U.S. National Arboretum and an authority on azaleas, has writ-
ten that “one can only be awed by the sophisticated level of azalea culture that existed 
[in seventeenth-century Japan]. . . . It is doubtful that there are any objectives pur-
sued by modern azalea breeders that were not taken into consideration by the pioneer 
azalea developers, who produced selections that have not been duplicated since.”12 
Seventeenth-century chrysanthemums, tulips, roses, and camellias displayed compa-
rable accomplishments.

Taste in plants was not exactly the same in the past as it is now. Cyclamens with 
bizarre crests were popular in eighteenth-century Europe. Today these flowers are grown 
by only a few specialists. In Japan, petal-less azaleas consisting mostly of stamens were 
considered extremely elegant. Chinese and Japanese gardeners took chrysanthemums 
to heights of eccentricity, developing wilted-looking, moplike flowers and ones that 
resembled shredded coconut.

Different eras prefer different novelties. The Victorians were wildly enthusiastic 
about pelargoniums, newly arrived from South Africa, and fuchsias, from Central and 
South America. Kao Lin, a fifteenth-century Chinese cataloger of peonies, mentioned a 
cultivar named ‘Being Black Purple,’ which he compares to a black mallow, indicating 
an interest in black flowers. European fascination with black did not come until two 
centuries later. Green flowers have never appealed to more than a minority. Kao Lin 
mentions peonies with green markings, but by his time, appreciation of green cym-
bidiums was already well established among the literati. In seventeenth-century Europe 
some tulips had green hearts or streaks, but it was not until the eighteenth century that 
a few British florists began deliberately selecting for green auriculas.

Preferences for particular patterns and forms have also varied greatly. Striped camel-
lias were popular in Japan, and striped dianthuses and tulips became fashionable in 
Europe, but nothing comparable seems to have developed in China, where selfs were 
favored. The Ottoman Turks preferred tulips with slender, pointed petals, while Euro-
peans preferred broad, rounded petals. Long-cultivated flowers such as peonies, roses, 
and chrysanthemums increased in size in both Europe and China, but as long ago as 
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the seventeenth century Chu Ta respectfully painted modestly sized chrysanthemums. 
Europeans, Chinese, and Aztecs generally favored very full doubles, but in Japan many 
gardeners preferred semi-doubles or singles. Aesthetic preferences among plants bear 
comparison to those in painting and sculpture. Some preferences are widely shared, but 
many belong to particular times and places.

In light of the refinement of eighteenth-century ornamentals such as auriculas, tulips, 
and ranunculuses, why weren’t they recognized as art? More than two centuries earlier 
Shakespeare had reflected on a streaked gillyvor, or carnation, as representing “an art 
which does mend nature—change it rather—but the art itself is nature.”13 Here the 
word “art” means “skill” or “craft” rather than fine art. Still, Shakespeare apparently 
understood certain cultivated plants as shaped by human choices. This was a major 
step toward considering plants as fine art, because Europeans believed that art was a 
distinctively human activity, assisted, perhaps, by divine inspiration.

The idea that art is distinctly human is not universal. The Chinese, Japanese, and 
Koreans are especially relevant, since they practiced highly sophisticated ornamen-
tal horticulture, believed that art arose from nature, and attributed the aesthetic and 
philosophical qualities of art to natural objects. In China, scholars collected remark-
able stones and gnarled roots and displayed them as sculpture.14 These found natural 
objects were associated with landscape painting, which, along with calligraphy, occu-
pied the pinnacle of the visual arts.

Cultural conditions in the East would seem to have favored recognition of various 
plants, wild and domesticated, as art. But this did not happen. The reason may be that 
until very late in the dynastic period, flower painting was considered an inferior genre. 
If plants had become art, they would probably have shared the inferiority of flower 
painting. Change had little to offer.

Joseph Needham, who spent the greater part of his life studying Chinese culture, 
suggests a deeper reason why bio art did not emerge in dynastic China. In attempting 
to answer the question of why science arose in the West but not in China, Needham 
came to the conclusion that the West suffered from a “schizophrenia of the soul,” 
characterized by a sharp split between the physical world and the realms of the spirit.15 
Split consciousness was, to Needham, a condition that drove certain intellectual and 
cultural developments, notably science. Science arose in the West because it promised 
to help bridge the divide between nature and spirit and overcome the disease of dual-
ism.16 The Chinese, who did not suffer from schizophrenia of the soul, did not need to 
develop science, and did not need to heal themselves through bio art. 

In 1694 Rudolph Camerarius, a professor of natural philosophy at the University of 
Tübingen, proved that plants reproduce sexually. This made plant breeding possible 
and would eventually draw attention to the role that humans played in shaping new 



40 Chapter 4

kinds. However, in itself, an understanding of plant sexuality did not lead to recogniza-
tion of plants as fine art. Part of the reason was that for at least another century, plant 
sexuality remained controversial. During this time ornamental plant breeding became 
associated with the lower classes. However, the single greatest obstacle in the West 
to recognizing plant breeding as an art was not the scandal of plant sexuality, class 
prejudice, or even misunderstanding of the role of choice in shaping ornamentals but 
art-nature dualism, the belief that art and nature are separate.

This idea, which can be traced back to Mesopotamia, comes to us mostly through 
the Bible, which claims there is an unbridgeable chasm between human beings and the 
rest of life. According to the book of Genesis, God created humans separately from the 
beasts and in his own image, but plants and animals exist merely in their own, earth-
bound images. The implications are clear: not only are humans more important to God 
than any other kind of life, we belong to a separate and higher category of being.

Humankind’s absolutely singular and privileged place in the universe became a key 
Christian tenet, reinforced by borrowings from Greek philosophy. Aesthetic theory 
echoed church doctrine by arguing that art arose from the human mind or spirit and 
was therefore outside nature and superior to it. “Artistic beauty,” wrote Hegel, “stands 
higher than nature. For the beauty of art is the beauty that is born . . . of the mind. . . . 
God is more honored by what mind does or makes than by the productions or forma-
tions of nature” (italics Hegel’s).17

Not all philosophers were so adamant. Kant thought that art and nature were sepa-
rate but that the line between them was not always clear. In Critique of Judgment he dis-
tinguishes between the aesthetic qualities of nature and the aesthetic qualities of fine 
art, but identifies artistic genius with nature. In addition, he includes landscape gar-
dening among the fine arts, which means that living plants can be components of art.

Kant did not go so far as to recognize ornamental plants themselves as works of art. 
To have done so would have risked intellectual heresy. As if to reassure his peers that he 
was no flaming radical, he describes flowers as “free beauties of nature,” using roses as 
prime examples.18 His choice of roses rather than water lilies, say, is telling. As we have 
seen, by Kant’s time more than 200 varieties of roses were being cultivated in Europe, 
and ornamental plant breeding was well established. Yet he identifies roses as neither 
wild nor cultivated. This is a striking omission for a claim that roses represent nature’s 
beauty. By lumping wild and domesticated roses together as exemplars of nature, Kant 
left undisturbed traditional beliefs that cultivated plants are works of God created 
when the world began and unchanged ever since. His conveniently generalized rose 
maintained crucial elements of the ancient dualism that separated man from nature 
and art from life. The challenge to that dualism was to come not from philosophy but 
from science, with a little help from the arts.



What role, if any, did the arts play in the development of the theory of evolution? 
Darwin almost never refers to them in his scientific writings. In his autobiography he 
relates that as a young man he enjoyed reading Shakespeare, Milton, and the romantic 
poets, but that over the years they gradually lost their appeal, until finally he stopped 
reading poetry altogether. “I have tried lately to read Shakespeare,” he admitted, “and 
found it so intolerably dull that it nauseated me.”1

Novels, read aloud with his family, fared only slightly better. The only ones he liked 
had lovable, pretty women and happy endings.2 No Madame Bovary for Charles Darwin. 
As for paintings, a taste for them did not come naturally. While at Cambridge he was 
briefly fascinated by Sebastiano del Piombo, who excited a “sense of sublimity,”3 but 
once out of school, indifference returned.

Darwin could afford indifference to the arts, just as he could afford indifference to 
money. He came from a well-to-do family immersed in the arts. His maternal grand-
father, Josiah Wedgwood, was a fourth-generation potter who had apprenticed under 
Thomas Whieldon, the best-known English ceramicist at the time. Josiah went on to 
establish the Wedgwood pottery works, which produced some of the finest ceramics of 
late eighteenth-century England. Among his clients were Queen Charlotte of England 
and Catherine the Great of Russia. This was in an era when royalty still played a signifi-
cant role in determining the course of the arts.

Darwin’s paternal grandfather, Erasmus, is remembered today as a scientific thinker 
whose ideas foreshadowed the theory of evolution. In his lifetime, however, he was 
best known as a poet. He recorded his scientific theories and observations in verse 
form, a venerable tradition that dates back to Lucretius. Erasmus Darwin’s poetry was 
much admired by other poets, including Coleridge and Wordsworth.

Charles’s wife, Emma, a Wedgwood and his first cousin, took music lessons from 
Felix Mendelssohn and became an excellent pianist. Charles and Emma socialized with 
George Eliot. The Scottish essayist and historian Thomas Carlyle was an acquaintance 
and a close friend of one of Charles Darwin’s brothers.4 Considering Darwin’s milieu, 

5 Darwin’s Sublime
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we should be surprised if, despite his avowed disinterest in the arts, prevailing aesthetic 
values did not affect his view of the world and his work.

In The Origin of Species Darwin frequently describes nature and evolution in aesthetic 
terms. For example, in the book’s most frequently quoted passage he invites the reader to

contemplate an entangled bank, clothed with many plants of many kinds, with birds singing in 

the bushes, with various insects flitting about, and with worms crawling through the damp earth 

. . . reflect that these elaborately constructed forms, so different from each other, and dependent 

on each other in so complex a manner, have all been produced by laws acting around us. . . . Thus, 

from the war of nature, from famine and death, the most exalted object which we are capable of 

conceiving, namely the production of the higher animals, directly follows. There is grandeur in 

this view of life . . . from so simple a beginning endless forms most beautiful and most wonderful 

have been, and are being, evolved.5

This summary of the theory of evolution is not entirely scientific. No evidence exists 
that one form of life is more exalted than another, or that life is objectively superior to 
nonliving entities, or even to emptiness. Life, from a rigorously scientific, twenty-first-
century perspective, is a phenomenon that, like crystals or solar flares, can appear beau-
tiful or wonderful only when seen through the eyes of a human observer. The tangled 
bank passage is as much about Darwin’s emotional, aesthetic, and spiritual responses 
to evolution as it is about the phenomenon itself.

Scientific method has evolved to ensure that emotions do not compromise observa-
tion, methods, or conclusions, but many scientists report that the irrational plays a cru-
cial role in discovery. The tangled bank passage suggests the role that emotion played 
in the discovery of evolution. In particular, the passage shows how Darwin negotiated 
the deeply disturbing implications of what he had found.

In his writings, Darwin often returns to famine, suffering, and death. Evolution as 
Darwin understood it makes them unavoidable, but one does not sense in Darwin any 
of Malthus’s coldness or political maneuvering. To Darwin, the suffering of animals is 
profoundly troubling—so troubling that one wonders how he found the strength to 
gaze, often alone, into eons of evolutionary strife.

In his youth Darwin had prepared for the ministry, but his faith gradually waned. 
As an adult, he did not have recourse to a belief in a merciful God. He avoided commit-
ting himself on the question of God’s existence except to say that if God did exist, he 
was too remote from human affairs to help us.6 Faced with a universe without God or 
from which God had withdrawn, Darwin struggled with the possibility that the world 
and the very phenomenon of life might be malign. In his autobiography he responds 
to “some writers” (whom he does not name) “so much impressed with the amount 
of suffering in the world, that they doubt . . . whether there is more of misery or of 
happiness; whether the world as a whole is a good or a bad one.”7 Darwin’s response 
is not especially reassuring: “According to my judgment happiness decidedly prevails, 
though this would be very difficult to prove.”8
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In The Origin of Species he considers the possibility that we are trapped in a Gothic 
nightmare in which life is at the mercy of relentlessly cruel forces: “The face of Nature 
may be compared to a yielding surface, with ten thousand sharp wedges packed close 
together and driven inwards by incessant blows, sometimes one wedge being struck, 
and then another with greater force.”9

Darwin never rejected this horrific vision, but from his writings we know he found 
hope in three things. The first was scientific integrity, which afforded a measure of 
dignity and did not preclude the possibility of some form of delivery, although not by 
a personal God, and not forever. The second was family and friends. And the third was 
pleasure, especially—what concerns us here—aesthetic pleasure.10

Aesthetic pleasure may seem a puny weapon with which to do battle against nature’s 
cruelty, but Darwin worked with what he had. So often do the words “wondrous,” 
“remarkable,” and “beautiful” appear in The Origin of Species that Darwin might have 
been describing life as an authorless and boundaryless artwork, magnificent, subtle, 
astonishingly ordered, and symbolizing nothing.

In themselves, beauty and wonder, even at their most powerful—that is, experi-
enced as qualities that do not arise from what is recognizably the self—are insufficient 
to counter the immense panorama of suffering that evolution presents. Darwin over-
came the limitations of beauty and wonder by linking them to famine and death. We 
see this in his tangled bank passage, which evokes an aesthetic category many of his 
nineteenth-century readers would have immediately recognized: the sublime.

Edmund Burke and Immanuel Kant characterized the sublime as a union of beauty 
and terror that produces awe or exaltation, such as one might experience before snow-
covered mountain peaks, high waterfalls, or the Milky Way. William Turner found the 
sublime in apocalyptic sunsets, Caspar David Friedrich in shipwrecks and arctic seas, 
Bellini and Wagner in doomed love, and Thomas Cole in the rise and fall of empires.

The extreme states of mind and the inhuman scale that poets, musicians, and paint-
ers explored helped prepare consciousness for scientific investigations into geological 
time, extraterrestrial space, and atomic particles. The sublime made The Origin of Species 
possible by disentangling exaltation and transformative insight from traditional reli-
gion. By honoring states of mind central to organized religion, Darwin found a way to 
balance the psychic weight of his scientific discoveries.

Darwin’s evocations of the sublime in The Origin of Species lack the verbal accom-
plishment of a Coleridge or a Dostoyevsky. By the literary standards of his time, Darwin 
was an adequate if somewhat clumsy writer, as attested by his inexact use of the word 
“war.” It appears frequently in The Origin of Species, especially in the metaphor “war 
of nature.” He did not invent the metaphor, which is most famously associated with 
Hobbes, but by Darwin’s own account we should not assume that his choice of the 
word “war” implies relentless violence. Few of Darwin’s descriptions of evolutionary 
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processes bear comparison to traditional warfare, much less the industrialized forms of 
warfare that had begun to emerge in the nineteenth century. Although evolutionary 
change emerges from struggle and death, Darwin often characterizes that struggle as 
diffuse and marked by long intervals of stasis and calm. He even cautions readers that 
the term “struggle for existence” should be understood only “in a large and metaphori-
cal sense.”11 Failure in the struggle did not necessarily involve pain or untimely death, 
just the absence of progeny. Biological success, that is, progeny, guarantees nothing 
even remotely resembling the spoils of war. A biologically successful life may be brut-
ish, short, and miserable and an unsuccessful one prosperous, happy, and long.

Darwin repeatedly reminds us that evolutionary processes are not always brutal. 
“We may console ourselves with the full belief that the war of nature is not incessant, 
that no fear is felt [and] that death is generally prompt.”12 Furthermore, Darwin came 
to believe that on balance, happiness prevailed in the world, because otherwise organ-
isms would not reproduce.13

Despite Darwin’s shortcomings as a writer, The Origin of Species is a masterwork of 
the sublime.14 The book explores some of the same spiritual territory as Moby-Dick and 
the first movement of Beethoven’s Ninth Symphony. In one respect Darwin’s insight 
into the sublime goes beyond even Beethoven’s. Darwin finds it not only in grandeur, 
in things of inhuman scale, but in a tangled bank of modest size and intimate asso-
ciations. This bank was English and did not contain tigers, white whales, or anything 
more threatening than bumblebees. However, he recognized that insects, worms, and 
birds have arisen through countless struggles, many to the death, over vast expanses 
of time. Geological time is an ocean in which life forms rise and fall, endlessly chang-
ing, an immensity comprised of particulars, most of them very small. The histories of 
these little things reveal that even the humblest beings participate in the sublime and, 
properly understood, are expressions of it.

The little things of the tangled bank evoke the sublime, but a sublime that is begin-
ning to undergo mutation. The sublime had begun to change even before publication 
of The Origin of Species. Emma Bovary is sublime, but also shallow and ordinary. After 
Darwin the little things of the sublime would grow increasingly modest and altered 
until finally they became so overlaid with change that their ancestry would be almost 
unrecognizable. Works as unlike as Duchamp’s large glass and the epitaph Elizabeth 
Bishop chose for her tombstone, “Awful but Cheerful,” are distant progeny of Darwin’s 
sublime.

We may agree that not a single wild being, not even the most modest, the smallest 
insect or weed, not even a paramecium, is devoid of qualities resonant with the sub-
lime, but what about domesticated creatures? With them, Darwin’s mutation of the 
sublime becomes most evident.

Darwin recognized domesticated creatures as expressions of evolution’s grandeur, 
shaped by selective forces administered by humans yet fundamentally no different 
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from the forces of the wild.15 However, in his time as in ours, the prevailing popular 
view of domesticated creatures is that they are fundamentally different from wild ones. 
The common view today is that domesticates are inferior to wild ones, genetically 
debased, a unique category of organisms that humans have made into dependents, 
tools, and slaves. They are the least of the least, and definitely not sublime.

Contempt for domesticated plants and animals is not the result solely of our control 
of them. Snow leopards and gorillas in zoos do not lose their admirable aesthetic quali-
ties, not even when these are overlaid by the melancholy of captivity or the animals’ 
descent into madness. The reason for the aesthetic shift with domesticates is, I think, 
that they have undergone changes that, with rare exceptions (such as guard dogs and 
biological agents for war), have systematically diminished or eliminated everything 
unruly and immediately dangerous to humans. As a result, our encounters with domes-
ticated organisms tend to be more predictable and safe than our encounters with wild 
ones. Furthermore, selection and breeding often eliminate the most familiar aesthetic 
signs of struggle for survival: elegance, economy, austere freedom. Brindled cows and 
poofy roses are products of ruthless selection but look as if nothing grim had ever come 
their way.

Domestication transforms terror into pathos and biological farce. Disconnected 
from the sublime, domesticated creatures lack signs of its spiritual power and leave us 
vulnerable to the meaninglessness and unfocused fear that haunt the human triumph 
over wild nature. But all this is illusion, a trick our species has played on itself. Today 
domesticated creatures are far more ominous in their functions and implications than 
wild ones (except, perhaps, for a few kinds of microscopic pathogens). Our planet is 
in trouble not because of its wild creatures but because of its domesticated ones. They 
are the chief biological instruments of human appetites, dreams, and destructiveness.





With the publication of The Origin of Species, biblical accounts of life lost their strangle-
hold on Western culture. Darwin’s insights reached far beyond science and catalyzed a 
revolution too great to unfold over a decade, a generation, or even a century. One hun-
dred fifty years after The Origin of Species first appeared we have only begun to explore 
its implications for art.

Well before the end of the nineteenth century, however, several influential writers 
had claimed garden plants as art. Thomas Huxley, Darwin’s most famous defender, 
argued that ornamental plants were art, though not fine art. The French novelist Joris-
Karl Huysmans, or rather his character Des Esseintes, desperately seeking the outer 
reaches of aesthetic experience, so admired exotic and overbred plants such as caladi-
ums, with leaves colored like zinc or patterned like syphilitic sores, that he declared, “in 
these present times the gardeners are the only and the true artists.”1

By the turn of the twentieth century, plant breeding seemed on its way to becoming 
recognized as a fine art. Luther Burbank, speaking in San Francisco in 1901, declared 
that “plants can be more readily molded into more beautiful forms and colors than 
any sculptor can ever hope to equal. . . . The fundamental principles of plant breeding 
are simple. The practical applications of those principles demand the highest and most 
refined efforts of which the mind of man is capable.”2 With none of Huysmans’s irony, 
Burbank affirmed plant breeding as superior to painting and sculpture. Plant breeding 
was the supreme art.

Scientific developments lent Burbank’s claim a measure of credibility. In 1900 three 
scientists, Hugo de Vries in the Netherlands, Carl Corren in Germany, and Erich von 
Tschermak-Seysenegg in Austria, had independently rediscovered Mendel’s laws of 
inheritance. These developments elevated genetics to a science and undermined the 
strongest post-Darwinian argument against recognizing ornamental plants and fanci-
ers’ animals as fine art, the claim that human choice did not sufficiently determine 
their attributes.

The first artist to treat plant breeding as a fine art was the photographer Edward Stei-
chen. He began breeding plants while living outside Paris before the First World War. 

6 Playing God
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From the 1920s until the outbreak of the Second World War he hybridized delphini-
ums, cleomes, nicotianas, poppies, and sunflowers at his country home in Connecti-
cut. He poured his earnings from photography, which were considerable, into plant 
breeding, and for several years toyed with the idea of devoting himself entirely to 
it. Steichen compared plant hybrids to poetry and named delphiniums for poets, but 
the process of plant breeding reminded him more of photography, because both arts 
involve working with variations on a theme and both are potentially democratic. He 
dreamed of selling the seeds of his finest delphiniums for twenty-five cents a packet.3 
Adjusted for inflation, this would be only a few dollars today, within reach of almost 
everyone.

In 1936 he exhibited his hybrid delphiniums at the Museum of Modern Art. Edward 
Steichen’s Delphiniums was the first exhibition of plant hybrids as fine art held in a 
museum.

In 1939 the first book about plants as fine art was published. Sacheverell Sitwell’s Old 
Fashioned Flowers has a forgettable title but is brilliant and perverse, claiming that 
highly bred ornamental plants are fine art because they “represent a direct and con-
scious attack upon Nature.”4 Some individuals and ages prefer ornamental plants that 
evoke wild nature. Sitwell preferred artifice, which he saw as fidelity to an indisputably 
conscious, human order. “It is better to be ugly,” he wrote, “than only to be wild.”5 
Like Huysmans, Sitwell recognized ornamentals as art, but he left unchallenged pre-
Darwinian distinctions between art and nature.

Sitwell argued that garden flowers reflect not only the tastes of their hybridizers but 
also specific times and places. For example, he saw in smooth-edged laced pinks—a 
kind of dianthus with unserrated petals stippled with color—the lives of the early nine-
teenth-century weavers who bred them. These weavers, who were famous for shawls, 
lived in the town of Paisley near Glasgow and were bound by a strict Presbyterianism 
that forbade almost all pleasures. Gardening, however, was allowed. According to Sit-
well, the weavers lived “in an exotic trance, fortified by the desire for all those things 
from which their religious prejudices excluded them.” The flowers they hybridized 
expressed everything illicit.6

1939 was not a good year to launch a book claiming that ornamental plants are fine art. 
With the world on the brink of war, Old Fashioned Flowers was quickly forgotten, and so 
was Steichen’s exhibition. Steichen had believed, not unreasonably, that his 1936 show 
confirmed plant breeding as fine art. Since the end of the nineteenth century the art 
world had been embracing one new or previously unaccepted form of expression after 
another, and the Museum of Modern Art had lent its prestige to plant breeding. How-
ever, in the six decades that have followed the show, MOMA has held no other exhibi-
tions of hybrid plants. The next time that any museum anywhere exhibited plants in 
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a way that might confirm plant breeding as a fine art was in 1990, with The Iris Project 
at the University of Oregon Museum of Art. The installation consisted of several dozen 
potted Pacifica irises I had hybridized. Why the long hiatus between Steichen’s exhibi-
tion and The Iris Project?

Before the Second World War, public opinion, especially in the United States, held 
that the new science of genetics was destined to play a critical role in human affairs, 
and consequently was everybody’s business, including artists’. However, the Nazis so 
misused genetics that after the war it became the de facto property of specialists in 
medicine, government policy making, and business (despite the roles all three spheres 
had played in the Holocaust). This change came about without planning or legislation. 
Formal sanctions were unnecessary: artists, writers, and their audiences avoided genet-
ics the way trauma victims avoid certain memories.

To understand the cultural shift, it helps to look at the work of the most vision-
ary spokesperson for genetic art from the period before the Second World War, the 
writer Olaf Stapledon. Well-known in his time, he is largely forgotten today (although 
Doris Lessing paid homage to him in her Canopus in Argos series of novels). Stapledon 
took the implications of Darwinism much farther than Steichen had. When Steichen 
brought delphiniums into the Museum of Modern Art, he was fulfilling a relatively 
obvious implication of The Origin of Species: domesticated creatures that have been 
sufficiently selected for aesthetic appeal can be fine art. However, Steichen did not 
question whether an art museum was the best setting for works of living art, and he 
did not attempt to explore the radical cultural implications of Darwinism. Stapledon’s 
1930 novel, Last and First Men: A Story of the Near and Far Future, looks at some of them.

Last and First Men is simultaneously an epic, a masterpiece of science fiction, and 
a meditation on human destiny. The book begins with a war that leaves the world 
divided between the United States and China. Human history then unfolds over the 
next two billion years, during which time some eighteen different human species rise 
and fall. Evolutionary dramas so pervade Last and First Men that it can be read as an 
exploration of how Darwinism affects our understanding of what it is to be human.

Sometimes art plays a part in these evolutionary dramas, sometimes not, but 
nowhere does it play a greater role than during the epoch of the third human species, 
which appears 40 million years from now. The third men are smaller than ourselves, 
lithe, and covered with red-golden hair. They have golden eyes, “more enigmatic than 
profound,”7 catlike faces, and a mental life characterized by sensuality, spirituality, a 
love of music, and sympathy with plants and animals, but darkened by latent cruelty. 
Over eons their civilizations come and go, yet all revolve around plant and animal 
breeding. The culminating and most brilliant culture develops “plastic vital art,” which 
rejects every kind of utilitarian breeding and aims to “evoke the full potentiality of 
each natural type.”8 The ultimate aim of vital art is to heighten or, in its negative 
expressions, to undermine all life.
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In this culture almost everyone is an artist. Most seek beauty and natural order and 
produce expressions such as ants with novel instincts, supremely intelligent dogs, and 
new species to occupy empty ecological niches. But some breeders deliberately produce 
monsters. Other artists combine the two modes to create beautiful creatures with flaws. 
These might express tragic visions, or they might merely reflect the vanity or cruelty 
of individual artists. Plastic vital art eventually encompasses entire ecosystems, until 
Earth is organized as an intricate system of zoos, botanical gardens, and wild parks.

Stapledon’s account reads like imaginative contemporary speculation about the pos-
sibilities of the biological revolution. However, his treatment of eugenics identifies his 
vision with the period before the Second World War. Throughout their existence the 
third men practice eugenics, usually emphasizing “improvements about which there 
could be no two opinions,” such as eliminating hereditary diseases.9 However, some 
societies breed for physical beauty, while others seek catlike agility or exceptional per-
ception in plastic vital art. Occasionally manias burst forth. One society breeds for 
human mediums to enter into contact with divine forces. Another carries breeding for 
musical ability to such an extreme that persons hearing music not to their taste might 
run amok and kill the performers.10 Each socially sanctioned pathology runs its course 
and leaves no permanent effects on the species. But one genetic experiment proves 
disastrous. In secret, a group sets out to craft a super-intelligent being. Their culminat-
ing creation is a limbless, sexless superbrain. It is the first of the fourth men, a new 
human species. Initially this biocomputer brings great benefits to the catlike people, 
but soon it enslaves them, and then exterminates them.

The story of the third men is cautionary. Stapledon, writing before Hitler came to to 
power, was well aware that eugenics was being used to further racist and class-biased 
programs, which he abhorred. However, like most of his contemporaries, he did not 
believe that eugenics was without merit. Men and women as different as Winston 
Churchill, Julian Huxley, George Bernard Shaw, Luther Burbank, and Emma Gold-
man supported it. Their reasons were diverse, and often high-minded. Burbank, for 
example, defended immigration on eugenic grounds, arguing that racial mixing would 
produce hybrid vigor. Zoologist and peace activist David Starr Jordan opposed war as 
a biological evil that killed the fit and preserved the unsound. The first opposition to 
the indiscriminate use of x-rays in medicine came from the geneticist H. J. Muller, who 
used eugenic arguments to build his case and win support.

Stapledon, like many people of his time, associated eugenics with a range of possi-
bilities, many deplorable but some desirable. He hoped that the new science of genetics 
would be used to lessen suffering, and perhaps to improve humankind physically and 
intellectually. Many people today hope that genetics will eliminate hereditary diseases, 
but few identify this goal with eugenics. More important, no informed person today 
can assume there might be no two opinions about even a single genetic “improve-
ment” in the human species.



Playing God 51

The Nazi death camps marked the end to a period of appallingly naive but some-
times imaginative and insightful cultural experimentation involving genetics. Mean-
while, in the Soviet Union, genetic imagination received another blow. Trofim Lysenko 
rejected Mendelian genetics as bourgeois and fascist and revived Lamarckism, accord-
ing to which inheritance is subject to modification by the environment. Lysenkoism 
was without scientific merit, but it shored up utopian dreams and Stalin’s agenda. 
By the late 1930s many Mendelian geneticists had vanished into the gulag. Nikolai 
Vavilov, Lysenko’s chief opponent and one of the greatest biologists of the twentieth 
century, died of starvation in a work camp. Soviet genetics was set back a generation.11 

After the Second World War, atmospheric atomic bomb testing drew public atten-
tion in the West away from the benefits of genetics and toward the dangers of muta-
tion. From 1945 to 1960 genetic monsters ran riot in science fiction, and the idea of 
genetic art was forgotten. Plants and animals returned to art in roundabout ways in the 
late 1960s with land art. This development is explored in chapter 11, but first we will 
look at how ornamental plant breeding fared, free of art’s ambitions and pretensions 
and without art’s watchdog critics.





Plant selection involves two sets of concerns, horticultural and aesthetic. Horticultural 
concerns are straightforward. Breeders seek vigor, adaptability, and resistance to disease 
and pests, all quantifiable traits and unlikely to be questioned, although disagreements 
may arise concerning means. If genetically engineered ornamental plants become com-
mercially available, controversies will likely result, because some people are opposed 
to all forms of genetic engineering. But even gardeners who accept it may find cer-
tain applications objectionable, such as engineering for herbicide resistance. This has 
already been done with many agricultural plants. It allows greater use of herbicides 
and makes weed control easier, but poses health hazards and can cause environmental 
damage. However, as I write, transgenic ornamental plants are unavailable to garden-
ers, and as a result, horticultural selection remains uncontroversial.

Selection for aesthetic characteristics is another matter. Aesthetics involves qualities 
that can be difficult to assess and assign value. Artists, philosophers, and critics have 
developed ways of discussing and thinking about aesthetics, especially in connection 
to what we recognize as art. Most artists and designers learn the rudiments of aesthetic 
decision making in school, but plant breeders, with rare exceptions, work outside these 
systems. No plant breeder has been trained by historians of ornamental plant breeding 
or has suffered the judgment of a plant-breeding critic, because those specialties do not 
exist.

One might expect garden writing to foster awareness of the aesthetic issues in orna-
mental plant breeding, but with a few exceptions, such as Sacheverell Sitwell’s Old 
Fashioned Flowers, this has not happened. Typically, garden writers’ remarks about 
relevant plant aesthetics are brief and vague. This is because garden writing has not 
evolved in service to plant breeding but as an auxiliary to landscape architecture, food 
production, and entertainment, with a little philosophizing thrown in.

For thousands of years people have selected plants for their aesthetic qualities, but not 
until the first half of the nineteenth century were attempts made to codify excellence. 
The people who did so were called florists. At the time, a florist was someone who grew 
flowers strictly for pleasure.

7 Standards of Excellence
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As early as the seventeenth century, florists organized themselves into societies. 
Membership included landed gentry, military officers, church officials, and apothecar-
ies.1 By the eighteenth century, however, the composition of florists’ societies in Great 
Britain had changed, with weavers and other artisans dominating. These were city- or 
town-dwelling men who grew flowers on small plots of land adjacent to their homes. 
Since most eighteenth-century artisans worked at home, they were able to tend their 
plants intermittently throughout the day. Their devotion and attentiveness helped 
produce some of the most remarkable plants ever grown.

The florists who concern us here are those who, in addition to growing flowers for 
pleasure, created new kinds. We know little about the methods that eighteenth-century 
florists used to “improve” plants, but well before the discovery of plant sexuality, flo-
rists were making extremely sophisticated selections from open-pollinated flowers.

The kinds of plants that florists selected and deliberately bred had to meet very 
specific requirements. Flowers had to be showy and highly variable. The plants had to 
be relatively easy to grow and capable of reproducing both sexually and vegetatively. 
Sexual reproduction was necessary to produce new varieties, but vegetative reproduc-
tion was essential so that new varieties could be propagated unaltered. In the eigh-
teenth century only eight kinds of plants in cultivation met all of these requirements 
and received sustained attention from florists. The classic eight were carnations, pinks, 
tulips, hyacinths, ranunculuses, anemones, polyanthuses, and auricula primulas. In 
the early nineteenth century pansies and dahlias were added, and by midcentury the 
list included hollyhocks, pelargoniums, calceolarias, roses, camellias, and fuchsias.

The florists shared their creations at feasts. During the eighteenth century and into 
the first decades of the nineteenth, florists’ feasts were held in pubs and inns and 
attended primarily by other florists. Much drinking was involved, sometimes so much 
that societies fell into disrepute and had to be disbanded. Public interest grew neverthe-
less, and eventually the shows were moved to larger and more prestigious venues, such 
as halls and pavilions. Crowds turned out. Florists’ shows reached their zenith between 
1830 and 1840, when even royalty attended.

The prizes awarded to growers of winning flowers were modest, consisting of med-
als, utilitarian items such as copper kettles and silver spoons, or small cash awards. But 
prestige can be a powerful motivator, and as shows grew larger the competition became 
fiercer. This put pressure on judges to justify their decisions. Judges had originally been 
“ancient and judicious Gardiners.”2 As early as 1792 James Mattock had attempted 
in The Florist’s Directory to define the desirable qualities of auriculas and other flo-
rists’ flowers, but evidently no consensus was reached, and by the 1830s accusations of 
unfair judging were common.

According to George Glenny, a landscape designer and horticultural writer of the 
time, the dilemma that florists and plant judges faced was that “the definition of excel-
lence [is] arbitrary.”3 Each individual had his own preferences. In addition, there were 
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pronounced regional differences. For example, tulip fanciers in the north of Britain 
were primarily concerned with the quality of markings, while fanciers in the south 
focused on shape and purity of color.4 Glenny grappled with such inconsistencies and 
during the 1830s developed a system that provided what he considered to be unam-
biguous rules for judging florists’ flowers anywhere.

Glenny produced lists of ideal “properties” for flowers. He insisted on formal pat-
terning and geometric precision: circular silhouettes and flowers shaped like spheres or 
portions of spheres (figure 7.1). This ideal applied to all flowers, irrespective of biologi-
cal origins. Whether judging a carnation or a rose, a fuchsia or a tulip, Glenny insisted 
that awards should go to flowers with petal edges that were smooth rather than ser-
rated and colors that were bright, clear, and distinct. If patterned, the markings had to 
be conspicuously regular. Striped carnations, for example, needed “colour . . . clear and 
distinct, not running into one another, not confused, but dense, smooth at the edges 
of the stripes, and well defined. The colours must be bright and clear, whatever they 
may be; if there be two colours, the darker one cannot be too dark, or form too strong 
a contrast with the lighter.”5

Glenny’s standards gained widespread acceptance because they afforded judges 
seemingly objective criteria for evaluating aesthetic qualities. Also, many florists prob-
ably shared Glenny’s vaguely platonic ideals. But Glenny did more than bring order to 
flower judging, he aligned ornamental plant breeding with the dominant forces of the 
time. The age demanded quantification and mastery of nonhuman nature. Transfor-
mation of raw materials into goods was the mark of progress. Glenny offered a model 
for the containment and taming of ornamental plants—as well as the containment of 
potentially disruptive aesthetic preferences.

A few poets, artists, and scientists, and many of the victims of industrialism, resisted 
it and its notion of progress. Ruskin attacked florists’ flowers from the perspective of 
art. The botanist and garden writer Forbes Watson proposed an aesthetic informed by 
botanical science. But Glenny had the sensibility of neither an artist nor a scientist. 
He rejected “the kind of flowers that botanists delight in . . . [flowers from] a state of 
uncultivated nature.”6 Ornamental plant breeding, as he envisioned it, would contrib-
ute to progress by realizing the ancient dream of perfecting nature and embellishing 
the realm of human control.

The word “amateur” comes from the Latin amator, or lover. Florists were amateurs 
in the original and best sense of the word: people who worked for love or out of obses-
sion, not for money. However, as hybrids acquired greater monetary value and trades-
men became involved in plant breeding, commercialism and professionalism overtook 
floristry. After 1840, rising land prices and the emergence of consumer culture further 
undermined the florists’ world. Many artisans lost their work. Florists’ societies per-
sisted into the twentieth century, and a few survive even today, but they are no lon-
ger at the center of ornamental horticulture. Yet, as floristry declined, Glenny’s ideas 
spread.
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Figure 7.1
Ideal flower forms at the time George Glenny was codifying standards of excellence. Clockwise 

from upper left: top view of an ideal pink, a perfect petal of a pink, side view of a pink, an ideal 

polyanthus, an undesirable petal of a pink, top view of a perfect ranunculus. Center: side view of 

a ranunculus.

From The Gardener and Practical Florist (London: R. Groombridge, 1843).
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In the second half of the nineteenth century, new plant societies were organized in 
Europe and the United States. Organizations such as the National Auricula Society (Brit-
ain, 1872), the National Dahlia Society (Britain, 1876), and the American Rose Society 
(United States, 1892) were modern in their essential features. Each had a broad national 
base of members, linked together by new railway systems. Each society focused on just 
one kind of plant. Members exchanged information on plant culture, breeding, and 
exhibiting, as had the florists, but the new societies had greater resources. These made 
possible specialists’ publications and the sponsorship of plant-collecting expeditions as 
well as of scientific research, much of it useful to hybridizers.

In the United States today there are separate national societies for many different 
ornamentals, among them chrysanthemums, irises, daffodils, orchids, rhododendrons, 
azaleas, daylilies, peonies, gesneriads, primroses, and begonias. Each society determines 
its own standards of excellence, but all resemble one another. All are descended from 
Glenny’s system, or strongly influenced by it. All attempt to balance horticultural and 
aesthetic considerations. Most systems require separate evaluation of different features 
of plants, which assures that no hybrid will win high awards for a single outstanding 
feature—for fine color, say, or exquisite form—if other qualities are lacking.

Over the years, perfections have multiplied. Glenny recognized a single ideal form, 
the circle—or, in the case of full doubles, the sphere, or some portion of one. Among 
the many different kinds of dahlias, for example, Glenny valued only ball-like, formal 
doubles between four and six inches across.7 Today dahlia growers can exhibit not 
only formal doubles that range in size from an inch across to more than a foot but also 
informal doubles, cactus-flowered, water-lily-flowered, and orchid-flowered doubles, as 
well as singles, anemones, and collarettes. Each type has its own ideal characteristics.

The 2007 Handbook for Judges and Show Officials of the American Iris Society shows how 
Glenny’s system has been adapted to a flower he did not consider worthy of attention. 
The Handbook discusses seventeen classes of irises and has guidelines for judging them 
both in the garden and on the show bench.8 The scale for garden-judged introduced 
varieties of miniature tall bearded irises is typical. (Miniature tall irises are defined in the 
Handbook as plants that are sixteen to twenty-seven and a half inches tall, smaller and 
more delicate-looking than tall bearded irises but taller than miniatures and dwarfs.)

Flower proportion 25 points

Flower color and finish 20

Flower form 10

Flower substance and durability 10

Stalk buds and branches 10

Stalk characteristics 5
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Foliage 10

Distinctiveness 25

Total 1009

The scale is exact and authoritative, but it raises obvious questions. How were num-
bers assigned? Why 20 points for flower color and finish? Why not 10, which garden-
judged border bearded irises receive in the Handbook, or 15, which intermediate irises 
receive,10 or something else altogether? The Handbook provides no clues. Shouldn’t fra-
grance be rewarded? Fragrance is one of the outstanding features of bearded irises. The 
Handbook acknowledges this but does not reward fragrance, because it “is subjective. 
What smells heavenly to one individual may be offensive to another.”11 However, the 
same is true of every other aesthetic quality. If subjectivity disqualifies scent, shouldn’t 
it also disqualify color and form? The Handbook doesn’t explain. Color in tall bearded 
irises should “shine,” be “brilliant, delicate or rich,” be “bright and pleasing,” and 
should “create harmony,” but must never be “dull or drab,” “rough,” or “strike a dis-
cordant note.”12 To me this sounds like advice for shopping mall decor. Why not strike 
a discordant note in plant breeding? Life is full of discords, and so is art.

As for the forms of tall bearded irises, “rounded falls are highly regarded, but if the 
shape approaches a circular form, it should be ruffled. Narrow, rectangular or strappy 
falls are not acceptable.”13 Line drawings of heavily ruffled bearded irises reinforce the 
text. However, ruffles, as well as rounded, horizontal falls, which the Handbook also 
advocates, are not representative of bearded irises in the wild, or of most irises that have 
been cultivated over the last 2,500 years (figure 7.2). The Handbook does not say why 
such unrepresentative forms are desirable; their superiority is taken to be self-evident.

Opinion in Europe is sufficiently divided that some breeders there have felt com-
pelled to defend ruffles. The late Peter Werckmeister, a German iris breeder and expert, 
believed that “present-day irises are more beautiful than anything before,” and consid-
ered ruffling a key element of this beauty because wavy flower parts bring to mind “the 
sturdiness of corrugated iron.”14 He admitted that this comparison might have been 
a bit shocking yet was “indisputably the mot just,” because one aim of plant breeding 
is to overcome the fragile appearance of flowers, which reminded him (and should 
remind everyone else, he implied) of death. He went on to say that falls should be bred 
horizontal, because vertical falls look “crestfallen” and point downward toward the 
earth, and death.15

From the evidence of sales, many American gardeners must agree with Werckmeister 
that present-day irises are more appealing than the tailored sorts that prevailed before 
the mid-twentieth century. However, I doubt that many Americans see corrugated iron 
in wavy flower parts, or death in vertical falls. What do ruffles express to Americans? 
Other fluffy, extravagant things, I expect, such as Barbie’s flounces, or Las Vegas. Life, 
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these confections announce, is here for our entertainment. It is something for us to 
buy, enjoy, and leave behind.

The Handbook’s aesthetic values are as unerringly aligned with dominant social 
forces today as Glenny’s system was with the British industrial revolution. Glenny’s 
insistence on perfectly circular, precisely patterned flowers served a rapidly expanding 
industrial order that could still hope for escape from nature, and distraction from itself, 
through metaphysical forms. More than a century and a half has passed. Industrial 
society no longer sustains untarnished utopian dreams, much less metaphysical ideals. 
It has overreached, and among the likely futures is wrenching change, perhaps even 
collapse. But in the face of ominous signs, consumer society continues to do what it has 
always done best. Today’s standards of excellence serve the machineries of diversion.

I have criticized the American Iris Society’s standards of excellence not because their 
failings are exceptional but because they are representative. Other plant societies do 
much the same. The American Orchid Society, for instance, instructs judges to reward 
roundness in a stunning array of genera, each notable for diverse and highly distinc-
tive flower forms. According to the society’s Handbook on Judging and Exhibition, judges 
must favor roundness in complex paphiopedilum hybrids, as well as in cattleyas and 
allied genera. The cymbidium form must be “toward roundness and fullness”—this 
despite the long history of cymbidium culture in China, which has produced some 
of the most refined orchids in cultivation, none of them round. The general forms of 

Figure 7.2
Tall bearded irises. Left: tailored. Right: ruffled. Most bearded iris species are tailored. The tailored 

example here is “Copper Lustre,” which won the Dykes Medal, the highest award given to irises, 

in 1938. The ruffled iris is “Olympiad” by Joe Ghio, 1984.



60 Chapter 7

miltonias and odontoglossoms should be “toward fullness, roundness and flatness.” 
And phalaenopsis and vandas should have flowers with a general form “toward round-
ness, fullness, and flatness.”16

The problem for all national plant societies today is that Glenny’s system, despite 
extensive modifications, is hopelessly antiquated. Guidelines more suited to our times 
will require building on what we know about aesthetics and ecology, and on what 
ornamental plant breeding in fact is: a long-term experiment in applying human con-
sciousness to evolution.

This experiment is more important than we may realize. Except for some biotech 
art, highly bred ornamental plants represent the only human intervention in evolution 
that is not circumscribed by practical necessities, scientific imperatives, or urgent ethi-
cal concerns. With ornamental plants, experimentation can be relatively free. Exercise 
of that freedom may have much to tell us about the possibilities and dangers that we 
face as we bring greater consciousness to evolution.

Freeman Dyson has predicted that in the next fifty years, biotechnology will become 
as important in daily life as computers were in the previous fifty. Do-it-yourself genetic 
engineering kits will become widely available. Not only professionals but “housewives 
and children will give us an explosion of diversity.”17

An old, persistent fear is that if humans exercise too much control over evolution, 
we will degrade or destroy much of life. This may turn out to be true. Much of the evi-
dence from past selection, and from contemporary ornamental plants, is sobering. In 
the next chapters we look at how people have used ornamentals to express a range of 
human wishes, desires, and dreams. Some ornamentals manifest humankind’s better 
angels, others humans’ capacity for folly and delusion, and ignorance of life.



Doubles are flowers with extra petals or petal-like parts. In the wild, doubles are rare, 
but in cultivation they are so common that many gardens contain nothing else. Why 
are doubles common in cultivation? I asked gardeners, nursery managers, garden writ-
ers, and ornamental plant breeders this question. They gave five different explanations:

1. Doubles are showier than singles.
2. Doubles are larger in the wild than singles, and therefore more likely to be noticed 
and brought into cultivation.
3. Doubles bloom longer than singles.
4. Doubles bloom more abundantly than singles.
5. Doubles are more fragrant than singles.

How accurate are these explanations?
Opinions about what is showy differ, but to the extent that showiness involves 

visual strength, full doubles tend to be less showy than singles or semi-doubles of com-
parable size and color. This is because singles and semi-doubles very often have promi-
nent and visually contrasting centers, but full doubles do not. Also, some doubles are 
too small to be showy.

The second claim, that doubles are larger in the wild than singles, is substantially 
untrue. In the wild some double flowers are larger than corresponding singles, but this 
does not mean that large size is typical of wild doubles. Large doubles are likely to catch 
the eye because they are large, not because they are double. Over the years I have seen 
a fair number of double delphiniums (D. trolliifolium) growing wild in western Oregon, 
and these had approximately the same size range and visual strength as wild singles. 
The little composite, Bellis perennis, which is naturalized in western Oregon, usually has 
one or two tiers of ray petals, but semi-doubles with three or more tiers occasionally 
occur. On average, semi-doubles appear to be smaller than singles. Full double bellises 
in my part of Oregon are very rare outside of cultivation, but the half dozen or so that 
I have seen have all been smaller than typical singles.

8 Doubles
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My experience as a plant breeder bears out observations from the wild that doubling 
is not usually associated with large size. When I crossed opium poppies and orientals 
(Papaver somniferum x P. orientale), some doubles appeared, but all the largest hybrids 
were singles. In the fourteen years I have bred streptocarpuses, all hybrid offspring with 
exceptionally large flowers have been singles.

The third and fourth claims, that doubles bloom longer and more abundantly than 
singles, are true in some cases. For example, in cherry flowers ripening pollen triggers 
petal loss, so when doubling results in sterility, as sometimes happens, no triggering 
takes place, or it may be much delayed. As a result, double cherry flowers last longer 
than singles. Also, sterile plants are sometimes more vigorous and floriferous than fer-
tile ones because sterile flowers do not expend energy in seeds. However, singles can 
also be sterile, long-lasting, and floriferous. Extended bloom may explain the popular-
ity of a few kinds of doubles but does not explain the popularity of doubles in general. 
Longevity of bloom is important in some circumstances, for example in public plant-
ings and with cut flowers, but on the whole, the pleasures of flowers have little to do 
with how long they last. If anything, we value them because they are fleeting.

As for the fragrance of doubles, some but not all are more fragrant than singles. In 
roses, perfumes originate in cells on the undersides of petals, so more petals can mean 
more perfume. The intense fragrance of some double roses almost certainly favored 
their domestication and dissemination. However, contrary to horticultural myth, not 
all old double roses are strongly scented. Some are almost scentless. Many popular dou-
bles, such as camellias and hibiscuses, are unscented, and others, such as marigolds and 
petunias, have fragrances that do not appeal to everyone. With the important excep-
tion of roses, fragrance is probably a secondary factor in the popularity of doubles.

To answer the question of why doubles have become so common, we need to look 
more closely at the flowers themselves and their histories.

By convention horticulturists divide doubles into categories based on visual resem-
blances rather than evolutionary relationships. The two most important kinds of dou-
bles according to horticultural convention are formal and informal. Formal doubles 
have petals shaped and arranged with extreme regularity, even to the point of appear-
ing to be mathematically conceived, machine-made objects. Some formal doubles look 
almost alike. For example, double ranunculuses and smooth-edged, formal carnations 
can be easily confused. However, no ball dahlia is likely to be mistaken for camellia 
‘Sawada’s Dream’ (figure 8.1). Formal double flowers enjoyed their greatest popularity 
in nineteenth-century England. They continue to be bred, but today most gardeners 
favor informal doubles.

Informal doubles have petals of varying sizes and shapes, arranged rather casually. 
So many different ornamentals have informal double cultivars that today these account 
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for a significant fraction of garden flowers. There are four main types: peony, daisy, 
chrysanthemum, and broad-petaled semi-doubles (see appendix 3 and figure 8.2).

Some doubles combine formal and informal qualities, or fit in neither category. 
Anemone-form flowers, for instance, have two distinct kinds of petals or petal-like 
flower parts: an outer ring of broad or visually prominent petals, and a center packed 
with narrow petals, petaloids, or tubular disk florets (figure 8.3). From a botanical per-
spective some anemone-form flowers are singles and others are doubles, but all have 
the same general appearance.1 This form was popular in eighteenth-century Europe.

Rose-form doubles have broad petals and are intermediate between formal and 
informal (figure 8.4). As the flowers open they retain for a time a peaked, budlike struc-
ture of furled petals in the center of the bloom. This form is characteristic of tea roses, 
which did not reach Europe from China until the end of the eighteenth century. Earlier 
European roses had other forms, which for centuries had influenced the selection of 
doubles in other genera. Doubles modeled on tea roses did not appear in Europe until 
the nineteenth century. Today there are rose-form cultivars of begonias, impatiens, 
primroses, jasmines, and pelargoniums.

Water-lily-form flowers resemble their namesake and have petals that are long and 
somewhat narrow, but are neither spidery nor recurved (figure 8.5). The petals are 
always smooth-edged and without ruffles. Water-lily-form cultivars occur among dahl-
ias, epiphyllums, and camellias. Horticulturally this kind of double is relatively new, 
having become an objective of breeding only in the twentieth century. It is the only 
type of double modeled on a single. Modeling doubles on singles may seem paradoxical, 

Figure 8.1
Formal doubles. Left: ball dahlia. Right: camellia ‘Sawada’s Dream.’
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Figure 8.2
Four types of informal doubles. Clockwise from upper left: common type (semi-double with broad 

petals), peony type (full double with broad petals), daisy type (semi-double with narrow petals), 

and chrysanthemum type (full double with narrow petals). The flowers depicted are (from upper 

left): marigold, rose, chrysanthemum, and Chinese aster.
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but single water lilies have enough petals to superficially resemble doubles. A few other 
singles look like doubles. Dandelions, hawkweeds, and a number of other composites 
have proliferations of ray petals or raylike florets. Wild trolliuses have two rows of 
petals and appear to be broad-petaled informal semi-doubles. Some single cacti and 
mesembryanthemums also resemble semi-doubles.

A few highly bred single flowers look like informal doubles. Parrot tulips, which 
have twisted and lacinated petals, mimic the visual incoherence of the more shapeless 
kinds of full informal doubles (figure 8.6). The same is true of extravagantly ruffled 
singles, such as pansies, and the most frilly sweet peas. Certain singles that flower in 
heads, for example, hydrangea “Grandiflora,” canna “Tropical Rose,” and many pel-
argoniums and rhododendrons, are easily mistaken for informal doubles. Even a few 
foliage plants such as ruffled ornamental kales mimic doubles.

Double dahlias that look like water lilies are what biologists call mimics, organisms that 
survive by resembling other organisms. The most familiar mimic in North America is 
the viceroy butterfly, which imitates the monarch. Monarchs are distasteful to birds, so 
mimicry provides the palatable viceroy some protection.

Butterfly mimics warn predators away, but ornamental plant mimics survive by 
attracting cultivators. The advantage for dahlias and other garden flowers in mimick-
ing water lilies is that most gardeners know and love water lilies, so any flower that 
resembles a water lily is likely to trigger fond memories and be welcomed into the gar-
den. Familiar appearances favor survival.

Figure 8.3
Anemone form. Left: peony. Right: chrysanthemum.
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The reverse is also true: unfamiliarity is usually disadvantageous. Most gardeners 
see extremely atypical hybrids as freaks, mutants, or diseased. Atypical plants can arise 
spontaneously or through a breeding program, but either way they are likely to end up 
on the compost heap. Only a rare few win acceptance as curiosities or novelties. For 
example, horned irises, which have beards that extend beyond the normal position on 
the falls (figure 8.7), were unprecedented in appearance when first reported in 1922. At 
the time they were described as monstrosities.2 Not until the mid-1940s did breeding 
for beard extensions begin.3 As recently as the 1980s, such irises were often dismissed as 
deformed. However, early in the 1990s horned irises, along with spooned irises, which 
have a petal-like extension on the beards, were successfully marketed in the United 
States as “space age” irises. Today they are widely cultivated and judged according to 
their own criteria by the American Iris Society. Horticultural hybrids resemble popular 
songs: success is usually contingent on instant familiarity. What is called “new” usually 
involves only small variations on established themes.

In Europe, the first widely grown doubles were gallica, damask, and centifolia 
roses, and until the seventeenth century most horticultural doubles resembled them. 
Gerard’s Herball, which was published in 1597, includes illustrations of double cherries, 
peonies, roses, carnations, hollyhocks, and calendulas. None of these except calendulas 
is visually very distinct from old double roses. The range of doubles available today is a 
relatively recent development.

Figure 8.5
Water-lily form. Left: dahlia. Right: water lily ‘H. C. Haarstick.’

�

 Figure 8.4
Rose-form doubles. Top to bottom: camellia-flowered tuberous begonia (begonia family), rose 

‘City of London’ (rose family), and double azalea (heath family).
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Figure 8.7
Horned iris.

Figure 8.6
Parrot tulip: a single that resembles an informal double.
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Mimicry among horticultural doubles is like mimesis in art. Just as no one believes, 
except perhaps for an instant, that painted grapes actually are grapes, no experienced 
gardener believes that a roselike begonia actually is a rose. But deception is not the 
point. We are intrigued by resemblances, illusions, and tricks. Gardens are places where 
play is an evolutionary force and masquerade a strategy of survival—which suggests a 
name for this kind of mimesis: evolutionary masquerade.

Evolutionary masquerade is unique to humanly domesticated organisms. It occurs 
only where language affects selection.4 The phenomenon is most widespread in flowers, 
but it also occurs in some colored-leaf and variegated-foliage plants, and to a limited 
extent among weeping, fastigate, and contorted trees. In all instances of evolutionary 
masquerade, survival involves human aesthetic preferences. Economic plants, some 
of which have undergone thousands of years of selection, do not mimic one another. 
Nonshattering seed heads have evolved in wheat and corn, but this is a very different 
kind of humanly caused convergent evolution.

Evolutionary masquerade is so remarkable a phenomenon that it deserves gardens all its 
own. A masquerade garden could consist entirely of peony-type doubles or be restricted 
to semi-doubles with broad petals (figures 8.8, 8.9), all, perhaps, of the same color. A 
more playful approach would be to explore masquerade of many sorts, and make a 
garden of plants that mirror one another’s appearances. There might be an array of 
tuberous begonias, some resembling old-fashioned double roses, others with lacinated 
petals, like carnations, or with two tiers of petals suggesting daffodils. To enhance illu-
sion, the daffodil-like begonias would be yellow or white. Hollyhock-begonias, grow-
ing upright with single stalks and bearing full double flowers, might grow in the shade 
of actual hollyhocks that resembled anemones or peonies. Peonies might also mimic 
anemones, as could camellias and dahlias, but anemones could look like roses. Beside 
the anemone-flowered dahlias might be ‘Radio Extra Selected’ calendulas, which are 
easily confused with cactus-flowered dahlias. Another calendula, ‘Geisha Girl,’ could 
be interplanted with marigold ‘Merrymum.’ Both of them are virtually identical with 
chrysanthemums. All shrubs and trees could have white-and-green variegated foliage, 
or be of the same shade of purple.

In this garden of mirrors, names would add to the confusion. Begonias that look like 
roses but are called “camellia-flowered” could grow beneath camellia ‘Rosae Papaver.’ 
Azalea-flowered godetias would not look like azaleas, especially when azaleas look like 
roses. And the double orchid-flowered dahlia ‘Jescot Lycia’ would look even more like 
a water lily than water-lily-flowered dahlias.

What does history tell us?
Among the earliest images of double flowers are rosettes from the Temple of Deme-

ter at Eleusis, which dates back to the eighth century BCE and served as a religious 
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Figure 8.8
Evolutionary masquerade: informal full doubles with broad petals. Clockwise from upper left: 

carnation ‘Clarice’ (dianthus family), camellia ‘Preston Rose’ (tea family), herbaceous peony ‘Bev’ 

(peony family), opium poppy ‘Paeony Flowered’ (poppy family), petunia ‘Double Multiflora’ 

(nightshade family), kerria ‘Pleniflora’ (rose family), rose ‘May Queen’ (rose family). Center: hibis-

cus ‘Jewel of India’ (mallow family).
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center until the fifth century CE. The rosettes show flowers with one or two tiers of 
broad petals, eight (or occasionally twelve) petals in each tier. These stylized flowers are 
opium poppies.5 They were associated with Demeter.

To the Greeks, the Eleusinian Mysteries were among the most important of all reli-
gious events. They overcame death and held the human race together.6 We do not 
know what transpired during the mysteries. In the thirteen centuries they were prac-
ticed, no one that we know of committed the full experience to writing—a notable 
absence in light of the Greeks’ propensity for the written word.7 All initiates were sworn 
to secrecy on pain of death, but the oath may have been unnecessary: the initiation 
experience may have been so powerful and exalting as to be literally inexpressible. 
Some scholars suggest that initiates drank a mind-altering brew that contained Amanita 
muscaria, ergot, or opium.8 If this is true, why are double poppies rather than singles 
depicted at Eleusis? Doubles do not produce better opium than singles, and there is no 
evidence that singles were less important to Demeter than doubles.

The “Homeric Hymn to Demeter” mentions a plant that resonates with double pop-
pies, and may help explain why they are depicted at Eleusis. The poem was written in 
the seventh century BCE and tells of the founding of Eleusis by Demeter. When the 
story begins, she and Zeus, who is her brother, are lovers and have a beautiful daughter, 
Persephone. Persephone catches the eye of Hades, god of the underworld, who asks 
Zeus for her. He consents without consulting the girl or Demeter.

One day while Persephone is picking flowers, she sees a marvelous “hundred-
headed” flower.9 As she reaches to pluck it, the earth opens and Hades bursts forth in a 
golden chariot pulled by immortal horses. He seizes Persephone and carries her down 
to the realm of the dead.

Overcome by grief and fury, Demeter searches the world for her lost daughter. Win-
ter settles in and crops fail. Food supplies give out. Humans begin to starve, and eventu-
ally face extinction. At this point the gods intervene. Love for humankind has nothing 
to do with it. The gods crave burnt offerings that only humans can provide. The smoke 
from offerings apparently affects the Greek gods something like tobacco, and to protect 
their supply, the Olympians work out a compromise that allows Persephone to return 
to Demeter for part of the year. Winter gives way to spring, and vegetation is reborn.

What makes the story of Demeter and Persephone contemporary is that Demeter 
grieves at human expense. The goddess of regeneration and fertility is willing to let 
our species perish. To be fair, “willing” may not be exactly the right word, since it 
implies choice. Demeter’s reaction to the loss of her daughter is awe-inspiring in part 
because it takes the form of an overwhelming natural process. So do the actions of Zeus 
and Hades. Although the Greek deities have human forms, they embody processes 
and forces as much as choices. In this respect most of the Greek gods and goddesses 
resemble plants, as well as those parts of ourselves that we do not ordinarily feel: our 
livers, spleens, endocrine systems, and DNA.
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Figure 8.9
Evolutionary masquerade: informal semi-doubles with broad petals. Clockwise from upper left: 

oriental poppy ‘Prince of Orange’ (poppy family), clematis ‘Duchess of Edinburgh’ (ranunculus 

family), portulaca ‘Sundial White’ (portulaca family), geum ‘Mrs. Bradshaw’ (rose family), fall 

anemone ‘Margarete’ (ranunculus family), rose ‘Célina’ (rose family). Center: cosmos ‘Sunny 

Gold’ (composite family).
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The hundred-headed flower is usually identified as a narcissus. To the Greeks, the 
narcissus was the flower of the underworld, of death, and of the Furies. At Eleusis, 
depictions of double opium poppies may have been intended to evoke both Demeter’s 
poppy, with its connotations of sleep and regeneration, and the wondrous narcissus 
that drew Persephone to her fate, the rare flower that heralds extraordinary experience.

But this is only speculation. The Greeks did not attribute meaning to all doubles. 
Herodotus (ca. 485–425 BCE) wrote of the “gardens of Midas son of Gordias, where 
roses grow untended, each one having sixty petals, surpassing all others in fragrance.”10 
Herodotus does not suggest that the doubles were sacred, portentous, or even beautiful. 
He delighted in odd things and may have thought that the roses of King Midas were 
marvelous monstrosities.

Theophrastus (372–287 BCE) describes roses with twelve to twenty petals, and had 
heard reports of a hundred-petaled flower.11 Like Herodotus, Theophrastus does not say 
why he considered many-petaled roses worthy of mention, beyond the fact that they 
are unusual. However, in the context of his writings, in which he discusses at length 
such horticultural phenomena as out-of-season flowers and fruits with peculiar colors, 
his reaction to doubles is tepid. He devoted only a few sentences to them, and did not 
attempt an explanation.

The Romans were more sophisticated horticulturists than the Greeks. Pliny the Elder 
(23–79 CE) is the first ornamental plant critic on record. He evaluated ten different rose 
cultivars, paying particular attention to color, fragrance, and petal number. To Pliny, 
more was better when it came to petals, except for the very double white Alabandian 
rose, which he criticized for being too small.12

The first records of doubles are Greek, but this is not proof that the Greeks were the 
first people to cultivate them. In light of the antiquity of ornamental horticulture in 
Mesopotamia, doubles may have been cultivated there long before they were in Greece. 
However, the earliest records of doubles from non-Ionian Asiatic lands encompassed by 
the Persian Empire come much later. There is mention of a hundred-petaled camphor 
rose in the eleventh century CE,13 and from the fourteenth century on, double roses 
appear in Persian miniatures.14 At about the same time in Iran and parts of Central Asia 
where Chinese influence was strong there were paintings of double peonies. Double 
opium poppies adorned Moghul prayer rugs.15 Were doubles late in coming to this 
part of the world? Were records never made, or lost, or are they waiting to be found? 
Perhaps someday we’ll know more.

Doubles are quite rare in the wild but probably occur wherever diverse flowering plants 
can be found. As a result, taste for doubles may have arisen independently in different 
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places. The Chinese could have acquired doubles, or a taste for them, from the West. 
Merchants carried seeds and other live organisms along the Silk Route. There are records 
of plants being brought to China from Central Asia as early as 128 BCE.16 A double form 
of jasmine may have been introduced from the Middle East in the third century CE.17 
It is possible that the opium poppy, which originated in Europe or Asia Minor, was 
introduced to China as a double and an ornamental at a very early time.18 However, the 
Chinese may very well have discovered doubles independently.

Double flowers were grown in China at least 1,500 years ago. According to Peter 
Valder, references to “hundred-petaled” and “thousand-petaled” lotuses can be found 
in the Six Dynasties period (265–589 CE).19 The Chinese used the terms “hundred-pet-
aled” and “thousand-petaled” to describe flowers with many more petals than usual, 
that is, what we call doubles. A painting by Xu Xi, who was active in the last half of 
the tenth century, shows fully double tree peonies.20 Valder writes that double peonies 
already existed in the Tang dynasty (618–909 CE).21 During the Tang some peonies 
were so highly regarded and expensive that the poet Po Chü-i remarked with melan-
choly wonder that one prize plant might “pay the taxes of ten poor houses.”22

Chrysanthemums were cultivated as long ago as 500 BCE,23 but I can find no evi-
dence for double chrysanthemums in China until the Yuan dynasty (1279–1368), 
when semi-doubles appear on ceramics.24 Full doubles appear in a Ming dynasty paint-
ing by Chen Shun (1483–1544),25 and a vase from the same period shows three differ-
ent kinds of double chrysanthemums.26 Yun Shouping (1633–1690) depicted twelve 
different kinds of full double chrysanthemums in the painting Chrysanthemums and 
Rocks.27 The flowers vary considerably in size and type of doubling.

In addition to peonies, chrysanthemums, and lotuses, the Chinese grew many other 
kinds of doubles, including camellias, peaches, hollyhocks, jasmines, plums, crab 
apples, kerrias, balsams, gardenias, daylilies, pomegranates, opium poppies, roses, mal-
lows, and Hibiscus rosa-sinensis.28 H. rosa-sinensis is unknown in the wild, but is thought 
to have originated in continental tropical Asia. In the eighteenth century Captain 
Cook and other European explorers found double forms of H. rosa-sinensis cultivated in 
several Pacific Island groups.

The Japanese borrowed many ornamentals from China and grew double peonies, chry-
santhemums, camellias, roses, opium poppies, and plums.29 Japanese horticultural 
aesthetics differed from Chinese aesthetics, however, and favored different kinds of 
doubles. The Japanese developed anemone-type peonies, which from the evidence of 
paintings have never been popular in China, although they were grown there. The Jap-
anese crossed Chinese chrysanthemums with species that grew wild in Japan to create 
new forms and colors, and selected many different double forms of azaleas, including 
flowers with petaloids, hose-in-hose doubles, and full doubles.
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Independent of developments in China, Mesopotamia, and Greece, the Aztecs had 
pleasure gardens in which they grew several kinds of double flowers. Illustrations of 
seven of these appear in the Florentine Codex, a catalog of the peoples, history, customs, 
religious beliefs, plants, animals, and minerals of Mexico, which was then called New 
Spain. The Florentine Codex was compiled between 1559 and 1569 by native Mexicans 
under the guidance of a Spanish Franciscan, Bernardino de Sahagún. Book Eleven of 
the Florentine Codex, subtitled Earthly Things, focuses on natural history, and mixes 
medieval, Renaissance, and Native American elements in a way that strikingly resem-
bles the cultural mixing characteristic of our own time.

In Earthly Things, observation blends with imagination to form a single reality. Bears 
hiss rainbows, and hummingbirds hibernate by inserting their bills into tree trunks, 
molting, and assuming the appearance of dead leaves. The text of Earthly Things is 
descriptive and terse, rather like a contemporary natural history field guide. At the 
same time, the language is hypnotically cadenced and even in translation reads as 
poetry. Here is a jaguar:

It is cautious, wise, proud. It is not a scavenger. It is one which detests, which is nauseated by dirty 

things. It is hard-fleshed, very hard-fleshed, long-tailed; of gopher-like paws, very thick, wide-

padded, of very wide pads; thick, fat of neck, of pot-like head, very pot-headed, great-headed; of 

droplet-shaped ears; of thick, stubby, spongy, soft muzzle with a fatty, oily nose; of wide face with 

eyes like live coals.30

In Earthly Things, African and French marigolds are depicted, both of which are New 
World natives, despite their common names. The Aztecs considered doubles female 
and their corresponding singles male, an explanation that ascribes sexuality to these 
flowers, though not necessarily to all flowers. Ascription of sexuality to doubles may be 
due to close observation of their seed-set patterns. Grown in isolation, some doubles 
will not set seeds because extra petals are converted to male flower parts that lack pol-
len. However, in the company of singles, which have pollen, the same doubles will 
produce seed.

Earthly Things depicts five other doubles, but not dahlias, even though the Aztecs 
probably grew them. A 1651 woodcut of a semi-double made after a drawing done in 
the previous century is the earliest image of a dahlia in a European text.31

From the sixteenth century on, a wealth of information is available on European dou-
bles. Herbals and gardening books often mention double flowers, and they appear in 
numerous paintings. The first major book on ornamental gardening in the English lan-
guage, John Parkinson’s Paradisi in Sole Paradisus Terrestris, published in 1629, contains 
illustrations of more than 100 different doubles. Such quantity suggests a fervor akin to 
tulipomania, a contemporaneous phenomenon in Holland. Parkinson uses the words 
“best” and “fairest” interchangeably with “most double.” One chapter of Paradisi in 
Sole Paradisus Terrestris explores ways to turn singles into doubles. People transplanted 
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singles during conjunctions of the planets. Parkinson tried transplanting singles at var-
ious phases of the moon but was disappointed, and warns his readers that “the won-
derfull desire that many have to see faire, double, and sweete flowers, hath transported 
them beyond both reason and nature.”32 He concluded that all horticultural doubles 
originally grew wild.

From the time of Herodotus until the early eighteenth century, doubles enjoyed favor 
because of their rarity. Kings and aristocrats collected them. As late as the Napole-
onic era, double flowers expressed aristocratic taste. Much the same was true in China. 
The oldest surviving Chinese paintings of doubles are executed in the academic style 
favored by the imperial court. For example, in an album leaf from the twelfth century, 
Mother Cat and Kitten in a Garden, pampered-looking long-haired cats play beneath 
hollyhocks, one of which is a double.33 The cats and double hollyhock suggest luxury 
and an aristocratic slice of nature to which the painting’s intended audience probably 
imagined it belonged.

In paintings done by the literati, double flowers appear somewhat later.34 The literati 
were of the educated elite but might be aesthetes, dissidents, dropouts, or recluses, in 
some ways analogous to highly educated Western bohemians. Literati painters valued 
spontaneity and personal integrity in painting, as opposed to the realism, technical 
mastery, and formulaic beauty favored by the academy. During the Sung and Yuan 
dynasties literati painters usually depicted single flowers, but beginning in the Ming 
regularly painted doubles. Such notable literati as Chen Shun, Ch-en Hung-shou, Tao-
Chi, and Chu Ta painted doubles.

Unfortunately, these artists are not well known in the West. Chu Ta exemplifies 
the tradition’s spirit and social functions and the perspective that it offers on double 
flowers. Chu Ta was born in 1625, a descendent of the sixteenth son of the first Ming 
emperor. In 1644, when Chu Ta was about eighteen, the Manchus captured Beijing and 
declared a new dynasty, the Ching. At about this time Chu Ta’s immediate family, pos-
sibly including his wife and young son, died or were killed. Three years later he became 
a Chan Buddhist priest. He distinguished himself in the priesthood, but because of his 
ancestry and uncompromising loyalty to the fallen dynasty, he had serious political 
difficulties. For decades his life seems to have been in danger. Possibly to elude authori-
ties, he adopted various names, such as Snowy Donkey, and feigned madness or suf-
fered actual madness. For long periods of time he refused to speak. Eventually he left 
the priesthood and devoted himself to art.35

Chu Ta produced spare, haunting images that accommodated and sometimes 
encouraged subversive interpretations. For example, Peacocks and Peony (1690) shows a 
pair of extraordinarily ugly peacocks sitting beneath equally hideous double peonies, 
all skilfully rendered. The peacocks may refer to poems about peacocks by Tsang San 
Erh, a notorious sycophant of the Manchus. The peonies, which any Chinese would 
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have recognized as symbols of wealth, hang directly over the birds’ heads and are 
lumpy and fecal, with small, anus-like centers.36

Chu Ta also painted double hibiscuses, crab apples, and chrysanthemums, but he 
did not treat these in the same way that he treated peonies. His double chrysanthe-
mums are modest and charming. Like many Chinese artists, Chu Ta seems to have 
considered garden plants, including highly domesticated ones, inseparable from wild 
nature.

Eventually doubles became common enough in Europe to provoke reaction. It came 
with Ruskin and his followers, who abhorred the kind of artifice that to Europeans 
doubles embodied. No one carried the revolt farther than Forbes Watson (1840–1869). 
He believed that since gardens were assemblages of living beings, design should accom-
modate every phase of plant life, including decline and death. He also believed that 
“none can have a healthy love for flowers unless he loves the wild ones,”37 and he 
considered a preference for double flowers over singles evidence of a “seriously injured” 
taste.38 This applied even to double roses, which Watson counted among the highest 
achievements of plant breeding.

Criticism of doubles, once unleashed, spread rapidly. In our time many people 
consider doubles overbred and a bit boring, although one might not know this from 
contemporary gardens. Few of any size are without doubles. However, most gardeners 
today remain as reluctant as Victorians to display the full life cycles of plants.

We are back where we began and to our original question: why are doubles so com-
mon in gardens? As we have seen, the widespread taste for doubles is not due simply 
to showiness, longevity of bloom or fragrance. Nor is a taste for doubles limited to any 
one culture or class. However, doubles are uncommon in the wild, and this probably 
led to their introduction into gardens, or preservation when they emerged spontane-
ously. They were rarities that people of privilege in widely separated places came to 
appreciate and grow. 

Through long association with gardens, doubles became emblematic of human pres-
ence and choice. Doubles represent security. Security is closely associated with abun-
dance, and because doubles have abundant petals, these flowers have become the floral 
equivalents of cornucopias, images of muchness: much wealth and status, much con-
formity, much horticultural play and skill, and, because doubles resemble mandalas 
and labia, much femininity, sensuality, and spirituality. But above all, doubles repre-
sent tameness. They are generic organisms for a paradise under human control.

Yet not all doubles are generic. Individual kinds deserve individual consideration. 
I have never seen a double tiger lily that enlivened a garden, but few flowers are more 
admirable than informal double picotée carnations. Their precisely outlined petals 
provides an exquisite counterpoint to their casual overall form. Some formal doubles 
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look stiff and dead, but pompom zinnias are refreshingly cartoon-like. Their best color 
mixes combine electrical hues that complement the forms. Under certain light condi-
tions, especially near twilight, well-grown stands of pompom zinnias have an almost 
hallucinatory brilliance.

Informal double roses, for all the beauty of their colors, fragrances, and textures, 
tend to be too misshapen to be exactly beautiful in form but not misshapen enough to 
be outright monsters. But high-centered Chinese teas and their hybrids have extraor-
dinarily elegant forms, among the greatest accomplishments of selection. Wild beauty, 
which to many devoted gardeners is the highest beauty, at least with respect to indi-
vidual plant form, has ceased to be the only standard. Or rather, through human selec-
tion wildness has acquired new dimensions.

More than a thousand years have passed since the Chinese adopted tree peonies as 
emblems of wealth and luxury. Luxurious they remain, especially doubles, which can 

Figure 8.10
A double chrysanthemum.
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be up to a foot across and may be colored lavender, near black, silvery pink, gold, or 
even pale green. Tree peonies seem to reconcile the artifice of opera with trackless wil-
derness. As for fecal peonies, why not breed them? One of the many functions of art is 
to serve as luxurious garbage to warn the wise away.

To me, some of the most wonderfully strange doubles are chrysanthemums. They 
come in an array of forms, some similar to the doubles of other plants, some unique to 
the genus Chrysanthemum or found only in a few other composite genera. Certain full-
double chrysanthemums look like heaps of pasta (figure 8.10). Spider chrysanthemums 
with curled petals could be baroque fireworks.

Collectively, however, doubles are monotonous in a way that singles are not. Singles 
have countless forms, while doubles have perhaps a few dozen, of which only the eight 
that I have discussed are common. Undoubtedly doubles could be bred to have as 
many forms as singles, or more, but that would require a significant shift in values. Few 
plant breeders seek anything resembling the diversity of wild nature.

Doubles bear burdens of associations from which singles as a group are free, associa-
tions of overbreeding and tameness, of luxury, irrelevance, corruption, and boredom. 
Above all, doubles remind us of our capacity to debase wild nature. These things make 
doubles good examples of what can go wrong in plant breeding and selection. In the 
next two chapters we will look more closely at what can go wrong, and at hostility 
toward ornamental plants.





Kitsch is an aesthetic phenomenon of empires and industrialized societies. Hunter-
gatherers do not have it. Examples of kitsch include Disneyland, socialist realist paint-
ings, Hallmark bereavement cards, songs about Santa Claus, Count Chocula, Hummers, 
Smokey the Bear, and the Las Vegas strip. Kitsch can be sentimental or cynical, politi-
cally correct or incorrect, sophisticated or out-of-fashion. It can be as naughty as soft-
core pornography or as nice as Bedtime for Bonzo. It belongs to no particular nation, 
class, or political faction.

Most of us enjoy kitsch in one form or another, which should not surprise us, since 
kitsch is aesthetic expression that pleases the greatest number of people at any cost. I 
adapt this definition from Milan Kundera, who has navigated his way through Nazism, 
communism, and consumer culture, three fountainheads of kitsch. Whether cartoon-
like or grandiose, venomous or trite, kitsch is an aesthetic mode that affirms what most 
serious art and discourse avoid: the pleasures of conformity, pretension, trivialization, 
oversimplification, and falsehood. These are such powerful pleasures that sometimes 
no price is too high for them. In Nazi Germany and the Soviet Union, kitsch prepared 
the way for atrocities by discouraging skepticism and empathy and encouraging iden-
tification with class, nation, or race. Venal as kitsch tends to be, impressive craft often 
lends it an air of dazzling authority.

But Kundera is European. Few Americans have directly experienced Nazism or com-
munism, or share Kundera’s belief that kitsch is a sign of social malignancy. Half a 
century has passed since Dwight MacDonald, a leading public intellectual of the time, 
warned against kitsch, which he associated with mass culture and control from above. 
He considered high culture the only viable alternative. But high culture came in for 
radical reappraisals during the 1960s. Duchamp’s aesthetic was ascendant. He chose 
his readymades without “aesthetic delectation. . . . The choice was based on a reaction 
of visual indifference with at the same time a total absence of good or bad taste . . . in 
fact a complete anesthesia.”1 In 1964 George Maciunas, one of the founding members 
of Fluxus, the loose international collection of artists and musicians dedicated to inter-
media and Neo-Dadaism, affirmed “the needlessness of art.”2

9 Kitsch Plants



82 Chapter 9

In her essay “Notes on Camp,” Susan Sontag proposed a fresh way of seeing low 
forms of cultural production, including kitsch. Camp provides a “mode of aestheti-
cism” that evaluates the world “in terms of the degree of artifice” and “incarnates a 
victory of style over content, aesthetics over morality, of irony over tragedy.”3 Son-
tag associates camp with “an improvised self-elected class, mainly homosexuals, who 
constitute themselves as aristocrats of taste,” and notes that much (but not all) camp 
is kitsch. Among her examples of camp kitsch are Busby Berkeley movies and Art Nou-
veau orientalism.4

In the United States, but not in Europe, kitsch came to be widely accepted first 
through the lens of camp, and then on its own terms, as something innocent and 
exuberant, a universally appealing alternative to oppressive aesthetic modes of aristoc-
racies and entrenched elites. The alchemy of American democratic culture, according 
to this faith, turns whatever might once have been objectionable about kitsch into 
“easy fun.”5 By the 1980s artists like Jeff Koons were straightforwardly celebrating and 
producing kitsch.

In “Notes on Camp,” Sontag defends a sensibility that found enjoyment in kitsch 
and had discovered “how to be a dandy in the age of mass culture,”6 but she never 
defends kitsch itself. Toward the end of her life she lamented the misuse of her work to 
attack high culture. “What I didn’t understand,” she wrote in 1996, “was that serious-
ness itself was in the early stages of losing credibility in the culture at large, and that 
some of the more transgressive art I was enjoying would reinforce frivolous, merely 
consumerist transgressions.”7 But it was too late. The marketplace, which makes no 
aesthetic judgments, had triumphed.

In America the word kitsch has gradually become almost an anachronism. One of 
the few places I still occasionally encounter it is in the pages of Art Forum. Now and 
then a critic uses it in passing, a ghostly trace of another world. The more important 
something is, the less likely we are to talk about it. Kitsch has come to dominate Ameri-
can culture and political spectacle, especially now, in a time when one imperial war 
follows another.

Many organisms have been bred for kitsch. There are disposable gift plants, fruits 
genetically engineered for supermarket displays, flowers selected to resemble plastic, 
and pets that look like stuffed toys. Pets steal the show, but only two species of animals, 
cats and dogs, have been extensively bred for kitsch appeal, compared with scores of 
ornamental plants.8 Kitsch ornamentals are not only more diverse than animals, they 
express kitsch more uncompromisingly. A well-grown impatiens with variegated foli-
age and double flowers that resemble tiny tea roses would perfectly suit a garden for 
a Barbie doll, but a prize Persian cat, no matter how cute, will always be more than 
kitsch. The animal’s smashed-in face and breathing problems arouse concerns that 
dampen the fun.
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Just as one cannot recognize the clichés of painting without some knowledge of paint-
ing, one cannot recognize the clichés of plant breeding without some knowledge of 
plants. Currently there are several hundred breeding complexes of ornamental plants, 
no two of which have identical aesthetic possibilities and limitations. Take daffodils, 
for instance. They belong to the genus Narcissus, which contains perhaps seventy spe-
cies.9 Most have flowers with tubular coronas, or trumpets, surrounded by perianths 
consisting of six petal-like segments. Daffodils probably evolved this form millions of 
years ago to accommodate pollinators and weather.

‘King Alfred,’ a representative hybrid, has been popular ever since John Kendall 
released it in 1899 (figure 9.1). Today countless genetically identical ‘King Alfreds,’ 
along with successor hybrids that closely resemble the original, grow in gardens around 
the world. ‘King Alfred’ became popular in large part because it looks unmistakably like 
what it is, a trumpet daffodil. It is not false or trivialized, so it is not kitsch. Mass replica-
tion is insufficient in itself to produce kitsch, or even to diminish freshness and grace. 
Walter Benjamin’s concern about art’s loss of aura in an age of mechanical reproduc-
tion does not apply to living things.

Most hybrid daffodils preserve daffodil form, but some do not. ‘Snowbird’ is a dou-
ble that looks less like a daffodil than an informal double rose—or maybe an informal 
double azalea, flowering cherry, primrose, camellia, or any number of other flowers 
bred to look more or less alike (figure 9.2). Any plant is kitsch if some part of it has 
been bred away from a distinctive species form toward a stereotypical or generic form.

Figure 9.1
Daffodils. Left: Narcissus asturieusis, a species. Right: ‘King Alfred.’
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‘Snowbird’ is representative of kitsch plants in that only one part of the organism 
is stereotypical, in this case the form of the flower. Everything else about ‘Snowbird’—
buds, stems, and leaves—is not kitsch. Even after centuries of selection very few plants 
are like Maxfield Parrish’s paintings, manifesting kitsch in every detail.

In flowers, kitsch is usually associated with form, not color. There is no such thing 
as stereotypical color. When someone rejects a flower as “too pink,” she may be say-
ing that she considers it garish or unsuitable for her garden, or a color she dislikes, but 
these have nothing necessarily to do with kitsch. Kitsch is art that grossly oversimpli-
fies experience, not art that is unlikable. Take garishness, for example. Some of the 
most garish flowers in the world are lampranthuses and epiphyllums, but except for a 
few double epiphyllums they are not remotely kitsch.

Only in some situations does color lend itself to kitsch. This can happen when a 
blaze of color—any color—diminishes a plant’s unique qualities. Jacaranda trees and 
deciduous azaleas always remain distinctive and themselves, even at the height of 
bloom, but extremely floriferous bedding plants such as impatiens, marigolds, gerani-
ums, and ageratums have been bred to grow in generic mounds that gush with bloom. 
In full flower these bedding plants look like brightly colored jellyfish heaved into gar-
dens by the economic sea.

Not all departures from species form are kitsch. Spider chrysanthemums are too ele-
gant, and the daffodil ‘Rosy Cloud’ is too grotesque to be kitsch (figure 9.3). ‘Rosy 

Figure 9.2
Double daffodil ‘Snowbird.’
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Cloud’ has a trumpet packed with frilled petalloids and brings to mind a congested 
nose. Horticultural kitsch aims for crowd-pleasing prettiness, not the grotesque. Nor 
does kitsch aim for anything disturbingly strange, such as ‘Aloha,’ a daffodil with a 
trumpet broken into flaplike appendages. What makes ‘Aloha’ and ‘Rosy Cloud’ seem 
kitsch is that they arouse some of the same thoughts and feelings as kitsch like ‘Snow-
bird’: all look debased by breeding. Beyond this, however, ‘Rosy Cloud’ and ‘Aloha’ 
are completely unlike ‘Snowbird.’ The latter is a cliché of charm, the former have the 
ugliness of originality.

In Against the Grain, Huysmans praised plant breeders as the greatest artists of his 
time. He especially admired caladiums lined up “like patients in a hospital ward . . . 
as if disfigured by . . . leprosy . . . excavated by chancres . . . [or] . . . just come from a 
doctor’s hands . . . plastered with black mercury dressing.” He delighted in life forms 
made hideous by art, but was repelled by “pretentious, conventional, silly flowers”—in 
other words, kitsch.10

Kitsch can result from a single chance mutation but more often involves many genes 
and represents selection over long periods of time. Paphiopedilums are a good exam-
ple. These orchids belong to a genus of perhaps eighty species, all with lady-slipper-like 
flowers. Many of the species are at once showy and strange, sometimes to the point of 
bizarre, but all are distinctive. The genus came into cultivation around 1840. The first 
horticultural hybrid, Paphiopedilum Harrisianum, flowered in 1869, during an era when 
horticulturists prized round outlines above all else. This set the course for breeding, 

Figure 9.3
Atypical daffodils. Left: ‘Aloha.’ Right: ‘Rosy Cloud.’
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but because of the remarkable shapes of paphiopedilum species and their long genera-
tions—four to ten years from seed to first flowering—almost a century passed before 
breeders achieved near-circular outlines with hybrids such as ‘Gigi Malibu’ (figure 9.4). 
The outline of ‘Gigi Malibu’ resembles less the outline of a species of slipper orchid 
than it does that of other flowers bred for roundness, such as pansies, petunias, daylil-
ies, or hibiscuses. The result is kitsch, even though the orchid is rare and not particu-
larly easy to grow. ‘Gigi Malibu’ is an example of limited edition kitsch produced for 
collectors and economic elites. 

Intense breeding does not inevitably debase nature into kitsch, or into decadent 
art. There are many other alternatives, including some that amount to meditations on 
the role of human consciousness in evolution. Auriculas are an example (figure 9.5). 

Figure 9.4
Circular flowers. Clockwise from upper left: hybrid pansy; paphiopedilum ‘Gigi Malibu,’ daffodil 

‘Sun Disc,’ and daylily ‘Pink Puff.’
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They have been cultivated since the sixteenth century. During the eighteenth and early 
nineteenth centuries, when these primroses were most highly esteemed, florists created 
a distinctive group, suitable for display in miniature theaters with painted backdrops or 
surrounded by black velvet or mirrors. These so-called show auriculas, which specialists 
still grow and breed, combine the awkwardness of immature cabbages with extreme 
refinements of color and texture. The flowers have crisp forms and striking patterns in 
a range of colors that includes grays and greens, colors that many plant breeders avoid. 
A powdery white meal covers the stems, leaves, and petals of some varieties. This meal 
looks like frost and is so delicate that a single drop of water can spoil it. To protect it, 
show auriculas must be grown under glass, even though they are cold hardy. They were 
the first kind of ornamental to evolve entirely within human architecture.

At their best, show auriculas look like children’s drawings of flowers come to life, 
guileless and yet so strange that they might have come from a parallel universe. There 

Figure 9.5
Auricula.
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are few plants more highly bred and spellbinding. Kitsch flowers, on the other hand, 
look tame and cheery, things to be used and thrown away. They offer entertainment 
that in the end reinforces the despair that humans cannot interact gracefully with 
other species. The best that humankind can do, kitsch plants suggest, is dominate life, 
have fun, and go extinct.

Through long effort, slipper orchids can be bred to be circular and auriculas selected 
for surpassing charm, but no flower can be genetically crafted to register a fleeting 
fashion. Plants cannot be manipulated as quickly or be controlled as completely as 
paint, fabric, or clay. Someday, not soon, genetic engineering may change this, but 
right now plant breeding is less an inventive art than an interpretative one. Chinese 
calligraphy is a better model for plant breeders than aggressive kinds of modernism and 
postmodernism.

Another breeding stereotype in flowers is ruffling. We have already seen this phenom-
enon in tall bearded irises. They were the first domesticated irises to become ruffled. 
Other irises followed. By the 1980s almost all standard dwarf introductions were ruffled, 
and Siberians, spurias, Pacificas, Japanese, and Louisianas were on their way. Although 
all of these irises are structurally similar, no two have exactly the same aesthetic possi-
bilities, and all are genetically isolated from one another. Ruffling had to be developed 
separately over and over again for the different types, an enormous amount of work. 
Today only a few kinds of extensively bred irises—miniature dwarfs and talls, Dutch 
irises, and hybrids with half or more aril ancestry—still look reliably like themselves. 
The rest have become ruffled and generic-looking with respect to form.

Besides irises, many other kinds of flowers have been bred for ruffles. There are heav-
ily ruffled daylilies, camellias, azaleas, petunias, African violets, pansies, gladioluses, 
streptocarpuses, gloxinias, rhododendrons, hibiscuses, pelargoniums, cattleyas, geums, 
sweet peas, Oriental poppies, and godetias (figure 9.6). Ruffles obscure the diversity of 
flower forms not only because most ruffled flowers look alike but also because ruffles 
can make single flowers resemble fluffy doubles.

It is no accident that most heavily ruffled flowers belong to breeding complexes 
in which doubling either does not occur or takes exceptional forms. True double tall 
bearded irises exist, such as the apricot-colored ‘Full House,’ which has five standards 
and five falls. However, the flower brings to mind Siamese twins, not roses. ‘Full House’ 
suffers the disadvantage of true originality and has never appealed to more than a 
handful of gardeners. However, heavily ruffled irises have something of the overstuffed 
look of informal doubles, and so enjoy great popularity in spite of their relatively short 
history.

A final example of kitsch life is white-green and yellow-green variegation in which 
one color is confined to leaf margins. Many plants with this pattern have such a generic 
appearance that to see one can seem like having seen them all. (figure 9.7).
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In Nazi Germany and the Soviet Union, kitsch replaced most other modes of aesthetic 
expression, but neither society bred ornamental plants extensively for kitsch. During 
the Nazi era landscape architects such as Alwin Seifert favored native plants over those 
of foreign origin and wild plants over highly bred cultivars. However, the regime lasted 
only twelve years, half of which were dominated by war. Bias in favor of native plants 
did not have time to reach full expression. Had that happened, the result might have 
been the kitschification of wildness, a seeming impossibility, but a logical aim for any 
system dedicated to the absolute domination of life.

The Soviet Union lasted longer than Nazi Germany but suffered from severe internal 
problems and the ravages of war. Food shortages were so chronic that for long stretches 
of time, authorities discouraged citizens from planting purely ornamental gardens. 
All gardens except parks, botanical gardens, and the dacha gardens of the elite were 
devoted primarily to food production.

Kitsch forms of life are largely a phenomenon of capitalism. In addition to being 
much more enduring than National Socialism or communism, capitalism has produced 
surpluses that favor ornamental gardening and plant breeding. In themselves surpluses 
do not lead to kitsch, but marketing often does. Capitalism treats life as a commodity, 
to be traded across political, cultural, and ecological borders. Plants with highly sale-
able aesthetic qualities fit the system, with generic appearances often resulting.

Capitalism generates deep anxieties about the relationship of human beings to the 
larger natural order. Horticultural kitsch provides palliatives in the form of stand-ins 
for nature, surrogates that accustom people to seeing plants simultaneously as repre-
sentatives of nonhuman life and as luxuries to purchase and possess. Our relationships 
with these commodities reenact capitalism’s relationship to the nonhuman world: 

Figure 9.6
Ruffling. Left: sweet pea ‘Valeria Harrod.’ Center: pansy ‘Super Chalon Giant.’ Right: daylily ‘Extra 

Strokes.’
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Figure 9.7
Typical white-green variegated leaves. Clockwise from upper left: hosta, ivy, euonymus, holly, and 

peppermint. The patterns demand attention at the expense of leaf outline. As a result, all of the 

leaves somewhat resemble one another.
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discovery leads to trading, display, and transformation through selection and breeding. 
Eventually the commodity is discarded and replaced by something supposedly better, 
something more recently discovered or bred.

Living kitsch, especially in public places, such as the impeccably groomed, con-
stantly changing plantings outside shopping malls, banks, and government buildings, 
focal points of the social order, reinforces associations between authority and nature, 
and at the same time suggests that economics and human ingenuity have replaced 
nature.

Plants bred for extreme kitsch, such as cinerarias dwarfed to nosegays, ‘Teddy Bear’ 
sunflowers, heavily ruffled daylilies, and eustomas that resemble roses, lend themselves 
to camp, but there has been no Warhol of plant breeding. Breeding for irony and self-
parody in plants may be possible but would violate the medium. We do not need non-
human life so that we can experience new ironies or validate our taste for kitsch; those 
can be more easily achieved by watching television and eating potato chips.

Better to breed for what plants have always offered—nonhuman beauty, originality, 
slowness, and creative power. We need nonhuman life to encounter what we are not. 
The art in ornamental plant breeding resides less in domination of materials, of which 
kitsch provides countless examples, than in curiosity, wonder, and love of materials.





Flowers play almost no role in the decoration, clothing, stories, or poetry of the peoples 
of sub-Saharan Africa. Agriculture has been practiced there for thousands of years, but 
ornamentals have never been grown except where Islamic or European influences are 
strong.1 The social anthropologist Jack Goody attributes the absence of interest in flow-
ers in sub-Saharan Africa to the fluidity of traditional social systems. Some societies had 
kings and slaves, but frequent intermarriage among classes preserved a degree of social 
homogeneity that disappeared long ago in the stratified societies of Eurasia.

Ornamentals, according to Goody, evolved as luxuries that denote class. In The 
Culture of Flowers he shows how entrenched class systems encouraged an elaborated 
consciousness of flowers. This consciousness resulted in new ways of describing and 
cultivating flowers and took them in new evolutionary directions.

Of course, even in societies that embrace ornamentals, not everyone likes them. From 
the Renaissance on, garden flowers have been criticized for unnaturalness or artificial-
ity. In Shakespeare’s The Winter’s Tale, Perdita, a virtuous young woman, asserts she 
will not grow streaked gillyvors (pinks or carnations) because they are “nature’s bas-
tards.”2 Bastards, for Shakespeare, usually embody falsehood or treachery.

Andrew Marvell condemned a wide range of ornamentals in a 1681 poem, “The 
Mower Against Gardens.” He disapproved of garden roses for having the taint of 
strange perfumes, and he compared double carnations to “double minds,” that is, to 
hypocrites. Tulips, which he mistakenly believed were white in the wild, had become 
penciled with color, suggesting ladies wearing makeup, the epitome of immorality in 
late seventeenth-century England. He condemned the bulb trade in Holland, and also 
the search for new ornamental plants beyond Europe. To Marvell, garden plants were 
victims of human corruption:

Luxurious man, to bring his vice in use

Did after him the world seduce

And from the fields the flowers and plants allure,

Where Nature was most plain and pure.

10 Bastard Flowers, Genetic Goofies, and Freud’s Bow Wows
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Marvell reserved his most scathing criticism for grafted fruits. They created “forbid-
den mixtures,” suggesting adultery or bestiality, and recalled agricultural practices 
condemned in the Bible, such as the crossbreeding of cattle and the sowing of mixed 
seeds. However, Marvell’s horticultural ethics were more a matter of his time and place 
than of biblical injunction. The Bible does not prohibit grafting. In fact, according to 
Romans 11:17–24, God not only approves of grafting but metaphorically practices it, 
joining onto the rootstock of faith those who return to him.

Marvell’s criticisms of grafting and plant selection may have been a reaction to the 
scientific spirit of his time, which was laden with Faustian vices. Francis Bacon’s essay, 
The New Atlantis, written around 1623, describes a mythical land somewhere in the 
northern Pacific Ocean. Amid orchards, gardens, and parks, men practice grafting, cre-
ate new plants, and turn one kind of tree into another. This arcadia is a biological labo-
ratory in which human domination of life is near absolute. Here scientists keep animals 
and birds of all sorts for dissections and experiments.

By art likewise we make them greater or taller than their kind is, and contrariwise dwarf them 

and stay their growth. . . . Also we make them differ in color, shape, activity, many ways. We find 

means to make commixtures and copulations of divers kind, which have produced many new 

kinds, and them not barren, as the general opinion is. We make a number of kinds of serpents, 

worms, fishes, flies, of putrefaction.3

Bacon’s vision is chillingly modern. He describes a highly evolved civilization, a utopia 
of sorts, where biological weapons seem to be waiting in the wings. Bacon does not 
consider that power over nature might be a mixed blessing, nor does he ask whether 
animals suffer. He mentions possible benefits for mankind, but the researchers in New 
Atlantis seem more motivated by curiosity, at once avid and deathly cold, fortified by 
faith that knowledge brings power. As for aesthetics, Bacon flatly rejects concern for 
beauty because it might conflict with experimentation.

From ancient Persia through the Middle Ages, gardens evoked paradise, but after the 
Renaissance that association weakened. Marvell’s contemporary, John Milton, point-
edly described Eden as sylvan and without either flower beds or the knot gardens that 
were centerpieces of seventeenth-century horticulture in Europe.

Oliver Goldsmith’s criticism of gardens went farther. In “The Deserted Village,” a 
poem written in 1770, he compared the private parks and gardens of the aristocracy 
to graves. At the time landscape architects such as Capability Brown rejecting the geo-
metric regularity of earlier European gardens and were instead creating spaces that 
mimicked forests and sheep meadows. But among the economic underpinnings of this 
so-called “reign of nature” were the Enclosure Laws, which forced small independent 
landowners out of the countryside. Many ended up in urban slums or had to abandon 
Britain altogether, to begin life over again as best they could in distant lands.
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“The Deserted Village” idealizes lost rural life but is unsentimental in its recogni-
tion that gardens register economic and social conditions. Impressive gardens have a 
price. Goldsmith saw the need for what today we would call sustainability, and issued 
a clear warning that to separate the natural, the aesthetic, and the ethical leads to 
catastrophe.

With the rise of industrialism and romanticism, wild nature was simultaneously dev-
astated and deified. A few people began to question gardening of any sort as an assault 
on primeval nature. Near Walden Pond, Thoreau raised food plants in a small field that 
produced as many doubts as beans. He found the hot sun and long hours of work less 
burdensome than the nagging sense that his efforts replaced a far sweeter wildness. 
Weeds represented that wildness, and he felt he had no clear right to disturb “their 
delicate organizations so ruthlessly” or to make “invidious distinctions” with his hoe.4 
He compared his work to war, and after a season of it gave up gardening.

Ironically, Thoreau’s favorite weed was the graceful, many-stamened St. Johnswort, 
which Thoreau assumed was a New England native but which in fact had crossed the 
Atlantic with the early European colonists. The common bean, on the other hand, had 
evolved on American soil. Thoreau acknowledged that Indians probably had grown 
beans on the very land he worked, but because beans are domesticated plants, he found 
little in them to defend. His response reveals the limits of his vision, in which spiri-
tual abundance is associated with wildness and spiritual poverty with domestication. 
Native Americans, by contrast, deified domesticated plants such as corn.

Alfred, Lord Tennyson praised weeds and considered thistles superior to garden 
roses.5 Gerard Manley Hopkins associated weeds with Eden,6 and Walt Whitman cel-
ebrated democratic men and women by comparing them to leaves of grass, a meta-
phor that encompasses lawns and fields of grain but in the context of his poetry most 
strongly evokes roadsides, prairies, and wilderness.

Nathaniel Hawthorne was ambivalent about weeds. He considered them emblematic of 
humanity’s fallen state yet sacred, “more essential to the well-being of the world than 
the most precious fruit or grain.”7 He was also ambivalent about gardens. In “Rappac-
cini’s Daughter” he describes a garden in which almost every plant has been hybridized 
by its master and genius, Dr. Rappaccini. The hybrids’

gorgeousness seemed fierce, passionate, and even unnatural. . . . Several, also, would have shocked 

a delicate instinct by an appearance of artificialness, indicating that there had been such com-

mixture, and, as it were, adultery of various vegetable species, that the production was no longer 

of God’s making, but the monstrous offspring of man’s depraved fancy, glowing with only an evil 

mockery of beauty.8
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At the center of Dr. Rappaccini’s garden is a shrub with flowers whose fragrance causes 
drowsiness. The plant is so poisonous that even to pick a flower is fatal. However, Dr. 
Rappaccini has habituated his daughter, Beatrice, to this tree of death. Immune to its 
poisons, she has become poisonous, and any contact with her is fatal. She has no desire 
for destructive power, and so her father’s garden is her prison and her nun’s cell.

The story ends tragically. A young man, peeking into the garden, sees Beatrice and 
falls in love with her. After various efforts to rescue her he secures a potion intended to 
restore her to “normal” life, but instead the potion kills her.

What is new about Dr. Rappaccini’s plants is not that they are conscious creations 
that reflect man’s evil nature or the amorality of science—we have already encountered 
such things in Marvell’s poetry and The New Atlantis. What is new is a garden that so 
thoroughly addicts its inhabitants that there is no escape.

No fictional character more completely embodies consumer culture than Emma 
Bovary. Queen of the anti-Earth goddesses, she shopped herself to death in 1846, her 
road to ruin strewn with the latest fashions. Dresses, accessories, and hairstyles mark 
her progress. In widening circles her shopping spree encompasses furnishings and 
novels, music lessons—accompanied by fits of pique and self-pity over her unrecog-
nized talent—and adulteries. Collateral damage extends to her husband and her young 
daughter, abandoned to an overworked nursemaid. Following Emma’s suicide the child 
disappears into the industrial gulag.

In this extravaganza the plant kingdom plays a bit part, which from its very insig-
nificance communicates the irrelevance of nature to a consciousness like Emma Bova-
ry’s and to the social order that produced her. Her first garden provides an image of 
hellish boredom. Narrow, walled, symmetrical, and utterly bleak, it contains a few 
scrawny rosebushes, some espaliered apricots, and sowbugs. However, in the green-
house of a marquis whose luxurious lifestyle dazzles her she sees imports from India, 
“strange hairy plants displayed on pyramidal stands, and hanging jars that looked like 
nests crawling with snakes.”9 She does not see these displaced and sinister beings as 
warnings. On the contrary, she is incapable of heeding warnings, especially from wild 
nature. Instead, she draws the conclusion that love, like tropical plants, requires rich 
soils and special temperatures. She goes out in search of these special temperatures for 
herself. Adultery begins in earnest at an agricultural show, is consummated in a forest, 
and pursued in an arbor amid jasmine and lilies. In Madame Bovary plants offer nothing 
more than stage sets for human dramas.

No one has criticized ornamental plant breeding more vehemently than John Ruskin. 
He wrote that the garden is

an ugly thing, even when best managed: it is an assembly of unfortunate beings, pampered and 

bloated above their natural size, stewed and heated into diseased growth; corrupted by evil com-
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munication into speckled and inharmonious colours; torn from the soil which they loved, and of 

which they were the spirit and glory, to glare away their term of tormented life among the mixed 

and incongruous essences of each other, in earth that they know not and in air that is poison to 

them.10

This diatribe appeared in one of Ruskin’s earliest works, an essay on architecture pub-
lished in 1837 under the nom de plume Kata Phusin. At the end of his life Ruskin was 
still fulminating against ornamental plant breeding. In Proserpina, parts of which were 
published between 1875 and 1886, he described a certain veronica as

wild, of the wildest, and proud in pure descent of race; submitting itself to no follies of the cur-

breeding florist. . . . I have never seen it provoked to glare into any gigantic impudence at a flower 

show [italics Ruskin’s].11

Proserpina is one of the most peculiar books on plants ever written. Thickets of rac-
ism and swamps of nostalgia surround Ruskin’s insights. Written partly in essay form, 
partly as lecture notes, and partly as imaginary conversations with young women, the 
book focuses on plants through their names.

In Proserpina Ruskin dismisses most plant names as unsatisfactory and proposes a 
new nomenclature based on ethics and aesthetics. Along the way he indulges in flights 
of anthropomorphism ludicrous even by Victorian standards. He writes of “decent flow-
ers” and “ungracious flowers,” of calyxes with tempers, and of “impertinent plants.” 
He attacks Darwin and other biologists, accusing them of a “phrenzy” of “microscopic 
malice” for seeing “nasty necessities” such as sexuality in the forms of flowers.12

Despite its overwhelming problems, Proserpina addresses what most scientists of 
the time did not: the danger of separating the inner and outer worlds.13 All living 
things invite complex emotional and intellectual responses. Ruskin speculated that the 
beauty of fruits such as plums was due to natural ordinance, which adapted nature to 
humankind’s aesthetic needs.14 This notion conveniently ignores the role that people 
have played in determining the aesthetic qualities of domesticated plums, but Ruskin’s 
underlying question is important: why are we aesthetically drawn to certain plants? 
This question can be expanded: are we predisposed to live at our best among the diver-
sity of aesthetic experiences that plants provide? If so, do wild plants serve us better 
than cultivated ones, or do they fulfill different needs?

Ruskin projected onto plants, but could have done worse. Plants have been present 
throughout the course of human evolution, so their study is the study of human con-
sciousness. Much of Ruskin’s plant criticism is absurd, and yet he is right that plants 
are not merely raw materials or luxuries but beings at the very center of human life. 
Ancient peoples who worshipped vegetation deities knew this. Ruskin tried to recap-
ture something of that ancient intuition, and failed. We urgently need to recover it for 
ourselves.
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In the struggles of the twentieth century, ornamental plants have often served as politi-
cal tools. Bolshevism raised the fortunes of red-flowered bedding plants to unprec-
edented heights (figure 10.1). Never before had red salvia come so close to becoming a 
dominant life form, with seas of it filling public gardens from the Baltic to the Pacific.

In Nazi Germany the landscape architect Alwin Seifert promoted native plants in 
garden and landscape design. He believed that all foreign plants should be excluded 
from the fatherland, the rationale being that gardening was “a fight between two world 
views: on the one side the striving for supranationality, for equalization of huge areas, 
and on the other the elaboration of peculiarities of small living spaces.” Here supra-
nationality resonates not with German conquest but with cosmopolitanism and Bol-
shevism. To further his ideas about the peculiarities of place, Seifert wanted to ban 
“high-bred, overfed, conspicuous” plants.15 By the early 1940s landscape architects had 

Figure 10.1
A portrait of Lenin composed of sedum and other plants. Red salvias are in the foreground. Alma 

Ata, Kazakhstan, USSR, 1987.

Photograph by Kate Rogers Gessert.
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drafted legislation to forbid the use of any foreign plants in German landscapes. How-
ever, war made the scheme impractical, and the laws were never enacted.

In the People’s Republic of China, sunflowers enjoyed favor because the Communist 
Party likened itself to the sun and the people to sturdy flowers turning forever to the 
light. Overseas Chinese and Taiwanese nationalists reacted by suspecting anyone who 
grew sunflowers of having communist sympathies. Even today, with Mao Tse-tung and 
Chiang Kai-shek only memories, sunflowers and anything decorated with them make 
poor gifts to a Taiwanese.

The most extreme ideological reaction to ornamental plants in history occurred in 
China during the Cultural Revolution. Red Guards smashed flower shops and destroyed 
privately grown ornamental plants, along with goldfish and pet songbirds, all of which 
were seen as luxuries and emblems of privilege. New Year’s ceremonies, which tra-
ditionally involved displays of ornamental plants, were banned. Gardening records 
were burned, and temples, some of which had ancient, irreplaceable plantings, were 
neglected or razed. At the Beijing Botanic Garden Red Guards trampled flower beds, 
smashed greenhouses, and turned the space into a pig farm.16

Not all communist states rejected ornamental plants. After the revolution of 1956, 
the Hungarian regime tolerated ornamental gardening as a diversion from dissident 
political activities. In North Korea today ornamental plants play a conspicuous role 
in festivities and public displays that promote the leadership cult. Two plants stand 
out. One is a purple dendrobium orchid, named ‘Kimilsungia’ for Kim-il Sung, the 
founder of North Korea. The plant, which is originally from Indonesia, must be grown 
in greenhouses because North Korea lies in the temperate zone. Reportedly all major 
cities in North Korea have greenhouses to grow these orchids. Periodically they are put 
on public display in elaborate shows that depict in flowers the birthplace of the Great 
Leader or the reunification of Korea.

The second flower is a red tuberous begonia that was hybridized by a Japanese 
botanist, Motoderu Kamo. The begonia is named ‘Kimjongilia’, after Kim Jong-il, the 
son and successor of Kim-il Song, and represents the revolutionary cause of the Dear 
Leader. Exhibitions of ‘Kimjongilias’ are held on February 16, the birthday of Kim Jong-
il. Like dendrobiums, tuberous begonias are tropicals and must be overwintered in 
heated spaces, but unlike dendrobiums, begonias do well outdoors during the warm 
season. I have heard reports that in summer fields of red can be seen from the air when 
one is flying in or out of Pyongyang.

In the West, ornamentals continue in their ancient role of class signifiers, but what was 
once simple has grown elaborately nuanced. Over the past three centuries, as the mid-
dle and lower classes have added ornamentals to their gardens, associations between 
ornamentals and high social status have weakened. Well before 1900 ornamentals per 
se no longer connoted wealth. Most twentieth-century garden writers have celebrated 
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the democratization of ornamental horticulture, but a few have resisted, most often 
indirectly, through references to “taste,” and by favoring plants too rare, expensive, or 
difficult to grow to be popular.17

Vita Sackville-West, the best-known British garden writer of the twentieth century, 
occasionally delivered aesthetic judgments in the vocabulary of the most time-honored 
kind of class war, the war of the upper class against all others. “I really hate groundsel,” 
she complained, “A hideous little vulgarian for whom the only good thing to be said is 
that it can so easily be suppressed at birth,” and “I am all for playing rough with things 
[such as privet] that play rough with us, for making them behave as our servants, not 
our masters.”18

Sackville-West’s concern for quality usually transcended class, yet she intermittently 
used gardening to remind social inferiors of their place. With traditional aristocratic 
disdain for intellectuals, she wrote, “You have to be a very highbrow gardener indeed 
to like dead nettles.”19 (Dead nettles are herbs of the genus Lamium. Several species 
are grown for their foliage.) Species crocuses grown in bowls reminded her of Fabergé. 
Fabergé’s overwrought gimmickry bears no resemblance to the exquisite simplicity of 
species crocuses, but the comparison showcases Sackville-West’s regal taste.

She disliked doubles, except those that had been grown in Old Europe, or Old China, 
which was Europe’s only possible equal, according to a widespread high-cultural West-
ern point of view. She dismissed double sagittarias, which originated in Japan, but 
treated double roses, peonies, and carnations, three fixtures of English manor house 
gardens, as beyond reproach.

In his book Second Nature, Michael Pollan analyzes Vita Sachville-West’s employ-
ment of roses in the class struggle:

Modern roses, as Vita Sackville-West used to complain to anyone who would listen, are insuffi-

ciently subtle, too highly colored, altogether too . . . bourgeois. Sackville-West was the forerunner 

of a whole faction of rose Tories who agitate (decorously, of course) against hybrid roses and cling 

to dreams of a restoration for their beloved albas, gallicas, damasks, bourbons, and centrifolias.20

Graham Stuart Thomas (1909–2003) was the leading spokesman for the old rose faction 
in the second half of the twentieth century. He was so eloquent and effective an advo-
cate of the ancien régime of roses that it came to serve as a model for some contemporary 
breeders, most notably David Austin. Austin’s “Old English” roses are not exact copies 
of old roses but reinterpretations of them, artfully informed by the past. Like many 
aesthetic conservatives, Austin takes models from the relatively recent past, not from 
deeper time. For him, “old” roses are mostly nineteenth-century hybrids (figure 10.2), 
not the oldest of roses, which are singles.

Class-inflected taste exerts pressure on plant breeding, but economic pressures are 
much greater, at least in the United States. The marketplace is a filter that screens all of 
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today’s ornamental plants except for volunteers and the informal trades and gifts that 
escape commodification. The more prevalent an ornamental plant, the more likely it is 
to have been extensively hybridized and genetically selected to accommodate consumer 
culture. Typically the most marketable ornamentals are familiar, large-flowered, and 
genetically variable. Above all, they must be easy to grow under extremely diverse con-
ditions. Adaptability is crucial for successful marketing across bioregions. Plants such as 
petunias (originally from Argentina), marigolds (from Mexico), begonias (pantropical, 
but primarily from Brazil), roses (widespread in the northern temperate region), and 
tall bearded irises (from Europe and the Middle East) are grown commercially in the 
United States and Latin America as monocultural crops in fields that often extend over 
dozens or even hundreds of acres. Many commercially important ornamentals have 
changed so much in the last century that they resemble their original species no more 
than Boston terriers resemble wolves.

Marketing across ecosystems homogenizes ornamentals, but at the same time 
accommodates small, specialized niches. There are markets for xerophytes, succulents, 
rock garden plants, and many others. The most specialized suppliers cater to collectors, 
some of whom concentrate on a single plant family, genus, or breeding complex.

Markets thrive on fads and fashions. In the seventeenth century double flowers were 
so valued that men dreamed of making fortunes by discovering ways to turn single 

Figure 10.2
Old and oldest roses. Left: ‘Charmian,’ 1982, by David Austin. Center: ‘Salet,’ a damask moss by 

Lacherme, 1854. Right: a species rose.
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flowers into doubles. Capitalism and horticulture converged in the famous outbreak 
of speculation known as tulipomania that swept Holland from 1634 to 1637. Investors 
sold and resold bulbs that never left the ground. Single bulbs were sold for the equiva-
lent of tens of thousands of today’s dollars.

Tulipomania is remembered today as an aberration, but actually it was a harbinger 
of things to come. There have been manias for hyacinths and dahlias, and fortunes 
continue to be made and lost on life forms and their products. For centuries there has 
been speculation in spices, tea, coffee, and tobacco, horticultural products as nones-
sential as tulips. Nonutilitarian animals have also become important commodities. In 
1983 a racehorse colt reportedly sold for $10 million, and some stallions may be worth 
more than $100 million.21 Even nonexistent life forms have been commodified. When 
Genentech, a pioneer biotechnology firm, first offered shares on the New York Stock 
Exchange in October 1980, the share price went from $35 to $89 in several hours of 
trading. The company raised $55 million the first day, even though it did not have a 
single organism or product on the market.22 We remember tulipomania the way we 
remember most follies of the past: they reassure us that we are beyond such things.

A common aid to marketing is to name a new hybrid for some proven popular phe-
nomenon: a celebrity, say, or a television show. Names are marketing devices that 
often express aesthetic intent. It is not unreasonable to assume that plants with names 
like ‘Dolly Parton’ (a rose), ‘Palm Springs’ (a gladiolus), or ‘Scarlet Romance’ (a rhodo-
dendron) have qualities to match, such as overblown forms or dazzling color.

A striking example of this strategy occurred shortly after the first Iraq War. In the 
spring of 1992 the front cover of Wayside Gardens’ catalog featured ‘Desert Peace,’ a 
red-and-yellow rose “named to honor the peaceful conclusion of conflict in the Middle 
East. . . . ‘Desert Peace’ . . . has all the ear-marks of becoming a classic, promising to 
even surpass its illustrious parent.”23 That parent was ‘Peace,’ which had been released 
in 1945, immediately after the Second World War ended in Europe. By 1993 ‘Peace’ 
had sold more than one hundred million plants.24 But history did not repeat itself. 
Between the time that copy for ‘Desert Peace’ was written and the catalog was distrib-
uted, the Gulf War officially ended with Saddam Hussein still in power and, according 
to reports of the time, a hundred thousand Iraqis dead.25 The inconclusiveness of the 
war and its human price did not make for entertaining news. More cheerful spectacles 
soon took their place, and in the next Wayside Catalog ‘Desert Peace’ was relegated to 
page 8, accompanied by new copy modestly claiming that the rose expressed a “hope 
for peace.”26

During the 1930s and early 1940s the ethologist Konrad Lorenz argued that domes-
tication was a form of degeneration. Domesticated animals manifested this in bodily 
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changes and breakdowns of behavior, such as the early onset of sexual maturity and 
sexual promiscuity. He compared domesticated geese to streetwalkers.27

Lorenz made sketches showing contrasts between noble-looking wild creatures and 
their dumpy descendants. One of his colleagues pointed out that not everyone consid-
ered all domesticated creatures unattractive, but Lorenz insisted that humans instinc-
tively prefer wild beauty.28 The characteristics that he associated with domesticated 
animals—and also with degenerate, domesticated humans, who, he claimed, were most 
common in large cities—were loss of muscle tone, bulging bellies, shortened limbs, and 
rounded skulls. Such ugliness was due to the “relaxation of natural selection.”29

In 1938, when Lorenz applied for membership in the National Socialist party, he 
wrote, “I was as a German thinker and scientist naturally always National Socialist.”30 
His application was accepted. To what extent he was merely an opportunist continues 
to be debated. None of his research appears to have been undertaken with a specifically 
Nazi agenda in mind, and yet there is little evidence that he was troubled when his 
work served National Socialism. Outside the laboratory he made statements in favor of 
Nazi racial hygiene, sometimes lending it an air of scientific authority.31 For example, 
he proposed that the degeneration of patterned instinctive behavior in domesticated 
ducks and geese corresponded to the cultural and genetic degeneration of civilized 
man.32 He wrote of the need for “weeding out” social “parasites” and “carcinomas,”33 
language commonly used at the time to justify eugenics and the most virulent anti-
Semitism. On another occasion he wrote that “the danger to the race lay in the undesir-
able types that proliferated under the conditions of civilization.”34 Yet he also argued 
that human domestication, although extremely dangerous, was necessary.

Not until he received a Nobel Prize in 1973 did he disavow any of his writings that 
lent credence to Nazism. He always insisted on the purity of science. This insistence 
in the face of his association with Nazism brings to mind Leni Riefenstahl’s claim that 
when she filmed Triumph of the Will she was concerned only with aesthetic issues. 
Both Lorenz and Riefenstahl confront us with knots of opportunism and self-deluded 
insightfulness.

Lorenz is a more complex figure than Riefenstahl. In the last decade of his life he 
joined the Austrian Green Party. In Civilized Man’s Eight Deadly Sins he wrote, “All the 
advantages that man has gained from his ever-deepening understanding of the natural 
world that surrounds him, his technological, chemical, and medical progress, all of 
which should seem to alleviate human suffering . . . tends instead to favor humanity’s 
destruction.”35 This does not address the problem of why Western culture has fostered 
negative reactions to domesticated creatures, but suggests a sounder reason for it than 
what Lorenz had offered during the Nazi era. 

Paul Shepard (1926-1996) one of the most original deep ecologists, dismissed domes-
ticates as obstacles to human psychogenesis. The patterns of psychogenesis emerged 
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during the hundreds of thousands of years that our species spent on the African savan-
nas. Shepard believed that the coming-into-being of individual humans became intri-
cately honed to environmental constants that included “a surround of living plants 
. . . the flicker of wild birds . . . the calls of animals and insects.” The African landscape 
itself became an “enlivenment of [the] fetal landscape.”36 Through encounters with 
wild creatures, ancient humans grew toward psychological maturity and fulfillment 
without depleting their environments.

Human psychogenesis, according to Shepard, proceeds optimally in environments 
rich in wild creatures, especially animals. Domesticated ones, which he calls “genetic 
goofies,” are unsatisfactory substitutes.37 Domesticates are cartoon-like, “wallowing 
and copulating in their own dung,” placid and flaccid and, compared with wild ani-
mals, unintelligent.38 He believed that the debilities of domesticated creatures resulted 
from ecological dislocation and from selective forces rendered crude and oversimplified 
under human supervision.

Shepard’s account of the evolutionary underpinnings of human psychogenesis may 
be accurate, but his characterization of domesticates and domestication is not. Many 
island ecologies are starkly simple and consist of organisms that originated elsewhere 
yet by no stretch of the imagination seem cartoon-like. Furthermore, the selective 
forces acting on domesticated organisms, although different from those that shape 
wild ones, may be no less complex. The environments that domesticates inhabit con-
tain many preexisting selective pressures along with new ones, including heightened 
stress, novel pathogens and pollutants, crowding, unfamiliar animal companions and 
predators, new climatic conditions, and frequent disruptive change.

Inbreeding or very narrowly focused selection for one or a handful of characteristics 
can result in weakened or peculiar-looking organisms. Everyone has encountered such 
domesticates. Similar bottlenecks occur in the wild, but out of sight and mind. Shepard 
dislikes domesticated animals for qualities that represent adaptation, not objective 
inferiority.

Organisms pursue whatever evolutionary paths are open to them. High levels of 
intelligence serve wild animals but cause lethal stress or inability to reproduce for 
their descendants living in human-constructed environments. The simplifications that 
domesticated animals undergo are not fundamentally different from the simplifica-
tions that occur in the wild. Blind white cave salamanders are descended from amphib-
ians with sight and pigmentation. Reptiles with limbs gave rise to snakes, which are 
among the most successful of all vertebrates. Nature makes no judgment about evolu-
tionary developments. Only humans do.

The French philosopher Gilles Deleuze and the psychoanalyst Félix Guattari brought 
contempt for domesticated animals into postmodern discourse with A Thousand 
Plateaus. Deleuze and Guattari divide animals into three categories. First, and most 
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contemptible, are “individuated animals, family pets, sentimental Oedipal animals, 
each with its own petty history. . . . These animals invite us to regress, draw us into 
a narcissistic contemplation.”39 Second are “animals with characteristics or attri-
butes: genus, classification, or State animals; animals as they are treated in the great 
divine myths.”40 Third, and most admirable, are “animals that form a multiplicity, a 
becoming.”41

This taxonomy, ostensibly of animals, is actually about human constructs. Deleuze 
and Guattari are not interested in animals as entities independent of human conscious-
ness. Consistent with Western tradition, the authors scorn pets, which represent aspects 
of the human order that Deleuze and Guattari despise. For example, when they write 
of the “analyst’s bow wow” they are taking a dig at Freud, whose favorite chows were 
given the run of his office.42 However, lest anyone praise purple tongues, Deleuze and 
Guattari lay down the law: “Anyone who likes dogs or cats is a fool” (italics in original).43

According to the art historian Steve Baker, Deleuze and Guattari articulate “some-
thing close to the orthodox position for postmodern artists and philosophers” (italics 
Baker’s).44 Disdain for pets arises, Baker says, because they occupy an intermediate zone 
between wild animals and ourselves, an ambiguous zone that accommodates senti-
mentality, propriety, and mediocrity.

Lorenz, Shepard, and Deleuze and Guattari, for all their differences, are alike in that 
they subscribe to pre-Darwinian mythologies of the separation of nature and culture. 
Up to the mid-nineteenth century, humans were almost always mythologized as supe-
rior to wild animals. By the first part of the twentieth century wild animals, especially 
large, charismatic, and increasingly threatened ones, such as wolves, had begun to 
seem superior to humans. Both constructs share the assumption that the human realm 
and wild nature are fundamentally separate.

With fervid determination Deleuze and Guattari perpetuate this dualism. They 
shrink and confine wildness, in the form of an unindividuated pack or band, to a 
social and rhetorical strategy. The nonhuman world has ceased to exist. The pack is 
“a peopling, a propagation . . . without hereditary production” and consists of wolves, 
vampires, werewolves, sorcerers, and epidemics. In Deleuze and Guattari’s treatment, 
all of these, including wolves, are cultural constructs that propagate in the same way 
that forbidden or repressed states of consciousness propagate. How this occurs “is quite 
simple: everyone knows it, but it is discussed only in secret . . . there is always a pact 
with a demon.”45 In other words, Deleuze and Guattari are not interested in wolves 
or any other wild animals, only in the psychic states and social forces that they rep-
resent, as in gothic tales and Hollywood movies. Reading “1730: Becoming-Intense, 
Becoming-Animal, Becoming-Imperceptible . . .”—the chapter of A Thousand Plateaus 
that Steve Baker considers most relevant to postmodern artists—I could not help but 
wonder if either Deleuze or Guattari had ever seen a live wolf, even in a zoo. 
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Deleuze and Guattari register the crisis in Western anthropocentrism that began 
with Darwin. However, they provide no resolution and no exit. Lorenz at least took the 
time to observe animals, both wild and domesticated, even as he projected his shame-
ful, self-serving National Socialist agendas onto them. Shepard abstracts and idealizes 
less than the others, yet for him too, nature is dualistic.

Each author uses language—“goofies,” “bow wows,” “streetwalkers”—that discour-
ages response. Each author confuses sarcasm with insightfulness as he reinvents the 
wheel. There is nothing new about contempt for domesticated creatures; it is so per-
vasive in Western culture that it is embedded in language. In English stale jokes are 
“corny,” greedy people are “pigs,” the mindless are “sheep,” lackeys are “lapdogs” or 
“poodles,” cowards are “chickens,” effeminate homosexuals are “pansies,” and women 
are “hens,” “bitches,” “cows,” or “sows.”

To be called a wild animal, a “vulture,” “louse,” “shrew,” “hyena,” “snake,” or 
“worm,” is also insulting. However, wildness is mostly a good thing. Many men pride 
themselves on being apes: gorillas are the most flattering. Almost everyone admires 
tigers, bears, and eagles—football teams and nations adopt them as symbols. Few 
women object to being called foxes, and anyone would be delighted to be compared to 
a dolphin. But to be called domesticated is rarely a compliment.

We disdain chickens, pigs, corn, and so on because they remind us of our tam-
ing and debasement as civilized beings. Or, if we have escaped such damage, we may 
see in little dogs our vulnerability to social and evolutionary circumstances largely 
outside our control. As long as nature/culture dualism persists, as long as our culture 
reproduces schizophrenia of the soul, we can be sure that contempt for domesticated 
creatures will be rediscovered again and again.



What will biotechnology bring? Vilém Flusser envisioned photosynthetic horses, 
color-coordinated ecosystems, and new modes of thought. Military planners have long 
harbored dreams of race-specific biological weapons. Critical Art Ensemble foresees 
elimination of the genetic commons and colonialism at the molecular level. Jun Takita 
hopes for luminescent night gardens. 

In Remaking Eden, Lee Silver, a professor of molecular biology and evolutionary biol-
ogy at Princeton, offers a vision of market-driven human evolution, beginning with 
germ-line engineering to eliminate hereditary diseases. The next step will be genetic 
enhancements, demanded by parents-to-be who have the wherewithal. They will 
want only the best for their children: high intelligence, good looks, resistance to HIV, 
improved odds in athletics, business, politics, and science. Silver predicts that the 
genetically “enriched” will come to rule the planet, with everyone else—“Naturals,” he 
calls them—relegated to low-paid labor and service jobs. By the twenty-sixth century 
Homo sapiens will have split into four species, which will give rise to multitudes more, 
many adapted to life in space or on other planets.1

In contrast to these soaring and horrific possibilities, the realities of present-day 
biotechnology can be a letdown, at least with respect to commercial ornamental hor-
ticulture. In it experiments with biotechnology are striking not for visionary power or 
for intimations of great good or evil but for extreme aesthetic conservatism.

In the mid-1980s scientists at the Max Planck Institute in Cologne transferred a gene 
from corn into a petunia to produce a plant with pale red flowers. They did not have 
the slight blue or violet component always previously found in petunias, which dem-
onstrated that genetic engineering could change flower color.2 The so-called brick red 
petunia did not look strikingly different from existing ones and was not considered 
attractive enough to have commercial potential. However, in the 1990s research in 
the Netherlands indicated that by bringing brick red petunias to traditional breeding 
programs, new shades might be added to the petunia palette.3

11 Biotechnology in the Garden
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In the late 1980s Calgene Pacific, an Australian affiliate of a California-based biotech-
nology firm, launched a project to genetically engineer blue roses, chrysanthemums, 
gerberas, and carnations. These were key plants in the world cut flower trade, which 
then amounted to more than a billion dollars annually. None of these plants had true 
blue flowers, despite extensive breeding by traditional means. Calgene’s project was 
the first major commercial application of genetic engineering for aesthetic purposes.

At the time, genetic engineering seemed ready to deliver miracles, but blue proved 
elusive. The pigment responsible for blue in flowers is delphinidin, which roses entirely 
lack. A breakthrough came in 1991, when the gene for delphinidin in petunias was 
isolated. The petunia gene was transferred into rose cells, which were grown into callus 
tissue, and then into plants. When the plants bloomed, the flowers were disappoint-
ingly ordinary, not blue at all. Cell acidity can inhibit the expression of blue, and rose 
petal cells are rather acidic, so gene transfer alone was not enough to produce blue or 
even purple flowers.

Eventually genes from a pansy were introduced into a mauve-colored gallica, ‘Cardi-
nal de Richelieu,’ and the resulting flower was dark burgundy. Further manipulations 
yielded mauve flowers. Photographs show long-stemmed, double, high-budded roses 
(the form most popular in the cut flower trade) that are more purplish than tradition-
ally bred varieties called blue, such as ‘Blue Moon’ or ‘Charles de Gaulle.’ But even 
these transgenic roses are far from blue.4

The cells in carnation petals are somewhat less acidic than rose cells, so approaches 
to blue (although not spectrum blue) proved less difficult. In 1996 ‘Florigene Moon-
dust,’ a mauve carnation, became the first transgenic flower to be put on sale anywhere 
in the world. ‘Florigene Moonshadow,’ a rich purple, was released a year later. Today 
genetically engineered lilac, mauve, and purple carnations from Calgene’s original pro-
gram dominate sectors of the international cut flower trade.

Reportedly well over $25 million has been spent on the blue rose project, but as 
of this writing a true blue rose still does not exist. The project has involved scientific 
research, intricate biotechnological maneuvers, and impressive international legal and 
financial expertise, but not aesthetic originality. The idea of a blue rose is very old—
unlike, say, the idea of a luminescent rose or a rose that ripples with color like an 
octopus, concepts that emerged only with genetic engineering. For almost 200 years 
hybridizers have tried to breed blue roses, and long before that they were sought by 
other means, such as by watering rosebushes with indigo. Centuries of failed attempts 
transformed the blue rose into a symbol of the unattainable. In 1891 Rudyard Kipling, 
sardonically echoing the blue flower that Novalis used to express limitless romantic 
longing, published a poem about love doomed because of a woman’s insistence on 
being given a blue rose.5

Today, despite the technical difficulties, there is little reason to doubt that through 
genetic engineering a blue rose can eventually be created. It seems only a matter of per-
sistence, ingenuity, and money. But considerable time is likely to pass before backyard 
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hybridizers borrow pollen from blue roses (the stems purchased at suitably impressive 
prices) to breed new kinds of garden roses. Patent law has already criminalized that 
kind of activity.

Bearded irises come in every color except true red. Almost since iris breeding began in 
the early nineteenth century the grail has been a fire-engine-red flower. A large num-
ber of so-called red irises have been created, but these are more accurately described as 
wine red, earth-toned, or brick. Most do not result from red pigments but from artful 
combinations of purple and yellow.

However, the cells of bearded iris flowers contain lycopene, a pigment that in suf-
ficient concentration gives tomatoes their orange-red color. In iris petals lycopene is 
dilute and produces pink flowers, as in ‘She’s All That’ or ‘Passion for Pink.’6 Other vari-
eties have beards that contain pigment sufficiently concentrated to appear raspberry 
red or coral. Consequently, breeding for red irises has seemed less hopeless than breed-
ing for blue roses. However, after more than a century of failed efforts, the chances of 
creating a true red iris by traditional means appear to be extremely poor to nonexistent.7

In 1991 Virgil Pettit told Richard Ernst of Cooley’s Gardens in Silverton, Oregon, 
that the technology to create a red iris through genetic engineering existed.8 Ernst con-
tacted Tony Chen, a professor at Oregon State University, and together they initiated a 
project to genetically engineer a red iris.

Bearded irises play a negligible role in the cut flower trade, so from the beginning 
Ernst’s aim was to produce plants that could be sold to gardeners. His plan was inge-
nious. Not one but two irises would be modified, a diploid and a tetraploid. Neither 
would be released to the public, but they could be crossed to produce triploids, which 
would be sold to gardeners. Triploids are almost always sterile, so in most circum-
stances gardeners cannot use them to produce hybrids. Rare genetic events may cause 
a triploid to produce a viable seed or two, but because of patent law, gardeners growing 
any such seeds would be subject to legal action.

Breeding opportunities would not end with crosses between transgenic diploids and 
tetraploids. The diploid could be crossed with unengineered diploids and the tetra-
ploid with unengineered tetraploids to produce an unending succession of new red or 
red-producing parents. A well-planned breeding program could theoretically yield a 
limitless stream of triploid irises in shades of red, salmon, and cadmium orange. These 
colors might appear as patterns or be blended with other colors.

Such was the plan. However, as with attempts to create blue roses, there were prob-
lems. It made no sense to go to the trouble and expense of transferring red-conferring 
genetic material into iris cells unless those cells could be regenerated into iris plants. It 
took three years to find out how do this. An additional two years passed finding out how 
to insert a marker gene into iris cells so that genetic transfers could be easily detected.9 
Following this, genes from the coral lily (Lilium pumilum), the tiger lily (L. lancifolium), 
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and red pepper (Capsicum annuum) were transferred into iris cells. Additional genetic 
material, intended to concentrate pigment, was added from bacteria.

Red peppers appeared to be the most promising source of color, partly because they 
produce a truer red than lycopene (which in concentration appears slightly orange) 
and partly for legal reasons: the sequence and function of the red pepper’s relevant 
genetic information, the capsanthin-capsorubin synthase (ccs) gene, are known. This 
is a precondition for the release of a transgenic plant in the United States. The lily ccs 
genes have not yet been sequenced.10

By 2005 the red iris project had cost $800,000.11 In 2006 Ernst predicted that even 
if a million dollars was spent, the closest approach to a spectrum red might be a pinker 
pink.12 As of this writing there is no red iris.

Whether or not red irises and blue roses are achieved anytime soon, the problems 
and costs of these projects may dampen the enthusiasm of investors in the future. 
Gardenia-scented blue dahlias will have to wait for genetic engineering to become far 
more versatile and inexpensive than it is today.

If genetic engineering does become much more inexpensive and versatile, what kinds 
of ornamental plants would we have reason to expect? Certainly there would be plants 
like the blue rose and the red iris, long imagined and long sought but difficult or impos-
sible to achieve through traditional breeding. Gardeners have wish lists of such plants: 
hardy jacarandas, peonies that bloom all summer, alkaline-loving rhododendrons and 
azaleas, drought-tolerant fuchsias, and virus-resistant auratum lilies, to mention just a 
few.13 Such plants would be welcome additions to many gardens. However, they would 
not fundamentally change gardening, or our sense of what plants can be or do.

We could also expect new kinds of consciousness-altering drug plants, and a wide 
array of luminescent plants. The aesthetic quality of productions would depend on 
individual skill and taste, as well as on prevalent values, aesthetic and otherwise. The 
philosopher Georges Rey believes that the reason certain arts are exceptionally accom-
plished in particular eras—music during the Baroque, for example, or landscape paint-
ing during the Northern Sung—is because of what he calls “good clichés.”14 These are 
given forms that are elegant, highly adaptable, and capable of conveying complex 
meanings. Good clichés allow ordinary artists who do not engage fundamental ques-
tions of form, aesthetics, or meaning to produce fine work. Sometimes such work con-
tinues to be of interest long into the future. Of course, culture can also burden artists 
with bad clichés that condemn the work of even the most gifted practitioners to be 
quickly forgotten.

The contemporary clichés of ornamental plants come to us from consumer culture, 
filtered through national plant societies. These clichés are as we have seen: forms, col-
ors, and patterns to please as many people as possible at any cost. The clichés of our 
culture will have to change if we are to hope for more than kitsch from genetic engi-
neering, except here and there, and on the margins.



In the 1930s art and ornamental plant breeding briefly converged, but the Second 
World War put an end to this development. By the war’s end genetics had become 
the property of science, medicine, business, agriculture, and government, and the arts 
no longer engaged genetics. Only in science fiction, which most guardians of culture 
considered too lowbrow to merit attention, did genetic imagination still find expres-
sion. Atomic mutants swarmed across movie screens and populated tales read chiefly 
by teenagers.

In Kurt Vonnegut’s The Sirens of Titan (1959) we encounter a faint echo of Staple-
don’s plastic vital art. An extraterrestrial robot named Salo, marooned on a moon of 
Saturn, takes up plant breeding to while away the time. “When Salo arrived on Titan 
in 203,117 B.C., the blooms of Titanic daisies were tiny, star-like, yellow flowers barely 
a quarter of an inch across. [Now . . .] the typical Titanic daisy had a stalk four feet in 
diameter, and a lavender bloom shot with pink, and having a mass in excess of a ton.”1 
Salo is an ingenious artist, but his intervention in evolution only highlights evolution’s 
pointlessness, and the futility of art as well.

In 1957 and 1958 Salvador Dalí painted an image of the double helix surrounded by 
butterflies. However, in the art world Dalí’s reputation was at a low ebb, and Butterfly 
Landscape: The Great Masturbator in Surrealist Landscape with DNA had little or no effect 
on the art of the time.

Edward Steichen released ‘Connecticut Yankees,’ a strain of delphiniums, in 1965. 
The unruffled single flowers came in colors ranging from near white to sky blue and 
purple. The strain’s beauty, hardiness, and heat tolerance helped make “Connecticut 
Yankees” an outstanding horticultural success. Steichen considered all of his hybrids 
to be fine art, but he did not press the point with “Connecticut Yankees,” and the art 
world completely ignored the plants.

Between 1955 and 1980 genetics returned to mainstream art in roundabout ways. Dur-
ing this period, avant-garde artists experimented extensively with live organisms as art 
materials. For example, Herbert Bayer’s Grass Mound, built at the Aspen Art Institute 
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of Colorado in 1955, is a grass-covered, contoured mound of earth forty feet in diam-
eter. Today it is considered a precursor to land art. Like much bio art to come, Grass 
Mound, although comprised in part of living things, does not have an explicit genetic 
dimension.

The single most important contributor to the development of bio art during this 
period was Hans Haacke. Between 1967 and 1972 he produced works using live grass, 
chickens, ants, seagulls, turtles, goldfish, goats, and myna birds (see appendix 1).

Most land art focuses on nonliving aspects of the landscape, such as earth, water, 
and light, but some works, such as Walter De Maria’s Lightning Field (1977), include 
plants and provide habitat for animals. Alan Sonfist focuses on living things in his best-
known work, Time Landscape. First articulated in 1969 but not planted until 1978, Time 
Landscape recreates landscapes from New York City’s past. At a series of sites dotting 
the city, Sonfist reintroduced plants that had grown in Manhattan prior to European 
settlement. As long as these reconstructed fragments of the ecological past survive, 
their plants and other organisms will undergo selective pressures from the city and 
from larger environmental forces such as weather, as well as from interactions among 
living components of the work itself.

Sonfist was the first artist to unambiguously claim wild, nonornamental plants as 
components of art. All prior work involving live plants consisted either of domesticated 
ornamentals or of plants whose status with respect to wildness and domestication was 
irrelevant, such as the grass in Bayer’s mound.2

Helen and Newton Harrison’s life chain proposals, most of which have not been 
realized except on paper, involve biological systems that would be preserved, or in 
some cases created, through art. Trümmerflora: On the Topography of Terrors (1988) is 
representative. It was to consist of rubble from two large piles that already existed on 
a site in Berlin near the Martin-Gropius-Bau, at the bureaucratic center for the death 
camps of the Third Reich. Along with the rubble were Trümmerflora, plants that spring 
up in disturbed places. The rubble was to be dispersed over sites used by the Gestapo 
to plan the concentration camps. Trümmerflora would from then on inhabit those sites 
and compose a living memorial to those who had suffered in the camps. The Har-
risons designed this work to maintain and extend an existing biological process with 
genetic elements that unless sanctioned by art would likely be destroyed by new build-
ing projects.

Some of the Harrisons’ proposals encompass watersheds and bioregions. Sacramento 
Meditations (1976–1977) evaluated and proposed environmentally friendly changes for 
the watersheds of California’s two largest rivers, the Sacramento and the San Joachim. 
Meditations on the Great Lakes of North America (1978) proposed that the watershed of 
the Great Lakes be recognized as a new nation. Meditation on the Gabriolinos (1976) 
considered the extinction of the Gabriolino Indians in terms of information loss, spe-
cifically cultural, linguistic, and genetic. The High Ground (1990–present) presents a 
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plan for the reforestation of Tibet. Serpentine Lattice, another work in progress, proposes 
a series of nature preserves at forty-mile intervals along the North American Pacific 
Coast from San Francisco to the panhandle of Alaska. All of these projects favor genetic 
diversity by deliberately limiting human activities or redirecting them toward nonex-
ploitative or sustainable interactions with existing biological systems.

The Harrisons told me that they consider genetics central to their work. However, 
the genetic component is implicit, not explicit, even in The Lagoon Cycle, begun in 
1972, which involved breeding crabs. The Lagoon Cycle emerged from a search for edi-
ble organisms that could survive the rigors of exhibition in art galleries. The search led 
the Harrisons to Sri Lanka, where they studied the crab Scylla serrata, an important food 
source there. After returning to the United States, the Harrisons raised these crabs in a 
studio and discovered how to breed them, something that had never been done before 
with crabs in captivity.

In 1974 the Institute of Marine Resources awarded the Harrisons a grant to con-
tinue work with Scylla serrata. Until then the institute had funded only scientists. Over 
the next few years the Harrisons studied breeding cycles and considered ways to grow 
the crabs outdoors in California. One possibility they considered was to transform the 
Salton Sea, a forty-mile-long body of water in Southern California, into an estuarial 
lagoon. This transformation would require cutting a channel from the Salton Sea to 
the Colorado River delta, with a cost “roughly equivalent to that of building a four-
lane highway over the same terrain.”3 But eventually the Harrisons rejected these plans 
because the environmental damage would be too great.

The Lagoon Cycle, which began as a search for an edible organism that could survive 
in art galleries and led to proposals for one of the largest artworks of its time, evolved 
into a performance piece that traced unfolding environmental awareness. The final 
version of The Lagoon Cycle includes panels with maps, written texts, and photograph-
based images, all informed by an ethic favoring biological diversity and sustainable 
agricultural, economic, and social systems. This work explores differences between 
masculine and feminine consciousness of the environment and offers a tentative syn-
thesis of personal, aesthetic, and environmental concerns.

The Lagoon Cycle is also one of the first works of art to engage global warming. The 
last panel is a map of the world showing sea levels 300 feet higher than today’s, which, 
according to some estimates, will result from all of the world’s ice melting. The map 
shows continents that are both familiar and profoundly changed. What makes this 
map beautiful and terrifying is that it does not have the arbitary, fanciful appearance 
of a made-up map: it is not science fiction but science projection, artfully rendered.

Following in the footsteps of the Harrisons and the land artists, many artists pro-
duced projects to purify water, restore degraded sites, build community gardens, 
establish urban forests, and create habitat for wildlife. Works such as Joseph Beuys’s 
Seven Thousand Oaks (begun 1982), Patricia Johanson’s Leonhardt Lagoon (1986), Betty 
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Beaumont’s Ocean Landmark (1978–1980), and Mel Chin’s Revival Field (1990–present) 
have genetic components. Genetics in these works is implict, not a focus. However, at 
roughly the same time that these works were being done, art with explicitly genetic 
dimensions reemerged.

By 1980 the trauma of the Second World War had diminished, if only because so many 
people who had experienced the war had died. Genetic engineering had become a 
force in the economy. Art that explicitly engaged genetics appeared once more. This 
happened almost simultaneously in Austria, France, and widely separated parts of the 
United States.

In the early 1980s Alexis Rockman developed a form of realism that drew on diverse 
visual sources, including abstract expressionism, Dutch flower painting, nineteenth-cen-
tury landscape painting, science fiction movies, and natural history dioramas. In Rock-
man’s work, nature is a Hobbesian drama in which ants devour butterflies, flowers drip 
sinister nectars, and human creations proliferate amid parasites, trash, and evolutionary 
cul-de-sacs. A sense of garish decay pervades the subject matter, informs color choices 
and determines the use of materials. Rockman favors sickly greens, lurid reds and golds, 
and deep shadows. His glazes are so heavy that some canvases glisten like hams.

Rockman’s most blackly humorous works blend genetic engineering and pornog-
raphy. In The Trough (1992) a pig mounts a duck, Barnyard Scene (1991) shows a rac-
coon sodomizing a rooster, and in Jungle Fever (1991) a praying mantis mates with a 
chipmunk.4

In Biosphere: Laboratory (1993) horror overwhelms humor. The laboratory contains 
a two-headed calf, a goat-cow-pig hybrid, and a dog with a puppy’s head grafted onto 
its neck. The scene recalls H. G. Wells’s The Island of Dr. Moreau. Both Wells and Rock-
man explore secret worlds where, under the rule of science, cultural pathologies play 
themselves out. The most striking difference between Rockman’s vision and Wells’s is 
that while Dr. Moreau had to leave civilization to pursue his experiments, Rockman’s 
laboratory looks official, if messy. It borrows elements from the rebel space station 
in the movie Silent Running. However, space stations do not manifest rebellion, only 
what passes for it: hubris and the arrogance of power. The horrors in Biosphere: Labora-
tory look like classified secrets, and indeed some of Rockman’s most shocking imagery 
comes directly from government-sponsored research. The two-headed dog, for exam-
ple, is based on a 1959 photograph of dogs grafted together in a Moscow laboratory. 
They lived for a brief time.

Although Rockman takes his imagery from contemporary culture, his style, reminis-
cent of nineteenth-century realism, suggests that popular imagination and fears about 
biological science have changed much less in the last century than we might suppose.

At about the same time that Rockman was beginning to explore natural history, 
Louis Bec, a French artist who had been raised in Algeria, began producing models and 
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detailed studies of imaginary life forms based on sulfur. These creatures, often inspired 
by cephalopods, recall the surrealists’ play with scientific illustration, but bring artifi-
cial life and biotechnology to mind.

Late in the 1980s, Kevin Clarke began interweaving genetic information with pho-
tographic portraits to explore questions of identity. During the same period Dennis 
Ashbaugh began making paintings of banded segments of DNA, which he called “DNA 
paintings.” They read simultaneously as autoradiographs, which are bar-code-like pat-
terns produced by DNA, and as painterly works concerned with color, composition, 
paint application, and the picture plane. Ashbaugh’s painterliness encourages medita-
tion on genetic realms and on ways that biotechnology is affecting our view of life.

Ronald Jones also employed a postmodern mix of nonrepresentational and rep-
resentational modes in sculptures of chromosome fragments and viruses. His works 
recall Brancusi and Arp, but where those artists are comic or transcendent, Jones directs 
attention to grim material realities. A 1989 sculpture that on first glance suggests one 
of Arp’s celebrations of amoebal life bears the title Untitled (DNA Fragment from Human 
Chromosome 13 carrying Mutant Rb Genes also known as Malignant Oncogenes that trigger 
rapid Cancer Tumorigenesis). Only the ghost of Arp remains.

In the United States there has never been sustained public debate about biotechnol-
ogy, and the biological revolution has insinuated itself into daily life largely through 
the marketplace. Sometimes the results seem benign: anyone who purchases a rose-
bush today is likely to find a patent number on the label. More troubling are patents on 
human genes and cell lines. The John Moore case shows just how far proprietory claims 
to human cell lines had gone by the 1980s. Moore, who suffered from an unusual 
kind of leukemia, had had his spleen removed. Doctors had also taken many blood 
and sperm samples. In 1984 Moore discovered that his doctors had patented cell lines 
derived from his body and propagated these lines without his consent. He sued for 
malpractice and property theft. The case made its way to the California Supreme Court, 
which ruled against Moore. He had no right to living materials derived from his body 
and propagated without his consent because “giving [him] a property right to his tissue 
would destroy the economic incentive for biotech companies.”5

Larry Miller, a veteran of the Fluxus movement, responded to such developments 
with a public action in 1989 to copyright his own DNA. During the next decade he 
distributed copyright forms to anyone interested in maintaining rights to their genes.

Miller, Clarke, Jones, Ashbaugh, and Rockman have used traditional, nonliving art 
materials to engage genetics and the biological revolution. Other artists worked with 
live organisms. In 1984–1985 Joe Davis, working at MIT and Berkeley, created Microve-
nus, a segment of DNA that was coded to represent the Germanic rune for life. This seg-
ment was inserted into an E. coli bacterium. Microvenus was the first transgenic artwork: 
a live work of art created through genetic engineering.
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In 1987 Peter Gerwin Hoffmann, an Austrian, exhibited Mikroben bei Kandinsky in 
Animal Art, a show curated by Richard Kriesche and held in Graz, Austria. Animal Art 
was devoted entirely to works involving live animals and microorganisms. Mikroben 
bei Kandinsky consisted of cultures of bacteria scraped from the surface of a Kandinsky 
painting. In the exhibition catalog, Hoffmann wrote that “gene technology has put  
. . . an end [to] . . . the polarity nature-art. It is of great social import for our future to 
analyze and criticize works of art (a cow or a gene-manipulated bacterium) by the views 
and criteria of art. The living organisms . . . that surround us . . . can only be understood 
and interpreted as works of art.”6

I had begun breeding irises as a gardener in 1979. I first exhibited them as art in 
1985. That year I also published Sky, an artist’s book consisting of proposals for the 
transformation of military sites, nuclear materials, and nuclear weapons into works of 
art. One of the proposals was for a site-specific strain of irises to mark the Bangor Naval 
Submarine Base in Washington, where U.S. submarines are outfitted with nuclear war-
heads. In 1988 I exhibited Iris Project, an installation of iris hybrids, at New Langton 
Arts in San Francisco. The next year I began breeding oriental and opium poppies.

Vilém Flusser, writing in Art Forum in 1988, predicted that artists might someday 
create wheat with the power of sight, photosynthetic horses,7 and a “Disneyland with 
multicolored fauna and flora” or “an enormous color symphony . . . in which the 
color of every living organism will complement the colors of every other organism.”8 
Biotechnology would lay the “foundations of mental processes that have never before 
existed.”9 Flusser had developed some of these ideas in exchanges with Luis Bec and 
Philippe Henry, a French-Brazilian director and producer. Flusser had also seen Hoff-
mann’s bacterial cultures in Graz but seems not to have known about other genetic 
artists, including Steichen.10

By 1989 genetic art had taken on the rough outlines that it has today. Most artists 
used traditional media such as painting and employed imagery derived from DNA and 
chromosomes to explore the biological revolution and issues arising from genetics. 
DNA portraits, cancer genes, commentaries on race, and AIDS imagery updated the 
figure, while calling into question what it means to be human. However, a few artists 
took life as their medium.

Most of the artists who addressed genetics in the 1980s did so independently of one 
another. What these artists shared was not a style, an ideology, or even subject matter, 
except in the very broadest sense, but the same postmodern moment and the common 
experience of discovering a new continent—which turned out to be not so new after 
all. I doubt that any of these artists began by knowing about Steichen’s 1936 exhibit of 
delphiniums. For example, I learned of it only in 1989 through an essay by Alan Lacy.11 
Soon, however, genetic art would enter regions that no one before the Second World 
War had explored.
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Genetic art proliferated after 1990. An important development in representational 
work was what Suzanne Anker has called “the new grotesque,” freakish or malformed 
human figures, such as Jake and Dinos Chapman’s sculptures of conjoined children, 
Aziz + Cucher’s chimeras, and Cindy Sherman’s photograph of herself with a pig’s 
snout. Exploration of the grotesque had begun well before 1990 (it goes back many 
centuries), but it did not register the hopes and fears unleashed by biotechnology until 
roughly the last decade of the millennium. Closely allied with the new grotesque, 
which focused on the human figure, were monstrous animals, such as Thomas Grün-
feld’s Misfit (St. Bernard) (1994), a taxidermal hybrid of a dog and a sheep.

Another important development in genetic art was the expanded use of photogra-
phy. Prior to the 1990s, the only role that photography played was in documentation 
of breeding projects and exhibits. Gary Schneider’s Genetic Self-Portrait explores a very 
different possibility. Genetic Self-Portrait is a series of photographs of the artist’s body. 
They range from an x-ray of his skull to microscopic views of cells and DNA.12

After 1990 much of the most challenging genetic art was alive. David Kremers’s Somite 
series, begun in 1992, consisted of genetically altered bacteria painted on agar-cov-
ered acrylic plates. There the bacteria interacted with dyes to produce complex stains. 
Kremers then sealed out moisture to arrest growth, and the works became stable but 
remained alive. Kremers wrote that “the sale of any living artifact requires an approach 
to benefit that artifact. We must ask, What does this artifact want? Where does it want 
to live?”13

Eduardo Kac’s premiere transgenic installation was Genesis, first exhibited at Ars 
Electronica in Linz in 1999. Kac had translated into the four-letter alphabet of DNA the 
biblical passage, “Let man have dominion over the fish of the sea, and the birds of the 
air, and all creatures that crawl upon the land.”14 He then ordered a strand of DNA con-
taining the sequence from a scientific supply house, had technicians insert the DNA 
into a bacterium, and grew it into colonies.

During Ars Electronica, Genesis occupied a dimly lit space in which the biblical pas-
sage, spelled out in white letters, occupied one wall and the DNA sequence the facing 
wall, with a projection of a petri dish of bacteria, some genetically altered, on a third. 
The projected bacteria looked like a glowing rain, almost classically beautiful, which 
only made the hubris of the biblical passage more apparent.

The biblical passage can be interpreted in various ways, but its primary function in 
Western culture has been to justify human exploitation and destruction of other forms 
of life. By joining the Bible and genetic engineering, Kac’s Genesis draws attention to 
a frozen stratum of culture from which contemporary high technology perpetuates 
ancient faith in human exceptionalism.

Belief in the superiority of humans to other forms of life is a cultural construct 
that most non-Judeo-Christian cultures do not encourage. I look at Western and 
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non-Western beliefs about the relationship between humans and nonhumans in chap-
ter 14. For now just note the contrast of the book of Genesis with the Buddha’s words 
in The Lotus Sutra:

I appear in the world

just like a great cloud,

To pour enrichment on all

Parched living things,

To free them all from misery

And so attain the joy of peace,

Joy in the world,

And the joy of nirvana.15

The Buddha’s concern is for the well-being of all living things, not just humankind.
In the 1980s Flusser and others speculated about artists creating transgenic plants, 

but no one actually attempted this until 1998, when Jun Takita, a Japanese artist work-
ing in Paris, began plans for a luminescent moss garden.16 Like many live genetic art 
projects, this one developed slowly. The first fully realized work to emerge was Light 
Only Light, a model of a human brain covered with luminescent moss. The mossy brain 
was first exhibited in a lighthouse near Stravanger, Norway, in 2008. Jens Hauser, who 
visited the site at night, wrote: “the brain replaced the lighthouse’s lamp, and . . . 
the audience had to adjust their eyes for ten minutes in order to finally see the glow-
ing [which] became more and more present.”17 Takita’s ten-year quest for luminescent 
moss had produced nothing more than a barely perceptible glow, but that glow may 
be exactly what we need to see. The greatest marvels that biotechnology might bring 
us are patience and humility.

In 1999 Heath Bunting and Rachel Baker produced Natural Reality Superweed Kit 1.0, 
seed packets that contain a mixture of wild brassicas and closely related transgenic 
domesticates. If the two kinds of brassicas cross-pollinate, plants might result that have 
the vigor of weeds, plus resistance to pesticides. The superweed project involves a sim-
ple act of appropriation that defies corporate domination of agriculture and reflects its 
hubris.

Prior to 1990, live works of genetic art involved plants or bacteria. Animals played 
no role, although precursors to genetic art such as the Harrisons’ Lagoon Cycle involved 
animals. Between 1991 and 1994 Andrea Zittel bred houseflies, quails, and chickens 
in her studio in Brooklyn. Each of these breeding projects centered on a sculptural 
structure in which the organisms lived and reproduced. The projects were marked by 
curiosity about animal breeding and concern with economic and social questions. For 
example, in the 1994 installation, Breeding Unit for Reassigning Flight, only chickens that 
could fly to specific heights in the sculptural structure were allowed to hatch their eggs, 
which gave the breeding program an aura of social Darwinism. None of Zittel’s breed-
ing projects was sustained for long.
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The first artist to engage animal breeding in a sustained way was Brandon Ballengée, 
who in late 1998 began a long-term project to recreate a possibly extinct species of 
African frog. To do this, he has been breeding allied species of frogs and selecting for 
characteristics of the lost species.

Since 2000 other artists have pursued multigenerational breeding projects with ani-
mals. Dave Powell breeds cats, selecting for polydactyly and stoutness, with the long-
range goal of creating what he calls a “bullcat,” one that physically resembles bulldogs. 
Tera Galanti works with silk moths (Bombyx mori), which the Chinese began rearing at 
least 5,000 years ago. Wild silk moths could fly, but are extinct. Domesticated moths 
are flightless. Galanti is attempting to restore flight. Although she has not yet achieved 
her goal, she has bred moths with new wing colors and patterns.

In 1998 Eduardo Kac developed a proposal to transfer a gene for green fluorescent 
protein (GFP) from a jellyfish to a dog so that the animal would fluoresce green under 
blue light. GFP K-9 has not been realized, but it laid the groundwork for Kac’s first 
transgenic animal, the rabbit Alba, the centerpiece of GFP Bunny (2000). Kac conceived 
GFP Bunny as a project that was not about a genetically engineered rabbit as an aes-
thetic object but “a complex social event.”18 His approach to transgenics was framed 
by social and ethical considerations, “above all, with a commitment to respect, nuture, 
and love the life thus created.”19 To give the rabbit fluorescence he chose the jellyfish 
gene, because there is no evidence that GFP causes mammals to suffer. An alternative 
may have been to use the luciferase gene from fireflies, which might have resulted in a 
luminescent rabbit more visually dramatic than a fluorescent one. However, luciferase 
is known to cause physical problems for some mammals. In addition, Kac did not want 
Alba to suffer socially in the company of other rabbits. Since GFP does not manifest 
itself except in the presence of pure blue light, Alba could have normal social interac-
tions with other rabbits.

Fluorescing mice, rabbits, and other animals have existed since 1997, but seques-
tered in laboratories, out of public sight and mind. Kac originally planned to intro-
duce Alba to the public in Avignon in an installation that resembled a living room. 
Artist and rabbit would share the space for the duration of the exhibit. Afterward, Kac 
intended to bring Alba to Chicago, where she would be a member of his household. 
Both actions were intended to affirm connections between humans and transgenic 
animals, connections unlikely to flourish in laboratories. At the last minute, however, 
Paul Vial, the director of the Institut National de la Recherche Agronomique (INRA), 
the French laboratory where Alba was born, decided not to release Alba. There she 
remained, inaccessible to the artist and the public. Typically rabbits live for seven to 
twelve years, so as I write, Alba may still be alive.

INRA’s refusal to release Alba made her a cause célèbre.20 Although Kac failed to 
secure her release from the laboratory, he succeeded in bringing public attention to 
genetically engineered animals. Kac did not create GFP Bunny as a conceptual project, 
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but in the absence of the rabbit, that is how the work functions. Alba is a real animal 
that because of circumstance beyond the artist’s control has become an idea that has 
catalyzed cultural change. Filtered through media and Internet reports, Alba is strange 
almost to the point of freakishness, and yet she is so unthreatening as to be a poten-
tial member of the family. She has sparked countless conversations and debates. She 
implies the need for a new social contract that takes into account all sentient life, wild, 
domesticated, and genetically engineered.

In the late 1980s language to describe and discuss art that dealt with genetics was inad-
equate. For example, when I first began writing about about this kind of art in 1989, no 
term connected Edward Steichen’s delphiniums, Dennis Ashbaugh’s DNA paintings, 
and the Harrisons’ watershed proposals. I adopted the term “genetic art” to describe 
such work. Genetic art is art that involves DNA21 and focuses on genetic imagery, mate-
rials, processes, or effects. Genetic art is not a style and does not imply any particular 
political or ethical outlook. I appropriated the term “genetic art” from computer art, 
where it meant self-generating electronic events.22 

In 1998 Eduardo Kac intoduced the term “transgenic art,” which he defined as art 
“based on the use of genetic engineering transfer of natural or synthetic genes to an 
organism, to create unique living beings.”23 Ionat Zurr and Oron Catts coined the term 
“semi-livings” for cells and tissues that survive, and in some cases evolve, outside the 
organisms in which they originated. Jens Hauser adopted the term “biotech art” for 
works in which organisms or cells have been changed by technological processes. In 
2006 Pier Luigi Capucci summarized the relationships of basic terms (see appendix 2).24 

In the 1990s I was often accused of Nazism for treating aesthetics as more important 
than politics in my work with irises. Just as nonsensical, Eduardo Kac was accused of 
mistreating animals because Alba was transgenic. Kac was also vilified for simply being 
in the public eye. But these attacks are minor compared with what Steve Kurtz has had 
to deal with. He is a member of Critical Art Ensemble (CAE), an art collective that since 
the late 1990s has done performances and installations engaging biotechnology. Trans-
genic microorganisms play roles in some of these works. Cult of the New Eve (1999), for 
example, is a mock-religious performance piece and installation that features wafers 
and beer made from yeast genetically engineered to contain a sequence of human DNA.

On May 11, 2004, Hope Kurtz, Steve’s wife, suffered a cardiac arrest and died at their 
home in Allentown, New York. Steve Kurtz called 911. Emergency workers arrived and 
noticed laboratory equipment and petri dishes containing live cultures. The FBI was 
notified. Agents detained and interrogated Steve Kurtz, while a hazardous-materials 
unit searched his home and tested it for ricin, anthrax, and plague.

Authorities determined that the petri dishes contained bacteria that posed no dan-
ger to the public25 and that Hope Kurtz had died of natural causes. However, the FBI 
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confiscated Kurtz’s computers, lecture notes, equipment, and a manuscript for a book. 
A grand jury was convened to investigate the possibility that Kurtz was involved in 
bioterrorism. Under the Patriot Act, Kurtz faced up to ten years in prison for possession 
of biological agents.

The grand jury investigation failed to produce an indictment for bioterrorism but 
did unearth an improperly filled-out laboratory form. For this violation of protocol, 
Kurtz was charged with mail fraud and wire fraud, which carry maximum sentences 
more than twice that of bioterrorism.

On April 21, 2008, nearly four years after Hope Kurtz’s death, federal court Judge 
Richard Arcara ruled to dismiss the indictment as ”insufficient on its face.” This means 
that even if the allegations against Kurtz were true, they did not constitute a crime.26 As 
I write, none of the materials seized from Kurtz have been returned to him. He has had 
to reconstruct his book from memory.

Initially the government’s responses to the petri dishes in the Kurtzes’ home may 
have been blunders fed by the national hysteria of the time. That hysteria, encour-
aged by the Bush administration, gave political bias to misunderstandings and errors 
of judgment. For example, just days before Kurtz’s interrogation, an art teacher in Pos-
ser, Washington, reported a fifteen-year-old to the Secret Service for making sketches 
of President Bush. One showed the president’s head on a stake. Another showed him 
dressed as the devil. The Secret Service confiscated the sketches and questioned the 
boy. Posser Police Chief Win Taylor said that the boy and his sketches were “a threat 
against the president of the United States.”27

Perhaps the Kurtz case was driven by officials trying to save face or by pressure from 
federal agents looking for ways to pad statistics on domestic terrorism. Another factor 
may have been CAE’s political stances and activities. CAE has been a long-time critic of 
corporate biotechnology. At this point we do not know for sure, but if silencing Kurtz 
and CAE was the intent, it failed. The case received international attention, and Kurtz 
used his renown to bring attention to social and political issues raised by corporate 
biotechnology.

The most sweeping attack on genetic art came from Paul Virilio, a French cultural 
theorist. In “A Pitiless Art,” a long essay on genetic art that appeared in Art and Fear, 
published in France in 2000, Virilio argued that the Nazis lost the Second World War 
but won the peace. Live genetic art is the supreme expression of Nazi cultural triumph.

It is worth looking at Virilio’s charge in detail because he expresses widespread fears 
and misconceptions about biotech art. He begins by quoting a visitor to Auschwitz who 
had the horrifying intuition that the death camp was a museum of contemporary art. 
Virilio then asks, did the Nazis produce “forms of perception that are all of a piece with 
the mode of destruction they made their own?”28 He proceeds as if it were self-evident 
that the Nazis, and aspects of modern life such as biotechnology, had so damaged the 
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foundations of our culture that contemporary art either registers a deadly absence of 
direction or participates actively in war against humankind. The supreme expression 
of malaise is genetic art.

Virilio hints that secularism is ultimately responsible for this war against human-
kind, but assigns more immediate blame to Dada, futurism, and German expression-
ism. As evidence that they paved the way, he quotes Richard Hulsenbeck, a founder of 
Dada: “We were for the war. Dada today [1918] is still for war. Life should hurt. There 
is not enough cruelty.”29 Hulsenbeck is still shocking after all these years, but his words 
raise obvious questions. Should we take him literally? Was he intending to shock? 
Insult? Hold up a mirror? Virilio, however, has no patience for such questions, and 
immediately concludes, “The rest is history.”30 This encapsulates his method.

Just how little Virilio knows about genetic art is evident on almost every page of 
the essay. The following sentence is typical: “Genetics is on the way to becoming an 
art, a transgenic art, a culture of the embryo to purely performative ends, just as the 
eugenicists of the beginning of the twentieth century hoped.”31 When Virilio wrote 
this, genetics was not on the way to becoming an art; it had already been an art for 
some time, and a substantial body of work was available for him to consider. Had he 
surveyed it, he would have found that the organisms most commonly used were bac-
teria, which have no embryos. Some genetic art involved plants or animals, but plant 
embryos did not concern him, and animal embryos held no interest except as precur-
sors to experimentation with human embryos.

Virilio’s initial question, does genetic art prepares the way for eugenics?, is impor-
tant but deserves a much more careful answer than he gives. It is no secret that live 
human embryos are completely off-limits for genetic artists. In the quarter-century that 
I have actively explored genetic art, no artist I have known or know of has expressed a 
desire to violate this taboo. Many are deeply concerned about eugenics.

However, for the sake of argument, let us suppose that there are artists who wish 
to transgress the taboo against working with human embryos. Unless independently 
wealthy, these artists would need funding. What funding agency would cooperate? 
Scientists, doctors, and laboratory technicians would have to be involved. It is difficult 
to imagine any project involving live human embryos that would get beyond the plan-
ning stage. Even if a clandestine team of artists and scientists were to come together 
and produce a work, what would happen if it was exhibited, or if news of it became 
public? In the United States I expect that the artist, and everyone else involved, would 
become embroiled in problems, legal and otherwise, that would make pursuit of this 
kind of art impossible.

Of course, the public mood can change. Lee Silver has argued that biotechnology 
under libertarian conditions is likely to lead to extensive germ-line genetic engineering 
of humans.32 This might approximate Virilio’s “culture of the embryo,” and art could 
play a role in such a culture’s formation. However, exactly what that role might be 
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remains entirely a matter of speculation. The mere possibility that in the future some 
artist might directly or indirectly manipulate a human embryo or that some genetic 
engineer working with embryos might claim to be an artist in no way justifies Virilio’s 
blanket condemnation of all genetic art as eugenic.

Virilio argues irresponsibly. His investigation might have been more illuminating 
had he bothered to study actual works of art. Among the works that he might have con-
sidered is Human Earrings, a 1989 sculpture by the Canadian artist Rick Gibson. It con-
sists of a traditional representation of a woman’s head with two dead human fetuses 
hanging from her ears. Gibson, who said that he intended his work to show “how we 
treat human beings,”33 had obtained the fetuses from a professor of anatomy with the 
understanding that they had been dead for twenty-five years. While this work does 
not exactly confirm Virilio’s assertion that we are creating “a culture of the embryo for 
purely performative ends,” Human Earrings is deeply troubling and likely to make us 
wonder where culture has brought us.

When Human Earrings was exhibited in Britain, the work provoked widespread dis-
may. Gibson and the owner of the gallery were prosecuted and fined for the vague 
crime of “outraging public decency.” However, the professor who supplied the fetuses 
was not punished.34 I have not seen Human Earrings, but as an idea, and from the evi-
dence of Gibson’s statement, the work seems to have nothing to do with the spirit or 
practice of Nazi eugenics. On the contrary, Human Earrings seems an all-but-violent 
protest against the casual misuse of human life, whether for jewelry or for anything 
else.

Had Virilio looked beyond the visual arts to consider literature, he would have 
found relevant material. Octavia Butler imagined eugenics as practiced by Africans in 
The Wild Seed. In S.C.U.M. Manifesto (Society for Cutting Up Men), first published in 1967, 
Valerie Solanas characterized human males as biological accidents and incomplete 
females. Since a male is “a half-dead unresponsive lump” and maleness is “a deficiency 
disease,” she proposed killing “all men who are not . . . working diligently to eliminate 
themselves.”35 Today Solanas is remembered chiefly for attempting to assassinate Andy 
Warhol. Joanna Russ updated Solanas’s ideas in a novel, The Female Man (1975), in 
which all human males, including boys, are so utterly unredeemable that a woman 
genius genetically engineers a disease to kill them. The sex-specific virus succeeds, and 
females are left entirely to themselves, to live in ecological harmony and to reproduce 
technologically.36 Solanas and Russ propose killing off half the human race, genocide 
on a scale beyond the Nazis. Other writers, such as Gore Vidal in Kalki, have invented 
characters who argue for killing off the entire species.

Virilio apparently believes that artists, by engaging the demons of our time, become 
their agents. He has little tolerance for the messy, all-too-human risks of biotech art. 
In this he is hardly alone. He expresses common ignorance and passions, and demon-
strates how blinding they can be.



124 Chapter 12

Art practices closely related to genetic art emerged in the late 1990s. In 1998 Oron Catts 
and Ionat Zurr began using tissue culture in their work. B(W)omb consisted of a single 
layer of cells grown over a small glass figurine shaped like a combination of a bomb and 
an archaic Venus. Catts and Zurr collaborated with Guy Ben-Ary on Semi-Living Worry 
Doll (2000) and Pig Wings (2001), which engage anxieties and delusions associated with 
the biological revolution. Semi-Living Worry Doll, which has many versions, consists of 
cells grown over bioabsorbable polymers. Pig Wings, also in many versions, is built of 
pig bone marrow stem cells grown over a polymer scaffold.

Marta de Menezes, a Portuguese artist, worked in a developmental biology labora-
tory to produce nature? (1999), an installation with plants and live butterflies. For this 
work she modified the chemical environments of Bicyclus and Heliconius butterfly chry-
salides to produce adults with novel wing patterns.

Several body artists, notably Orlan and Stellarc, in the course of manipulating their 
own bodies have taken on genetic issues. Stellarc has developed plans to have a third 
ear grafted onto his forearm. And Orlan, a white European, has sought to have black 
African skin grafts. Neither of these projects may be realizable, but they demonstrate 
the impact of the biological revolution on desire, and on self-definition.

Genetic art implies new approaches to art collecting, new social functions for art, and 
new kinds of museums, spaces that welcome rather than exclude diverse forms of life. 
We can imagine traditional gallery spaces combined with courtyards, gardens, zoos, 
and wilderness areas.

Genetic art, especially when allied with ecology, is extremely ambitious. For exam-
ple, the Harrisons engage the epic, megalomaniacal, and world-creating and -destroy-
ing energies that contemporary society gives to business, government, science, and the 
military. The social and economic resources that have gone into those projects could 
be directed toward creating more sustainable relationships with the natural systems 
that support us. Serpentine Lattice, which would extend more than 1,500 miles along 
the West Coast, and cost $5.7 billion yearly for twenty-five years,37 dwarfs not only the 
most ambitious constructivist projects but most corporate projects as well. Yet Serpen-
tine Lattice is modest in scale compared to Stapledon’s vision of genetic art encompass-
ing all life forms, including the human species.



Edward Steichen considered plant breeding akin to poetry and named delphiniums for 
poets. Among his hybrids were ‘Carl Sandburg,’ ‘William Carlos Williams,’ ‘Archibald 
MacLeish,’ and ‘Paul Claudel.’ Only one of Steichen’s delphiniums is still commercially 
available today, ‘Connecticut Yankees,’ a strain named for Mark Twain’s novel, A Con-
necticut Yankee in King Arthur’s Court. By naming delphiniums for poets and novels, 
Steichen affirmed the seriousness of ornamental plant breeding. But Steichen was a 
latecomer to naming life.

Typically the names people give plants align them with human concerns. Some names 
offer practical advice: breadfruit is food, razor grass can draw blood. Other names draw 
attention to obvious characteristics. Trilliums have parts in threes, and lady slippers 
have pouchlike structures not unlike shoes. But many names tell us little or nothing 
about the plant. Zinnias, for example, are named for Johann Gottfried Zinn, an eigh-
teenth-century German physician and botanist who was a professor at the University 
of Göttingen. The name celebrates Zinn, not the plant.

Common names are notoriously confusing. Not only can the same name refer to more 
than one kind of plant, the same plant can have many different common names. For 
example, Viola tricolor, the ancestor of today’s garden pansies,1 is known in English as 
Johnny jump-up, heartsease, wild pansy, love-lies-bleeding, love-in-idleness, kit-run-
about, and bird’s eye. In other languages the plant has still other names. To clean out 
what one early eighteenth-century commentator called the Augean stable of botany, 
Carl Linnaeus developed the binomial system, which gave each plant a genus and a 
species name in Latin. Linnaeus directed attention away from superficial characteris-
tics, such as colors and patterns of flowers, to what he reasoned was most constant and 
significant in a species: the structure of reproductive parts.

Many found this scandalous. The St. Petersburg academician Johann Siegesbeck 
denounced the Linnaean system for its “loathsome harlotry” and asked, “Who would 
have thought that bluebells, lilies and onions could be up to such immorality?”2 
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As Siegesbeck saw it, the binomial system endorsed a view of nature that validated 
licentiousness.

Linnaeus chose not to respond directly but named a small, unattractive weed that 
produced an odorous fluid Siegesbeckia orientalis. The high road had its price. Linnaeus 
had been trained as a physician and had planned to build a practice in Stockholm, but 
because of the damage done to his reputation, no patients came to him. Ironically, 
licentiousness saved him from ruin. In Stockholm’s taverns Linnaeus encountered men 
suffering from gonorrhea. After he successfully treated a few of them, word spread. 
Within a year he had so many patients he no longer had enough time for his family 
or friends. His practice came to the attention of the court, where gonorrhea was also a 
problem. Eventually the king of Sweden appointed Linnaeus professor of medicine and 
botany at Uppsala University. He remained there for the rest of his life.

The binomial system is something of a misnomer. It does not give each plant two 
names but a minimum of six, which identify the plant’s division, class, order, family, 
genus, and species. The weed named for Siegesbeck is Plantae Angiospermae Dicotyle-
doneae Compositae Siegesbeckia orientalis. This sounds as overblown as the name of a 
duchess but is elegantly spare nevertheless, considering that it aligns the plant with all 
other living things.

At first botanists favored descriptive names, but in the eighteenth century names began 
to memorialize people, especially botanists and their patrons, friends, and family. The 
shift was impelled by the flood of unfamiliar plants that came to the attention of 
Europeans in the wake of the voyages of discovery and the development of the science 
of botany. After the fiftieth lutea and the hundredth hirsuta, the usefulness of many 
Latinate descriptive words was becoming exhausted.

The shift also reflected the rise of humanism. It had an anthropocentric bias that 
construed the world as a treasury of resources to serve human needs and desires. Plant 
names reinforced this belief by celebrating individual people rather than directing 
attention to the plants themselves. Through names, diverse non-European floras were 
aligned with Western culture. For example, the most conspicuous plant in the Pacific 
Northwest is a fir-like species of evergreen tree. It had many names in American Indian 
languages, but in the early nineteenth century, when the region began to be explored 
and colonized by Europeans and European Americans, they named the tree Douglas 
fir, for David Douglas, a British plant explorer who reached the Pacific Northwest in 
the 1820s.

The tree’s binomial is Pseudotsuga menziesii and honors another man, Archibald 
Menzies, a Scottish doctor who identified the tree for science in 1791. The tree’s names, 
the one scientific, the other common, celebrate two British men and the values they 
represent: science, humanism, and the spread of European civilization into distant 
lands.
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In China, the belief that human beings are separate from other forms of life and abso-
lutely superior to them never took firm hold. As a consequence, the Chinese rarely 
name plants for people. Most plants have descriptive names or are named for other 
plants, or occasionally for animals or human artifacts. For example, Amaranthus tricolor 
is “Yanlaihong,” which means “red at the time when the wild geese arrive.” Roses are 
“woody perfumed flowers.” The Chinese call the gardenia “wine cup.” (The English 
common name, gardenia, memorializes Dr. Alexander Garden, a friend of Linnaeus’s.) 
Even the most highly domesticated plants, those that have been selected to reflect 
human wishes and desires, are given nonanthropocentric names. Chinese chrysan-
themum cultivars have names like ‘Pink Pine Needles,’ ‘Wild Geese on Sand,’ ‘Jade 
Dragon’s Claws,’ ‘Butterfly Among Willows,’ ‘Mandarin-Duck Lotus,’ and ‘Auspicious 
Snow.’3

Among the few plants named for people are garden selections that memorialize fam-
ilies rather than individuals. There is a peony named ‘Yao Huang,’ which means ‘Yao 
Family Yellow.’ But more typical peony names are ‘Two Beauties’ and ‘Phoenix White.’

The book of Genesis tells us that human beings are like God but animals are not, 
an anthropocentric message underscored by an account of how plants and animals 
received their names. God brings every living creature before Adam so that he can 
name them. After completing the job, Adam falls asleep. God removes one of his ribs 
and fashions it into a new person. When Adam awakes, he names her Woman.4

The parallels between Adam’s name-giving and the original creation are striking. 
According to Genesis, both activities are masculine. Both involve words, which arise 
from the incorporeal. God’s first words are “Let there be light,” after which light sud-
denly appears. Names emerge from Adam’s mind. These activities are exhausting: after 
the sixth day God rests; after naming the creatures, Adam sleeps.

According to the biblical narrative, naming manifests power and establishes hierar-
chies. By bestowing names Adam affirms the chasm between himself and the rest of 
life. When he names Eve he establishes a God-like relationship to her.

Illusions are spells, some of which take thousands of years to break. In Europe dur-
ing the Middle Ages many people believed that God cared so much for them that he 
endowed every plant with a sign that, if properly understood, would indicate a use. 
Plants with yellow flowers or roots were likely to cure jaundice. Poplar trees, whose 
leaves tremble in the slightest breeze, would alleviate palsy.

This belief, which presupposes that humans are central to the universe, was elab-
orated into the Doctrine of Signatures. It became a basis of modern pharmacology 
and provided many plants with names. Thus, a plant with molar-shaped leaves must 
be a cure for toothache, and was named toothwort. A plant with a slender, tongue-
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like reproductive organ arising from a leaf shaped like a snake’s head could only be 
announcing itself as an antidote for snakebites, and was called adder’s tongue.

No doubt potions made from some of these plants had placebo effects, the power of 
which we should not underestimate. However, placebos are effective only if on some 
level we believe in them. Today few people believe that scabiosa helps form scabs or 
that leopard’s bane repels leopards, but the names persist, and may even remind us 
of our vulnerability to self-serving explanations. Plants named according to the Doc-
trine of Signatures continue to accumulate associations, many of them specific to the 
plants themselves. Time is the greatest artist. It overcomes even the most cherished 
false beliefs.

Very few plant names have been in use for so long that their original meanings have 
been entirely lost. A rare instance of completely lost origins is the word rose. Some 
authorities believe it may have come from the ancient Aryan word vrod, which could 
have meant “growth.” Others argue that the word rose could have come from the 
Celtic rodd or rhudd, meaning “red.” No one knows for sure. Whatever the original 
meaning of rose, a rose was not always a rose. The fate of plants is always to be named 
for something else.

Iris was the Greek goddess of the rainbow. She delivered messages from the gods to 
mortals but never carried messages from mortals back to the gods. She ran a one-way 
communication service, much as movies or books do.

Inspiration is one-way. Duchamp once said something to the effect that no artist 
paints more than six pictures. I take this to mean that no artist can expect to receive 
messages from the gods more than half a dozen times. We can quibble about the gods, 
of course. They may be memes. But what is important is that genuine inspiration does 
not originate in what is identified with the self. The hallmark of inspiration is that it 
comes from somewhere else. As a result, the practice of art is humbling. Artists can be 
arrogant toward other people but they cannot be arrogant about inspiration, because 
no one can control it. As a plant name, iris recalls the power of the gods, who do not 
necessarily take human form, or even the forms of living creatures. Iris reminds us of 
alternatives to human will.

In the eighteenth century the florists gave auriculas names like ‘Popplewell’s Con-
querer,’ ‘Gorton’s Champion,’ and ‘Wrigley’s Northern Hero.’ Toward the end of the 
century we get ‘Taylor’s Glory,’ ‘Jolly Tar,’ and ‘Severn’s Fame.’ These names are like 
graffiti tags celebrating individual plant breeders along with sports, heroism, and the 
British navy.

In class-conscious Britain, florists were considered too ignorant and vulgar to pro-
duce serious art. However, in the mid-nineteenth century a few British clergymen 
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began to daub pollen and give auriculas names like ‘Adonis’ and ‘Cicero.’ Such names 
presuppose acquaintance with the classics and imply formal education along with the 
social circumstances that favor it. By the end of the century we have auriculas named 
for royals, such as ‘Queen Alexandra.’ Auricula breeding had become middle class.

Iris breeding arrived in Britain from the continent during the second half of the nine-
teenth century. From the start, British iris names reflected middle-class values and con-
cerns: ‘Neptune’ and ‘Princess Beatrice’ are representative. ‘Kashmir White’ and ‘Amas’ 
(for Amasra in Asia Minor) were named for places where bearded iris species originated 
and conjure the exotic East.

Iris breeding came to the United States late in the nineteenth century and flourished 
during the first decades of the twentieth. American iris names from this period are 
much like British names, but with less emphasis on titled aristocrats. ‘New Albion’ and 
‘Lent A. Williamson’ are typical.

The 1920s were a watershed in American iris breeding. Tetraploids displaced diploids, 
resulting in larger and more variable flowers. This coincided with an explosive growth 
in consumer culture and the spread of its values. Names like ‘Melodrama’ begin to 
appear. Over the next few decades iris names increasingly announced the commodifi-
cation of life, and life’s chief imperative, fun.

To make sense of contemporary iris names, it helps to have a taxonomy of fun. Leaf-
ing through iris books and catalogs, I have found eight major categories of fun: tour-
ism, mass entertainment, daydreams, food and drink, beautiful women, love, social 
status, and ruffles. Let’s take a look at some of them.

Tourism fantasies include ‘Gala Madrid,’ ‘Fly to Vegas,’ and ‘Tahiti Surprise.’ Islands 
are popular, with Hawaii the most popular of all. We can buy clones of ‘Hawaiian Holi-
day,’ ‘Hawaiian Moonlight,’ and ‘Hilo Shore.’ Note that these names have nothing to 
do with bearded irises, which do not flourish in the tropics.5

Over the last three-quarters of a century, iris names have celebrated every kind of 
mass entertainment. There are television irises, such as ‘Designing Women’ and ‘Law-
rence Welk,’ and circus irises, like ‘P. T. Barnum.’ Comic book irises include ‘Superman’ 
and ‘Mighty Mouse.’ ‘Ringo’ and ‘Rock Star’ provide the music, but theater and movies 
lead the way. One can grow a garden full of stage and screen irises, such as ’Broadway’ 
and ‘Off Broadway,’ ‘Show Biz,’ ‘Dress Rehearsal,’ ‘Tinsel Town,’ and ‘Pink Starlet.’

Food and drink or, to be more exact, candies, desserts, and soft drinks vie for atten-
tion. ‘Banana Cream’ and ‘Gingersnap’ might share a border with ‘Orange Crush,’ 
‘Raspberry Ripples,’ and ‘Lemon Lollipop.’ If one prefers something alcoholic there is 
‘Mulled Wine’ and ‘Lilac Champagne.’ What all of these have in common is carbohy-
drates: ‘Sugartime’ sums it up.
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At the risk of arousing the guardian demons of fun, we evolved on the savanna, 
where sugar was always in short supply. Our ancestors never had to say no. Capitalism, 
which moved onto the world stage with trade in spices, sugar, and tobacco, exploits 
our genetic weaknesses. We are the animal that plays tricks on itself. Consumer culture 
is the trickster spirit incarnate.

To get back to fun: seduction proceeds with ‘Dream Girl,’ ‘Miss California,’ and 
‘Homecoming Queen,’ all available for purchase over the Internet, along with ‘Play 
Girl’ and ‘Femme Fatale.’ Love is consumer-friendly with ‘Cupid’s Arrow’ and ‘Chapel 
Bells.’ Add ‘Lingering Love’ to the shopping cart. And how about ‘Street Walker’ or 
‘Satin Satan’?

As for social status, we may wonder if ‘Social Register’ and ‘Gold Cadillac’ are boasts 
or idle dreams. Whatever the case, with Reagan and the Bush dynasty, the heredi-
tary economic elite enjoyed sufficient public approval that names like ‘His Lordship’ 
indulged nostalgia for feudalism. However, ‘Millionaire’ and ‘Billionaire’ are more to 
the point.

The only category of fun that has anything to do with irises is ruffles. Today almost 
all new tall bearded iris introductions are as crumpled as discarded candy wrappers. 
Some have so-called “lace” as well, irregularities along the petal margins that give flow-
ers a frayed, moth-eaten look. For just a few dollars one can grow ‘Bubbling Lace,’ ‘Pink 
Pincurls,’ ‘Forever Blowing Bubbles,’ and ‘Porcelain Frills.’

The cultural context in which Edward Steichen hybridized delphiniums and exhibited 
them at the Museum of Modern Art in 1936 was a struggle within the American art 
world to define modern art. There was no consensus about the definition, but artists 
and critics agreed that certain forces were antithetical to art. The critic Paul Rosenfeld 
spoke for many in the 1930s when he stated that “The main enemy of art [is] modern 
mercantile advertisement.”6

That belief no longer holds. Art, like the rest of cultural life, has had to accom-
modate itself to advertising and the market. As a result, the old lines between art and 
entertainment, art and fashion, have blurred. But not entirely: the arts sustain long 
memories and generate cunning strategies. Artists who live under totalitarian regimes 
have had to be especially alert. Joseph Brodsky claimed that he created for the past.7 
This is not nostalgia but liberation. Spiritual ancestors deliver blessings that awaken us 
from the spell of the present.

The rabbit in Eduardo Kac’s GFP Bunny is named Alba. The Latin root of the word 
means white. This draws attention to the animal’s color: she is an albino, like the rab-
bit in Alice in Wonderland. The whiteness of albino ravens and Moby Dick are porten-
tous. What makes Alba portentous is that she is genetically engineered and fluoresces 
green under blue light, which gives her some of the qualities of the ancient chimera, a 



Naming Life 131

composite of animals that was wreathed in flames. But Alba is not a monster. Her name 
suggests the opposite: an alba is a kind of love song associated with the troubadours 
of southern France where she originated. Kac further underscores her sweetness by the 
project’s title, GFP Bunny. Bunnies are benign creatures, or else lovable tricksters like 
Bugs.

In the fall of 1992 I did an installation titled Mirror at Marylhurst College in Oregon. 
Mirror consisted of eighteen daffodil cultivars purchased from mail-order catalogs. I 
planted the bulbs in a bed along a sidewalk leading to the college’s art gallery and 
labeled each daffodil with a new name. ‘Erlicheer,’ a fluffy double white narcissus, 
became ‘Mashed Potatoes,’ because that’s what the flowers looked like to me. ‘King 
Alfred,’ which for more than a century has been the most popular daffodil in the world, 
became ‘Genetic Folkart.’ And so on, with names like ‘Malice,’ ‘Verdict in Dreams,’ 
‘Patent Number 3252A,’ and ‘Neurotic Rose.’

Artists can title works however they want, but plant breeders are not so free. Horticul-
tural societies request that hybridizers register their hybrids before offering them to the 
public, and have strict rules for naming plants. The same name cannot to be given to 
more than one hybrid, nor can different names be given to nearly identical hybrids. 
These rules help avoid confusion, but other rules are unnecessarily restrictive. Depend-
ing on the society, names have a three- or four-word limit. Under this system no flower 
can be named ‘The Lovesong of J. Alfred Prufrock.’

When I first began to name plants I had hybridized, I did what has been done since the 
eighteenth century: I named plants for people. I followed Edward Steichen’s example 
and celebrated poets, plus a few visual artists and friends. Among my Pacifica hybrids 
are ‘Robert Smithson’ and ‘Eduardo Kac.’ Streptocarpus hybrids include ‘Mark Tobey,’ 
‘Redon,’ and ‘Laurie Anderson.’

National plant societies require that before a plant is named for a living person, he 
or she must give written permission. After reading Oryx and Crake I wanted to name an 
iris for Margaret Atwood, but she never answered my emails, so the iris I had chosen 
for her could not bear her name. In 2007 I registered a different iris, a white-and-tan 
tall bearded, as ‘Oryx.’ But an oryx is an animal, so none of this seemed entirely sat-
isfactory. Plants deserve names that direct attention to the organisms themselves and 
acknowledge their independent lives.

For a while I explored possibilities suggested by nonrepresentational art. Like most 
plants, nonrepresentational art represents or mimics nothing. This accounts for the 
tradition of not titling nonrepresentational and abstract art. Kandinsky and especially 
Mondrian pioneered nontitles like Composition III. Many exhibitions consist entirely 
of works without titles or with deliberately uninformative ones, such as Morris Louis’s 
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Mem or Rothko’s Four Reds. Such titles discourage symbolic readings and turn attention 
to materials and visual presence.

I named the Margaret Atwood iris ‘Untitled,’ and last year I named a streptocarpus 
‘Innominata.’ But these no-name names also seem unsatisfactory. Perhaps all plant 
names are unsatisfactory. All living things are family, however distant. Every member 
of the family deserves its own name, even if in some respects they are inadequate and 
misleading. 



Anthropocentrism is the belief that humans are the central fact or aim of the universe. 
This belief often underlies others. Obviously, most humanists have anthropocentric 
beliefs, but so do many environmentalists, postmodernists, and people who don’t 
attach any “ism” to their beliefs.

In art, the primary vehicle of anthropocentrism is the human figure. Figural art 
triggers memory and desire, tells stories, holds up a mirror to social and cultural condi-
tions, and reveals a vast range of human experiences and capabilities. Amid its diverse 
functions, the figure always directs our attention to our own species, at least in passing. 
By doing so the figure usually, though not always, favors the belief that our species is 
all-important, whether because a divine force made us so or because we are evolved to 
value ourselves above all else.

Throughout much of the course of Western art, the human figure has been closely 
associated with God or identified with Him (—or Her—either way God is humanized). 
Sometimes the connection is only suggested, as Rembrandt did through the use of 
light, but often the link is explicit. Images of Christ merge the human and the divine. 
Christ’s dual nature is consistent with the book of Genesis, which declares that man is 
made in God’s image. The Bible and Christianity nourished a great flowering of anthro-
pocentrism that continues to the present day.

Psychologists tell us that every infant believes the universe is an extension of him- or 
herself. Each of us learns otherwise, at least to a degree, but even the most mature indi-
viduals harbor residues of original belief. Culture may channel this primary narcissism 
into identification with family, tribe, nation, or species, but from the evidence of art, 
extremely few cultures encourage the belief that humans are at the center of creation.

The evidence from art extends back some 30,000 years. During the Paleolithic a 
supremely accomplished art focused on animals flourished in Europe. Human figures, 
such as the Venus of Willendorf, are so rare that fascination with them today, and with 
her in particular, may tell us more about our own values than about the values of the 
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people who created the original images. Cave art strongly suggests that cultural life in 
the Paleolithic revolved around animals, not humanized gods or goddesses.

The focus on animals lasted from approximately 30,000 years ago until the end of 
the last ice age, a period of roughly 20,000 years, or two-thirds of the history of art. 
Animals continued to play a central role in the arts of many cultures after the end of 
the ice age. Even today we see a predominance of animal imagery among peoples like 
the Inuit, Kwakwaka’wakw1 and Australian aborigines. Although most traditional cul-
tures have felt the impact of consumer culture and its anthropocentric values, animal 
imagery continues to offer many people a coherent view of the world.

After the agricultural revolution, which began roughly 12,000 years ago, animal dei-
ties and human-animal composites came to occupy key places in some cultures, includ-
ing those of sub-Saharan Africa, and almost everywhere in North and South America. 
Although Egypt and India produced superb figurative art, animal or part-animal deities 
always retained key places in those cultures, militating against the belief that humans 
are the aim of existence.

Today it is sometimes said that hybrid figures such as the Egyptian god Anubis, who 
had a man’s body and a jackal’s head, are precursors to biotechnology’s genetic collage. 
However, animal-human deities can just as well be understood as emblematic of life’s 
unity.

In China, calligraphy and landscape painting were the most prestigious arts. The near 
nonexistence of the human figure in calligraphy and the subordination of the figure 
to landscape in painting are consistent with Taoism and Confucianism, which counsel 
alignment with nonhuman nature.

Few non-Western cultures have made the human image and its extensions supreme 
in visual expression. Buddhist art focuses on Buddha and the bodhisattvas, who for 
the most part are understood as human and represented as such. However, this con-
struct did not encourage the belief that human beings are all-important, because Bud-
dhism does not teach that humankind was created in the image of a god, or even that 
gods exist. The central concern in Buddhism is deliverance from suffering. All sentient 
beings suffer and are interdependent, so deliverance involves all, not only humans. A 
paradox of Buddhist art is that although it revolves around the human figure, it is not 
determinedly human-centered.

One non-Western culture celebrated the human figure as unreservedly as the West: 
Easter Island. The famous stone heads there are thought to be of clan leaders and high-
ranking ancestors, mythologized but still recognizably human.

The island was forested when the first human settlers arrived from other parts of 
Polynesia sometime before 900 CE. They cleared land for gardening, cut trees to make 
homes, and used wood for cooking and cremation. As the population grew, demand 
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for wood increased. Deforestation was hastened by rats, which arrived on the island 
as stowaways in the canoes of the early settlers. The rats ate the seeds of trees and pre-
vented regeneration. Finally, Easter Islanders transported their massive carvings from 
quarries to display sites by rolling or sliding the sculptures on logs.2

During the seventeenth century overpopulation, erosion, and deforestation pro-
duced abrupt, irreversible ecological collapse. The island’s population fell somewhere 
between 70% and 90%. Survivors stopped producing monumental sculptures, pulled 
down and shattered statues, abandoned purely human imagery, and turned to a deity 
that was part human, part bird. In the midst of catastrophe Easter Islanders recovered 
the ancient understanding that the greatest forces, the ones that ultimately determine 
human fate, are not human and cannot be represented as such.

Why have so few cultures used the human figure to express their most important val-
ues? From the evidence of art, most peoples seem to understand themselves as situated 
within matrixes of forces, some human-determined, others natural or supernatural. 
Humans are important but not all-important. If this is the human condition, then gaz-
ing at images of our own kind is a path to no more than limited understanding and 
fulfillment. Except possibly in Buddhist art, the human image does not in itself encour-
age the kind of wisdom necessary for long-term survival.

In many cultures a primary function of art seems to be to validate and facilitate 
encounters with what we are not. Mountains, ancient trees, the moon, snakes, flowers, 
the ocean, and hummingbirds are always beyond human formulations and understand-
ing. Encounters with nonhuman otherness have helped people achieve the balance of 
alertness and wonder necessary to proceed through the world. Encounters may pro-
duce alliances and exchanges of energy, along with paradoxical recognition that on a 
deep level, the lives of humans and those of other organisms are not dissimilar.

The path to fulfillment involves growing beyond the infantile belief that we are 
more important than all other beings to the functioning and unfolding of the universe. 
But infantile dreams are precious and tenacious. They served us when we were very 
young, and we never entirely outgrow them. We give them second place only out of 
necessity, or in response to the promise of gaining something better.

Paul Shepard believed that plants and animals are the guides that we are evolved 
to follow as we journey out of infancy and its illusions of omnipotence. Plants and 
animals surrounded our ancestors and shaped human consciousness long before art 
existed. Children are drawn to living things, especially animals, because they so clearly 
resemble us. From animals, with their distinctive ways of moving and remaining still, 
their nonhuman yet recognizable powers, and above all their many ways of integrating 
into the world, a child can learn affinities and make subtle distinctions between him- 
or herself and components of the world. Animals and plants are the path out of the 
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engulfing self, out of the confines of family, and, at critical moments, out of the human 
realm, into the strange, dangerous, and infinitely rich larger world.

Plants and animals do not merely provide us with sustenance and ecological support 
systems but in many cultures command the same respect given to ancestors. Through 
magic, metamorphosis, or transmigration, any person may become an animal or a 
plant again.

In the West, intense identification with animals sometimes occurs in spite of the 
culture’s denial of the possibility of transformation. A Vietnam veteran once told me 
he survived the war by becoming a bird. As a child I had a revelation of myself as an 
animal, and this helped me understand my place in the world. I was alone in a forest 
when a reddish animal slightly larger than a cat darted out from behind some sap-
lings, then disappeared. The animal was visible for only an instant, but I recognized it 
instantly: it was me. I was not human. I was an animal with no name and red fur that 
had somehow become trapped in a human body. This explained my problems with 
adults. They were incomprehensible to me, and I to them, because we were different 
species.

To the Nlaka’pmx, who lived in the interior of southern British Columbia, flowers were 
the blanket or “the valuables of the earth.” If they were destroyed or plucked too ruth-
lessly, the Earth sorrowed or cried.3

Ecology provides a comparable view. According to cultural theorist Wendy Wheeler, 
“the Cartesian dualism which has so fundamentally structured the modern world is in 
the process of being replaced by what is, in the broadest possible sense, an ecological 
sensibility.”4 However, the very terms “ecological sensibility” and “ecological art” indi-
cate that the process is far from complete. Ecology is still too recent a development to 
have significantly affected more than a few strands of Western culture. In ecologically 
mature cultures there are no such categories as ecological sensibility or art. All art and 
sensibility are ecological.

Over the last century and a half, visual culture has repeatedly shifted and ruptured, 
yet art remains almost as anthropocentric today as it was in the Renaissance. In the 
nineteenth century J.M.W. Turner, Albert Pinkham Ryder, and Caspar David Friedrich 
explored connections with the nonhuman. Many twentieth-century artists did so as 
well: Arp, Ernst, Klee, Tobey, Pollock, Rothko, Morris Louis, Smithson, and Terry Win-
ter, among others. But the overwhelming majority of artists today still focus on the 
figure.

During the Renaissance the human figure was the only vehicle of anthropocentrism, 
but now there are many. Technologies real or imaginary, signs, artifacts and cultural 
detritus, avatars, Internet and media events, and virtual realities are all products or 
extensions of the body and tend to reinforce the anthropocentric gaze.
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So too can irony, transgression, disgust, and despair. Francis Bacon’s paintings, for 
example, no matter how disturbing or horrifying, leave the spell of human-centered-
ness unbroken. Most of his paintings focus so unwaveringly on the human body that 
they allow even less possibility of escape from anthropocentrism than did the works 
of Enlightenment-era artists such as Gainsborough, Watteau, or Fragonard, who set 
their figures in landscapes. These wooded settings are usually humanized, yet manage 
to suggest appealing alternatives to the human. Bacon’s backgrounds offer only blank, 
ominous darkness.

Ernst van Alphen argues that Bacon’s images of the human body in metamorphosis 
and dissolution are “figural” rather than “figurative,” and therefore confirm Deleuze 
and Guattari’s anti-anthropocentric aim of “becoming animal.”5 But this argument 
ignores the evidence of Bacon’s animal paintings. In them animals are not alternatives 
to the human. Man with Dog (1953) presents a dog as an all-too-human creature. Its 
muscularity and eyelessness suggest nightmarish viciousness as it zeros in on a sewer 
grate. Dogs are drawn to offal and routinely eat it without ill effect, which is part of 
what makes them different from us and why many cultures consider them unclean. 
Bacon, however, is not interested in difference. Humans and animals are interchange-
ably unclean. He shows us nothing about dogs we do not already know, but through 
the animal suggests a great deal we may prefer not to consider about humans.

Unlike Victorian anthropomorphism, Bacon’s is devoid of sentimentality, which 
allows a refreshingly uncomplicated view of domesticated animals. In Man with Dog 
domestication involves little more than a leash. Domestication is a shadow or a smear, 
like the pants of the man who holds the leash. Art and transcendence are irrelevant. So 
is nature: it is emptiness and affliction.

Late in his life Bacon painted a few landscapes. Sand Dune (1983) so closely resem-
bles his human figures that on first glance the sand might be mistaken for diseased or 
aging human flesh. This is straightforward anthropomorphism, but it is also among 
the great visions of nature as pathology. Sand Dune is in a class with the hallucinated 
mountains of Hercules Seghers and Wang Meng’s claustrophobic landscapes.

What Bacon brings to the tradition of figure painting is not an alternative to anthro-
pocentrism but imagery of it in crisis. The analytical cubists cut apart and reassembled 
the figure. Bacon takes dismantlement to a logical extreme, beyond which lies death. 
Death is one exit from anthropocentrism, the exit that our culture may very well take. 
But for now we still live with possibility of carrying on.

In today’s art a sense of crisis attends not only representations of the human figure but, 
as with Bacon, animal imagery as well. Some of the better-known examples of animals 
in recent art are Mark Dion’s installations of stuffed toys, Damien Hirst’s animals in 
formaldehyde, dilapidated taxidermic specimens such as the goat in Robert Rauschen-
berg’s Monogram (1955–1959), and taxidermic monsters such as Thomas Grünfeld’s 
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Misfit (St. Bernard) (1994), which is a dog with a sheep’s face. These works tell us little 
or nothing about animals but a great deal about our impoverished connections with 
them.

It is comforting to imagine that stuffed toys and botched taxidermies mark the 
beginnings of a process that will lead us beyond the limitations of the Cartesian view 
of the world toward something fuller for us, and less destructive to the rest of life. For 
artists like Dion, that seems to be the intent. Perhaps in the long run art like his will 
help produce a post-anthropocentric culture, but for now most of the animal imagery 
in art functions less as an exit from anthropocentrism than as an expression of human 
fear, desolation and failure. The less we know animals, the more readily we project 
onto them our sentimentality, violence, and desires—which only brings us back to 
ourselves.

Bradley Rubenstein’s Untitled (Boy with Puppy Dog Eyes) (1996) is a photo-based image 
of a young, dark-haired boy with solid brown eyes, like a dog’s. The image is mildly 
unsettling, situated somewhere between children’s school portraits and tabloid images 
of aliens. Boy with Puppy Dog Eyes is not so much about what genetic engineering may 
do as about the human-animal hybrids that we psychologically already are. The image 
of animal life residing within a child may seem transgressive, but only a bit. The dog-
boy’s smile and the gleam in his eye suggest that the animal within is a pet, impish, 
messy perhaps, occasionally intractable, but always lovable.

Paul McCarthy’s Tomato Heads (1994) takes things a little farther. The installation 
consists of mannequin-like figures with oversized tomatoes in place of heads and plug-
in bodily accessories that include penises, pastel-colored cubes, cartoon eyes, vulvas, 
carrots, and garden tools. We can read these figures as biotechnological/cyborgian con-
structs, and as postmodern subjects that consist of disparate, exchangeable, and some-
times competing elements. But however we read McCarthy’s figures, they derive their 
power from their predominantly human attributes and from our expectation of finding 
the human figure in visual art.

Boy with Puppy Dog Eyes and Tomato Heads engage important contemporary issues, 
yet are traditionally anthropocentric. Rubenstein’s work has nothing of significance 
to tell us about dogs, and McCarthy’s is not about our relationship with plants. Both 
Rubenstein and McCarthy reassure us that whatever hopes and fears are realized by bio-
technology, certain fundamentals will not change. We may become hybrids, creatures 
that our ancestors would not have recognized as human, yet our self-importance will 
endure. Technologies and species will come and go. What matters is not that we are 
human—the perimeters of which are increasingly unclear—but that to ourselves, we 
are the center of creation. Our self-importance, like cockroaches, may survive what we 
think of as human nature.
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Kevin Clarke’s Portait of James Watson consists of graphs and sequences of base pairs 
overlaid by bookshelves, all of which evoke a bookish life and serve as metaphors for 
genetic information. Clarke presents Watson primarily in terms of his DNA, a reduc-
tionist way of conceptualizing individuals. The portrait is quite conventional in not 
straying beyond the human realm.

I don’t mean to suggest that the human figure no longer has a place in art. We continue 
to need art that explores the human condition through the figure. However, artists and 
audiences should have no illusions about the heavy anthropocentric baggage that the 
figure and its extensions carry.

Most art involving DNA is done in traditional media. Traditional Western media have 
long histories of service to anthropocentrism, and consequently tend to favor narrowly 
human-centered readings and prejudices, even if these are not the artist’s intent.

However, some art done in traditional media escapes this trap. One way beyond the 
human figure is through it. Gary Schneider’s Genetic Self-Portrait, while situated within 
the tradition of photographic portraiture, has an ambiguous relationship to that tra-
dition’s human-centered values. The images of Schneider’s tissues, cells, and cellular 
components are so richly biological and strange that they open into organic realms 
that link us to the rest of life.

The materials of bio art tend to challenge anthropocentrism. Living things can remind 
us that nonhuman forms of life are not simply raw materials but entities that do not 
need us for validation or improvement. Bio art presents a window of opportunity for 
producing new kinds of consciousness.

Brandon Ballengée’s Species Reclamation Via a Non-Linear Genetic Timeline; An 
Attempted Hymenochirus curtipes Model Induced by Controlled Breeding is an attempt to 
create a living version of an extinct species of frog. The species is one that the domi-
nant culture has dismissed. Hymenochirus frogs are not only economically irrelevant, 
they are not even photogenic. They do not dazzle us with gorgeous colors or lend 
themselves to television documentaries because of some astonishing habit, such as 
incubating tadpoles on their backs.

Global markets treat ecological relationships and services largely as externalities, or 
else as so difficult to assign monetary values that even when they are essential for long-
term human well-being, as a practical matter they do not count. The Hymenochirus 
project takes us beyond the limitations of conventional economic theory and outside 
the noise and dazzle of mass culture to affirm disregarded forms of life. The project 
also recalls the single most important consequence of human activities today: mass 
extinction.
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In nature, interspecific collaborations range from fleeting encounters to obligatory 
symbiosis to cellular fusion. In genetic art nothing remotely resembling such a range 
of collaborations exists. Yet even today, when this kind of art is still relatively new, 
relationships take diverse forms.

I have mentioned works with ecological components, such as Helen and Newton 
Harrison’s Serpentine Lattice, a proposal to establish wilderness preserves that would 
function as stepping stones to link back together the North American Pacific Coast 
forest ecosystem that human activities have broken into an archipelago of isolated bio-
logical islands. Serpentine Lattice reminds us of human destructiveness, but it also speaks 
to our custodial abilities and underdeveloped capacity not to interfere.

Jun Takita’s Bioluminescent Garden, a work in progress, suggests a different kind of 
interspecific relationship. Takita is attempting to create a luminescing moss garden. 
The moss he has been working with has the gene for luciferase from a firefly. Luciferase 
is the substance that causes fireflies to glow. The transgenic moss is only faintly lumi-
nescent, so Takita has sought ways to genetically engineer for stronger light. One pos-
sible source of genes is from fungi, some of which are as bright as patches of moonlight 
on a forest floor.

Through association with Takita, moss may acquire new cultivars of interest to gar-
deners. This could mean biological opportunities for the moss, new places for it to 
live. What gardeners will gain will be the pleasure of the plant’s presence. In a strictly 
Darwinian sense, the moss may benefit most.

My own work involves an allied kind of interspecific relationship. Pacifica irises pro-
duce abundant seeds, far more than I can grow in my garden. Early in my work with 
Pacificas, I accumulated a large surplus of seeds, too many to give away. Rather than let 
them die in storage, I dispersed them outside my garden. On walks and hikes I scattered 
seeds in parks, at construction sites, and along logging roads. Clear-cuts, burned forests, 
and eroded roadsides became favorite planting sites. I worked predominantly within 
the native range of Pacificas, where they are never invasive. I did not plant where they 
clearly could not survive, or where there were rare plants or endemics. Of course, Paci-
fica irises may have cryptic species, that is, species that look alike but are genetically 
different. In planting seeds I assume responsibility. What this involves is being alert 
and willing to learn and change. If I make a mistake, say by planting in an area with 
a cryptic species that is later discovered, I must be willing to admit my mistake and 
modify or abandon my project. At the same time it is not an option for me to avoid all 
projects that involve living things in uncultivated spaces. Such projects are necessary 
to regain lost connections.

I have never deliberately returned to a planting site. However, occasionally when 
I walk a familiar trail in April or May, when Pacifica irises bloom, I see ones that I’m 
fairly sure are from my plantings. I documented 377 distributions in an artist’s book, 
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Scatter. The project has no boundaries in space or time, and has long since ceased to 
depend on me to survive.

Although most live art dispenses with anthropocentrism, or at least weakens its hold, 
there are exceptions. Marc Quinn’s Sir John Sulston: A Genomic Portrait (2001) consists 
of a tannish rectangular field sprinkled with small spots and enclosed by a frame made 
of smoothly finished metal. The tan area contains bacteria genetically engineered to 
include fragments of Sir John’s DNA.

Every portrait invites us to consider a human subject and his or her relationship 
with the artist. The portrait of Sir John is a clever and somewhat chilling expression 
of containment, genetic reductionism, and artificial preservation of human essence.6

Which brings us back to the crisis of the figure. In genetic art and on its periphery, 
we find many manifestations of the crisis, but few are more spectacular than the French 
performance artist Orlan’s cosmetic surgeries. She has had her face reconfigured, mod-
eling her chin on Botticelli’s Venus, her forehead on Leonardo’s Mona Lisa, her nose 
on Gerome’s Psyche, and her lips on Boucher’s Europa. These are classical images of 
European beauty. Orlan calls her refiguration “self portraiture in the classical sense, 
but realized through the possibility of technology. It swings between defiguration and 
refiguration. Its inscription in the flesh is a function of our age.”7 We identify and 
respond to one another primarily via faces. Orlan interrogates this fundamental sign 
of identity by simultaneously manipulating it, submitting to cultural ideals, and refus-
ing to conform to them. For all these things there is a price, which Orlan, to her con-
siderable credit, attempts to reveal. In digitally manipulated self-portraits she present 
technologically-assisted self-creation as a garish horror show.

In his installation Genesis, Eduardo Kac engages issues of control quite differently than 
do Quinn or Orlan. Genesis was first exhibited at Ars Electronica in Linz in 1999. The 
serene beauty of Genesis at Linz only made the biblical passage seem more hubristic.8 Of 
course, we do not know exactly how the ancient Hebrews understood the passage, “Let 
man have dominion over the fish of the sea, and the birds of the air, and all creatures 
that crawl upon the land,”9 but in the light of ecology and of most non-Judeo-Christian 
religious traditions, the passage rings violently self-important. That arrogance toward 
nonhuman life has guided Western civilization since antiquity and informs biotech-
nology today. This is hardly news, but bears repeating.

Donna Haraway believes that the challenge of living with other species is “to become 
coherent enough in an incoherent world to engage in a joint dance of being that 
breeds respect and response.”10 We become who we are in this dance.11 She focuses 
on dogs, but articulates possibilities that include many other species. Not many of us 
have experienced anything resembling a “joint dance” with more than a few other 
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species. However, were we to extend the dance to include even a very small sampling 
of the nonhumans with whom we share this planet, we might produce a sustainable 
form of what she calls natureculture, or the synthesis of nature and culture into a self-
informing whole.

Haraway considers all cultures to be expressions of nature—nothing else is possible. 
Consumer culture is not an exception: it too is a natureculture, although clearly a 
special case, natural in the Olympian sense that 50-million-year asteroid impacts are 
natural. The culture she advocates would be significantly more self-aware, generous, 
and attentive to the dance of life than ours is.

How might biotech art and plant breeding contribute to producing this more stable 
configuration of consciousness and practice? The concluding chapters in this book 
suggest various approaches. First, however, we need to take a look at the most obvious 
alternative to sustainable naturecultures: extinction.



Before the eighteenth century, Europeans believed that God had created all species 
when the world began, and all would persist until Judgment Day. When the world 
ended, all humans would rise from their graves to live in eternity, whether heaven or 
hell. Paintings of Judgment Day are full of people, too many for comfort, as jammed as 
subway cars at rush hour. In John Donne’s formulation, only death would die.

According to such beliefs, every human is bound for immortality. As for other crea-
tures, Luke 3:6 tells us that, “All flesh shall see the salvation of God.” “All flesh” is open 
to interpretation, and so is “salvation.” Maybe animals and plants are immortal, maybe 
not. It isn’t clear. 

What was clear is that each plant and animal species had been created by God when 
the world began, and each would persist unchanged until Judgment Day. New species 
did not come into being, and existing ones could not go extinct. Fossil fish found on 
dry land were explained by the deluge described in Genesis. Supposedly that catastro-
phe displaced them from their original homes, and somewhere in the oceans such fish 
still swam.

Thomas Jefferson, like most of his contemporaries, believed that no species had 
ever gone extinct. Fossil elephant teeth had been unearthed in Virginia and New York, 
so he reasoned that mammoths still roamed the unexplored interior of North Amer-
ica. When he sent Louis and Clark west to seek an overland route to the Pacific, he 
instructed them to find evidence of living mammoths.1

However, by Jefferson’s time a few European scientists, notably the French naturalist 
Georges-Louis Leclerc, Comte de Buffon, had begun to doubt the permanence of mast-
odons and mammoths. This doubt gradually spread and broadened to include more 
and more species. Its implication, that humans too might vanish, became obvious only 
gradually, and to a few.

At first to very, very few. Lord Byron, whose transgressions against the mores of 
his time included divorce, adultery, bisexuality, and incest, added intellectual heresy 
to the mix. In “Darkness,” a poem written in 1816, he considered the possibility of 
human extinction. First the sun burns out and men become desperate for light. Then, 

15 The Angel of Extinction



144 Chapter 15

in a “selfish prayer for light,” they set fire to buildings and forests until everything 
flammable is consumed. Wars break out, men slay the last animals for food, and finally

The world was void,

The populous and the powerful was a lump

Seasonless, herbless, treeless, manless, lifeless,

A lump of death—a chaos of hard clay.2

No doubt Lord Byron’s scandalous behavior provided readers with a handy excuse to 
dismiss “Darkness.” Not until after Charles Darwin published The Origin of Species in 
1859 did human extinction begin to h aunt Western culture. The Origin of Species says 
little about human beginnings and nothing about our end, yet the storm of opposition 
that greeted the book and continues to this day suggests that most readers have under-
stood Darwin’s implication that we evolved from other animals, and that what awaits 
us is the same as what awaits them. Darwinian extinction involves no crowds, no Last 
Judgment, and no afterworlds. What’s done is done forever, for man and amoeba alike. 
No more powerful blow has ever been delivered to human exceptionalism and to the 
faith that we are outside nature and, like God, immortal.

Science provided the idea of extinction; literature and philosophy gave it emotional 
and cultural substance. The first novel to engage extinction was H. G. Wells’s The Time 
Machine, published in 1895. Today the book is remembered chiefly through movie 
adaptations, especially the 1960 version, which won an Oscar and featured Yvette 
Mimieux as an ethereal aristocrat threatened by troglodytes. But Wells was concerned 
with more than romance and class struggle. In The Time Machine he describes the slow 
decline of the human race and its eventual extinction. After humankind disappears, 
other forms of life gradually fade away, until Earth is cold and empty.

Darwinism, reinforced by scientific predictions that the sun would eventually burn 
itself out, haunted Wells’s generation. Bertrand Russell counseled resignation to a hos-
tile cosmos in which all human achievements would eventually come to ruin. “Only 
on the firm foundation of unyielding despair,” he wrote, “can the soul’s habitation 
henceforth be safely built.”3

Olaf Stapledon described eighteen different paths to human extinction in Last and 
First Men, published in 1930. However, Stapledon believed that the aim of life was aes-
thetic perfection and philosophical grace, not immortality, so he avoided metaphysical 
despair. He was the first writer to explore in any detail the varieties of extinction. He 
distinguished among cultural destruction, species extinction, and the end of all life, 
and understood how easily these categories can be confused. He was also one of the 
first writers to treat extinction humorously, for example when a character in Star Maker, 
suffering from a mild case of indigestion, meditates on burned-out stars.4
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Darwin situated extinction in geological time, with mountains and life forms rising 
and falling like the waves of a slow-moving sea. Today an additional possibility haunts 
us: abrupt disappearance. This road to extinction has always existed, but the part it 
played in human consciousness was insignificant until after the destruction of Hiro-
shima and Nagasaki. The atomic bomb revealed a technological, humanly constructed 
route to destruction, a path that our species has rapidly converted into a superhighway.

The fast lane continues to be nuclear war, but there are lanes for more leisurely 
travel as well. Global warming and ozone depletion take decades, generations, which to 
people immersed in daily life may seem like eternity and consequently easy to ignore. 
Equally ignorable are population growth, changes in the oceans, and, if we can believe 
scientists, who sometimes rival writers and artists as prophets, the replacement of 
humans by machines. As the twenty-first century unfolds, additional possibilities may 
present themselves.5

We cannot know the future. All we can do is make projections and guesses. Certain 
writers and artists serve as prophets. In 1913 H. G. Wells, on learning about recent 
discoveries in physics, recognized the possibility of atomic bombs, which he described 
as certain either to destroy or to transform civilization.6 Atomic war is one of many 
extinction scenarios described in Stapledon’s Last and First Men. In Star Maker, pub-
lished in 1937, he warned again that atomic war could lead to our extinction.7 How-
ever, the overwhelming majority of artists and writers dealt with the threat of atomic 
war, if at all, only after Hiroshima and Nagasaki lay in ruins.

The atomic bomb was the single most important invention of the twentieth century, 
yet except for Wells and Stapledon, even the greatest visionary artists and writers failed 
to guess what was unfolding. Yeats’s desert beast, which arose in 1919 from the spiritus 
mundi with eyes “blank and pitiless as the sun,”8 became emblematic of the atomic age, 
but only in hindsight and only through creative misreadings of “The Second Com-
ing.” Misreadings can be extremely useful but should not blind us to the almost com-
plete failure of literature and art to prepare humankind for the atomic bomb. This is 
the most compelling evidence I know of for understanding prophetic imagination as 
arising from memory and experience, nothing more. At most, prophetic imagination 
can take us out of the past and into the present.9 Anything genuinely new, no mat-
ter how momentous, is literally unimaginable until after it is experienced directly, or 
secondhand, through words and images. We may not be as trapped in the present 
as ants or rabbits, but mostly we are, especially in times of rapid change and cultural 
fragmentation.

After 1945, the existence of atomic weapons gave rise to a rich literature of extinction. 
Some of this literature attempted to warn and mobilize. William Burroughs’s Nova 
Express is a countdown drama in which extraterrestrial invaders infect humans with 
words and images that rush Earth toward nuclear war. Inspector J. Lee of the Nova 
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Police tracks the invaders and fragments their images. He holds out hope that unin-
fected humans can seize the “reality studio” and create new images to guide us.

Inspector Lee wants humanity to survive. But is humanity worth saving? The Pol-
ish writer Stanislaw Lem, who devoted much of his life to imagining dystopias, each 
more hilariously awful than the next, addressed this question by examining extinction 
and survival as biological processes without inherent value. In Fiasco a technologically 
advanced, fungus-like species attempts to deal with overpopulation by lowering the sea 
level on its planet to create more habitable land. The fungi shoot enormous quantities 
of ocean water into space, but something goes awry, and the orbiting water, instead of 
forming stable rings around the equator, falls back to the planet in ceaseless torrential 
rains. Large portions of the planet are rendered uninhabitable, and a bad situation is 
made considerably worse. The fungus is all too human in its greed, belligerence, and 
propensity for technological solutions. Whether the species lives or dies hardly mat-
ters, except to itself. Intelligence and the will to live, Lem suggests, may be nothing 
more than biological manifestations of inertia.

The Romanian-born aphorist E. M. Cioran finds human extinction more than a 
tolerable idea: it is a cherished hope, and widely shared. “We resemble the early Chris-
tians,” he writes, “so greedy for the worst.” We can avoid extinction, but only if our 
children become so disgusted with every aspect of our civilization that they destroy it, 
and create a culture in which “one rachitic tree [is] worth more . . . than a museum or 
a temple.”10

Cioran and Lem have Eastern European gifts for finding wonder in desolation, but 
neither writer jumps to the conclusion that wonder alone elevates life, including intel-
ligent life, above inanimate nature, or even above nonexistence. Cioran favors animals 
and “blessed torpor,” while Lem’s novels are full of bizarre and desolate landscapes, 
lovingly described.

Magical thinking informs even some of the most tough-minded literature of extinc-
tion. What we can name cannot hurt us, or else hurts us less than silence. Taken to an 
extreme, this belief leads to what we might call the Karl Kraus syndrome. In November 
1914, as the First World War was breaking out, he wrote, “Things are happening that 
could not be imagined. . . . [W]hat can no longer be imagined must happen, for if one 
could imagine it, it would not happen” (italics Kraus’s).11 The writer’s obligation, then, 
is to imagine the worst and describe it, to spare the world.

There’s more to desiring humanity gone than the Karl Kraus syndrome, or fear, guilt, 
disappointment, or infantile desire for omnipotence. Post-apocalyptic worlds are often 
places where life begins again. Even if the old human race has no future, new, mutant 
races may appear, and other species flourish. The prospect of nonhuman life forms 
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inheriting the Earth can seem just and deeply reassuring. As Dr. Abramsky says in W. 
G. Sebald’s The Emigrants, “Nowadays I place all my hopes in the mice.”12

Despair for humankind rarely extends to all life, so in fiction the preferred means of 
ridding Earth of Homo sapiens is disease. Unlike nuclear war or runaway global warm-
ing, disease leaves the biosphere intact, along with plenty of goodies for survivors. The 
epidemic is invariably swift and painless, which spares readers too much distressing 
imagery.

In Gore Vidal’s Kalki, a Vietnam veteran named Jimmy Kelly proclaims himself 
Vishnu, the Hindu god of creation and destruction. With the help of a few devotees, 
he crafts a plague that wipes out humankind. Kelly is not entirely without mercy: the 
disease is so swift that no one suffers for more than a few hours.

The last few survivors install themselves in the White House and nearby mansions 
and hotels, where they amass collections of Leonardos, Cézannes, Chinese jades, jew-
els, rare clocks, and gold tableware. In the White House the survivors discover memos 
on the latest advances in weaponry, including a bomb that can contaminate the bio-
sphere with lethal radiation and destroy all life. Kelly is quick to declare that he knew 
about this bomb all along, which was why he was obliged to intervene with a plague. 
He is both psychopathic and profoundly moral. At the center of his beliefs, and per-
haps the narrator’s as well, is certainty that life as a whole is more valuable than any of 
its manifestations, including us. This implies that any morally responsible person who 
learns about plans such as those that the survivors discover in the White House might 
be justified to act as Kelly does.

The survivors consume crates of champagne and dine on stored food until supplies 
give out. Then they turn to gardening. One by one they die, and eventually the world 
is left to monkeys, which presumably include the book’s readers.

Kalki was published in 1978. In 2003 Margaret Atwood updated the story of disease-
induced human extinction for the early twenty-first century. Oryx and Crake is set in 
a near future that is like today, only more so. Gigantic corporations with names like 
HelthWyzer, OrganInc, and RejoovenEsence rule the Earth. The haves, who work for 
or manage corporations, live in gated compounds with good shopping. The have-nots 
live in the plebelands, vast crime-ridden slums.

Jimmy and Crake meet in high school in the HelthWyzer compound, where their 
parents work. Both boys are loners. Jimmy cultivates a jaundiced view of the world and 
thinks obsessively about sex. Crake, whose father died a few years earlier, an appar-
ent suicide, is remote and scholarly. The boys play computer games together and surf 
the Net, where they discover sites devoted to heart surgeries, executions, and animal 
torture. They also chance upon HottTotts, which features child sex in impoverished 
countries. On HottTotts they first see Oryx, an exquisitely beautiful child prostitute 
from Southeast Asia. Both boys immediately fall for her, but each keeps his secret from 
the other.
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After high school Jimmy goes on to art school in New York. Except for genetic art, 
which does not interest him, the arts are irrelevant, but there is still a need for advertis-
ing, so he prepares himself for a career in public relations. Crake, who is academically 
gifted, is courted by the best schools in North America. Eventually he becomes a bio-
technologist and climbs high on the corporate ladder.

As a leading research scientist for HelthWyzer, Crake learns its secrets. HelthWyzer 
has produced so many highly effective, inexpensive cures for a wide range of diseases 
that consumers have become too healthy, which threatens profits. CEOs have approved 
secret research programs to create and disseminate new diseases. 

In the demonic world of Oryx and Crake, whistle-blowing or rebellion always ends in 
defeat or death. The absence of choice breeds fantasies of world destruction. Crake has 
expertise and access to vast resources. With a ruinous family history and a blighted love 
life, he sees little in humanity worth saving, and so its fate is sealed.

For Atwood, the central problem with biotechnology is not that it is transgressive 
but that it can realize dreams arising out of infantile depths: dreams of improving the 
human species, avenging wounds, and returning to Eden through an emptied world. 
The greatest danger from biotechnology today is not from human cloning, germ-line 
engineering, gene patenting, or corporate domination of the world’s food supply, dan-
gerous as these things may be. The greatest danger is from human desire, which no 
amount of engineering can eliminate.

Even without disease, there are ecologically friendly ways to cleanse Earth of human-
ity. In Michel Houellebecq’s novel The Elementary Particles, first published in France in 
1998, nuclear families break down into their components. No one feels obligations to 
anyone else, least of all to parents or children. Sex is abundant, blackly humorous, and 
mostly masturbatory, the sexual mode of individualism carried to its logical extreme. 
A few molecular biologists, steeped in philosophy and motivated by dreams of genetic 
salvation, produce a new intelligent species “in [man’s] own image.”13 These transhu-
mans are genetically identical to one another and live in harmony, like bees. The old, 
squabbling, perpetually discontented species fades away—or so the transhuman nar-
rator claims. In language suspiciously like a colonial administrator’s, he admires “the 
meekness, resignation, perhaps even secret relief with which humans have consented 
to their own passing.”14

In my opinion, the finest novel of extinction is Kurt Vonnegut’s Galápagos. It touches 
on all of the major concerns about extinction that have arisen since Darwin. A sexual 
disease that causes no more discomfort than a cold sterilizes everyone except a boat-
load of tourists, guides, and stowaways on their way to the Galápagos Islands. Over 
the course of a million years, this remnant evolves into a seal-like aquatic species with 
flippers instead of hands. The new species cannot kill anything except fish and cannot 



The Angel of Extinction 149

rebuild civilization even if it wanted to, which it does not. Biological justice is done. 
The human race goes extinct by evolving into something else, not another master spe-
cies but an endemic, confined to the shores of a few islands off what was once called 
South America. Vonnegut holds out hope, of a sort, that we can have our cake and eat 
it too.

He does not linger on the horror of extinction, or on life’s dustlike insignificance 
in the larger scheme of things. What fascinates him is the psychology of extinction, 
especially extinction’s appeal. He acknowledges the roles that suffering and delusion 
play in our attraction to death but suggests that even without life’s bitter disappoint-
ments, we would probably still dream of extinction or something like it. Death at the 
right time, in the right way, has always been a blessing. Extinction has its own angel, 
and its own muse.

We walk across death the way water striders walk across water. Death supports us—
indeed, it makes life possible—but human inventiveness, always biologically peculiar, 
has begun to resemble the thrashings of a drowning animal. In the midst of our epic 
drama, the literature of human extinction provides a circle of calm in which we can 
observe our situation with momentary detachment, juggle atoms and the collapse of 
ecosystems, and play with possibilities to balance the horrors that draw us down. We 
can have fur. We can return to water, like otters. Change is the oldest evolutionary 
strategy. We are free to destroy ourselves, if that is what we must do, whether out of 
monumental ineptitude or with grace, to spare the rest of life. Or our species may dis-
appear simply because in the end, we do not control our fate. I suppose it is even possi-
ble that we could survive as humans. But that may require mutations in consciousness 
as miraculous as feathers or tails.

The extinction of humanity makes a compelling story, a myth for our time. Extinc-
tion stories engage some of our deepest fears, and confirm yearnings for justice. Surely 
no species deserved extinction more than we. But is justice more effectively served by 
human extinction or by our survival amid the wreckage? This is the bleak and melan-
choly possibility that Philip Dick touches on in Do Androids Dream of Electric Sheep? and 
Cormac McCarthy in The Road.

This is also one of the futures that Jared Diamond, an evolutionary biologist and 
biogeographer, considers likely, quite apart from questions of justice. In Collapse, Dia-
mond finds common patterns in societies as diverse as Easter Islanders, the classical 
Mayans, and the Greenland Vikings. He sees some of the same patterns at play in con-
temporary global society and concludes that we should probably expect the “spread 
of Rwanda-like or Haiti-like conditions,” with the First World “beset by . . . chronic 
terrorism, wars, and disease outbreaks.”15
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James Lovelock foresees worse in The Revenge of Gaia. Lovelock is best known for the 
Gaia hypothesis, which posits that ecological relationships and feedback loops make 
Earth’s biosphere function much like a living organism. He calls this system Gaia. From 
the end of the last ice age up to the present, Gaia’s feedback loops have worked in 
humanity’s favor. However, humankind’s release of vast amounts of carbon dioxide 
and other greenhouse gases into the atmosphere, especially since the beginning of the 
industrial revolution, is bringing this long period of climate stability to an end. With 
a 5-degree centigrade rise in temperature, which the 2007 Intergovernmental Panel on 
Climate Change (IPPC) report considers possible as early as 2100,16 most of Earth, both 
land and ocean, is likely to become a biological desert.

According to Lovelock, the opportunity for sustainable development has passed. 
The best that humankind can hope for is sustainable retreat.17 At the time that he 
wrote The Revenge of Gaia, Lovelock believed that what was at stake was civilization.18 
and speculated how we might preserve essential knowledge so that our survivors can 
“rebuild civilization without repeating too many of our mistakes.”19 

Three years after publication of The Revenge of Gaia, Lovelock issued The Vanishing 
Face of Gaia. In it he does not discuss preserving knowledge, and is no longer confident 
that our species will survive. If melting polar ice results in unconstrained exploitation 
of the vast stores of natural gas and oil that lie beneath the Arctic Ocean, Earth’s tem-
perature could be pushed well above the uppermost IPCC predictions, so high that not 
only will our species join the trilobites, so will all other forms of life except for a few 
thermophiles. Most of these are single-celled, and because of their adaptation to heat 
and chemically unusual environments, they will not have the capacity to moderate 
Earth’s climate even over geological time. Earth is too close to the sun to remain cool 
without the regulating effects of diverse, abundant, and complexly interconnected life. 
Temperatures will climb above the boiling point of water, and the planet will become 
searing hot and remain so until, after a billion years it is consumed by the sun.20

Remarkably, Lovelock does not despair of humankind. Even though our species is 
rapidly changing the planet into a desert, he believes that we still have a crucial creative 
role to play in the planet’s future, and therefore it is imperative that we survive. In the 
final chapter of The Vanishing Face of Gaia he makes a plea that is astonishing to hear 
from a scientist: to save ourselves and prepare for our next role in Earth’s history, we 
should develop a new, Earth-based religion that situates humankind within the larger 
context of the biosphere and elevates Earth’s well-being above our own.

Many Earth-based religions already exist, but Lovelock does not discuss them, per-
haps because all are pre-scientific in their basic outlooks. Presumably he holds out 
hope for a religion rooted in science. However, this religion would not worship science 
or reason. Lovelock considers reason among the finest and most valuable of human 
capacities, but he recognizes that it does not meet the needs of most people most of the 
time. Emotion, intuition, and spontaneous action need to be validated and given form 
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without opening the door to the depredations of the biosphere that Christianity and 
other anthropocentric religions and their secular descendants have allowed.

Lovelock may be wrong about the future. So may Diamond, and the IPCC. We cannot 
be certain what will happen. We may yet create a sustainable way of life. But we should 
not be surprised if we fail.

In trying to create a sustainable culture we can only work with what we have, how-
ever modest. In the next three chapters I show how two very insignificant things, 
genetic art and ornamental plant breeding, provide ways of reconsidering our relation-
ship with other living things, and imagining ourselves into the future.





Many closely related species of plants are separated not by genetic barriers but by non-
genetic ones, such as geographic factors or reliance on different pollinators. In the wild 
such barriers may never be breached, but in the garden they can disappear, perhaps 
with a little direct help from humans, such as hand pollination.

Plants that can cross with one another and produce fertile offspring form breeding 
complexes. A breeding complex can comprise anywhere from one species to scores. In 
this chapter I look at seven different breeding complexes.

Two Complexes of Tall Bearded Irises

The genus Iris contains approximately 250 species. Few genera have flowers with more 
diverse colors and patterns or present breeders with more aesthetic choices. All iris 
flowers are variations on a tripartite theme. The three upper petals, called standards, 
may be domed, flared, or in a few species vestigial. The three lower segments open 
horizontally, recurve, or point downward, which is why they are called falls. Arching 
between falls and standards are style arms that shelter the reproductive parts of the 
flower.

The most widely cultivated irises are beardeds, so called because they have patches 
of hair on the upper part each fall. There are at least twenty-two species, which belong 
to perhaps half a dozen overlapping breeding complexes.1 Two of these complexes, 
diploid tall bearded and tetraploids, make up what gardeners call tall bearded irises. I 
will explain the differences between these complexes shortly.

The Greeks grew bearded irises for orris, an oil obtained from their rhizomes. Orris 
was valued as a remedy for intestinal disorders, coughs, and snake bites. Today the 
oil, which smells somewhat like violets, is used to make perfume. According to Pliny, 
Asia Minor was the center of production. Several species of bearded irises found in 
Asia Minor today appear to be naturalized or semi-naturalized descendents of ancient 
cultivars. Brian Mathew, one of the world’s authorities on iris species, writes that vari-
ous forms of I. germanica (a tall bearded iris, best-known to gardeners today as the 
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old-fashioned blue flag) were long ago “propagated vegetatively and distributed locally 
[in Asia Minor] giving the impression of having stable populations with a distinct 
geographical range.”2 Some of these forms have been given species status. Matthews 
considers Iris belouinii, biliottii, cypriana, junonia, mesopotamica, and trojana “doubtfully 
wild” and probably forms of Iris germanica,3 which itself may be a hybrid of I. pallida 
and I. variegata. Iris germanica has been associated with humans for so long that its 
origins are lost. How much time did it take for such species-like, intermittently domes-
ticated populations of irises to develop? Are some of them the same as the ones Pliny 
described? How long had irises been cultivated in Asia Minor before Pliny? All we know 
for sure is that in the eastern Mediterranean, no clear line separates domesticated irises 
from wild ones, and bearded irises there seem to have moved from wildness to domes-
tication and back to wildness again and again.

Gardens are agroecological niches managed by humans. Upon entering gardens, 
irises evolved in response to the pressures there, one of which was human aesthetic 
preferences. Over the course of at least 2,000 years, gardeners selected and propagated 
many variants of bearded irises. This took place without knowledge of plant sexuality, 
plant breeding, or genetics. In the sixteenth century Clusius described twenty-eight 
varieties of I. germanica. Less than a hundred years later, Van Ravelingen described 
eighteen variations of falls, nineteen of standards, and seventy-four of other plant 
parts.4 Some of these irises still grow in gardens or naturalized. Most are close in form 
to irises found in the wild but depart from them in patterning and color.

During the Middle Ages irises came to symbolize the Virgin Mary, hence the bearded 
irises in paintings such as Hugo van der Goes’s The Adoration of the Shepherds and the 
Paris version of Leonardo’s Virgin of the Rocks. Like roses and lilies, which were also asso-
ciated with Mary, irises served as political symbols. The coat of arms of Florence was a 
white iris on a red background. In France the fleur-de-lis—in actuality an iris—became 
a symbol of the Bourbons and eventually of all France. It is appropriate that modern 
iris development began in Paris and its environs.5 Napoleon’s conquests, especially of 
Illyria, which is rich in native bearded irises, gave plant collectors access to species and 
hybrids never before grown in France.6 The social climate was also favorable to plant 
breeding. Many well-to-do Parisians had ornamental gardens and were eager to acquire 
horticultural novelties, among them new varieties of old favorites.

In the 1820s Paul de Bure conducted controlled breeding experiments that showed 
that several bearded irises considered to be species were actually hybrids of I. pallida 
and I. variegata.7 De Bure, who came from a distinguished family engaged in publish-
ing and bookselling, conducted his experiments in two gardens, one in Paris, the other 
outside the city.8 De Bure’s work with irises inspired other men, notably Henri Antoine 
Jacques, head gardener to King Louis-Philippe, and Jean-Nicolas Lémon, a prominent 
nurseryman. By the middle of the nineteenth century European nurseries were selling 
many new hybrids of I. germanica, pallida, and variegata, some with colors and color 
combinations unlike any that had previously existed.
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Iris pallida and variegata, as well as hybrids of these with germanica, are diploids: 
each has two sets of chromosomes. In 1904 the French horticultural firm Vilmorin 
introduced ‘Isoline,’ ‘Tamerlan,’ and ‘Oriflamme,’ hybrids of Asiatic species that have 
four sets of chromosomes: tetraploids. Vilmorin’s Asiatic hybrids inaugurated the next 
phase of bearded iris development, during which many breeders turned their atten-
tion from diploids to tetraploids. Tetraploids proved valuable not only because Asiatic 
species are somewhat larger-flowered, taller, and differently colored than European 
diploids but also because four sets of chromosomes present many more genetic com-
binations than two sets. More genetic combinations mean more aesthetic possibilities.

Genetic barriers between diploid and tetraploid bearded irises isolate the two groups 
and make them autonomous breeding complexes, even though they look enough alike 
to be easily confused. However, under rare circumstances, crosses between the com-
plexes produce fertile hybrids. Through such plants the barriers between Asiatic tet-
raploids and European diploids were partly breached. An outpouring of new varieties 
resulted.

What is most striking about early tetraploid tall bearded irises are their classic forms, 
combined with superb patterns and fine colors.9 Because the pioneer tetraploid hybrids 
are tailored, they are never fussy-looking, despite the skill and effort that went into 
creating them. They constitute one of the greatest achievements in ornamental plant 
breeding.

Between 1900 and the Second World War, aesthetic changes in cultivated irises were 
largely associated with the discovery and introduction into cultivation of new species. 
These served as sources of new genetic material, but they also assured that most new 
hybrids had wild ancestors in their recent backgrounds. As a result, through the 1930s 
even the most advanced hybrids looked somewhat wild. However, eventually plant 
explorers had scouted out almost all iris species that seemed promising to gardeners. 
As the stream of new species being introduced into cultivation dried up, breeders were 
forced to rely entirely on plants already in cultivation. Without steady infusions from 
the wild, iris breeding became increasingly self-referential.

This coincided with the emergence of a full-blown consumer culture. The single 
most important vector of aesthetic change was ‘Snow Flurry,’ a large, vigorous white 
iris that Clara Rees, an amateur California breeder, introduced in 1939. ‘Snow Flurry’ 
was ruffled and, to the delight of many breeders, passed the trait on to its progeny in a 
range of colors and patterns. Within twenty-five years most tall bearded iris introduc-
tions were ruffled.

Other very common characteristics of contemporary tall bearded irises are hori-
zontal falls, heavy, even leathery substance, and broad flower parts, especially falls, 
which often overlap. Many, though not all, contemporary irises have reduced, absent, 
or stylized haft markings and “lace”—small irregularities along petal margins. As 
we have seen, such characteristics are expressions of mid- to late twentieth-century 
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kitsch. However, certain other changes in tall bearded irises over the last three-quarters 
of a century are not kitsch. Average bud count per stalk has increased. Stalks have 
become more candelabra-like, with individual flowers separated from one another, not 
clumped together. Breeders have coaxed forth colors never before found in the breed-
ing complex, including orange, a range of pinks, and near black, as well as countless 
blends and combinations. New patterns have emerged, such as the luminata, in which 
weak pigmentation around veins produces the appearance of a pale net thrown over 
a darker ground. However, almost all of these accomplishments have been eclipsed by 
changes in form.

One of my earliest memories—I must have been a few months shy of three—is of my 
mother’s iris border, a canal of color that stretched away from our home toward a for-
est I believed was the edge of the world. The iris border smelled like grape Kool-Aid. 
I associated vivid colors with hubbub and noise, but the border was magically quiet.

We moved the next year, then moved again, but I never forgot those irises. When 
my wife and I bought our first house, I planted tall bearded irises in our garden. They 
were attractively patterned and colored, but heavily ruffled. This was the late 1970s, 
and by then unruffled tall beardeds were no longer widely available. The only unruffled 
irises I could find were miniature talls and arilbreds.10

In 1979 I did my first crosses. I hoped that the best qualities of arilbreds and tall 
bearded irises could be combined: tall bearded color and vigor, with arilbred form and 
patterning. The most promising of the seedlings was a sky blue quarter-aril that looked 
like a tall bearded iris but was only slightly ruffled. However, three years had passed by 
the time it bloomed and I had become more interested in breeding Pacific Coast native 
irises. I donated the sky blue iris to a public garden, where the plant died.

I did not return to breeding tall bearded irises for twelve years. When I did, I contin-
ued what I had started in those first experiments, this time using classic tailored irises 
instead of arilbreds. My goal has been and remains to create irises with tailored forms, 
similar to the early tetraploids but with contemporary patterns, colors, and color com-
binations. I also breed for vertical falls and venation. I have no objection to breeding 
away from wildness, but over the last two generations artifice has become so codified 
and stale that except for space-age irises, the forms of contemporary irises are com-
pletely predictable.

Pacifica Irises

In addition to bearded irises, I have worked with Pacifica irises, also known as Pacific 
Coast native irises (figure 16.1). They are beardless irises native to the West Coast of the 
United States. There are about a dozen species in the series, all of which can cross with 
one another and produce fertile offspring.
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Pacificas have been cultivated since 1825, when David Douglas sent seeds of I. tenax 
to England. However, plant breeders did not give Pacificas much attention until after 
the Second World War. As a result, even the most advanced Pacifica hybrids are unlikely 
to be more than a score of generations removed from the wild. A score of generations, 
however, is more than enough to produce overbred-looking plants: many commer-
cially available Pacificas are as rounded and ruffled as contemporary tall beardeds.

Of the dozen or so Pacifica species, only four have contributed significantly to 
today’s garden hybrids. The most important species has been I. douglasiana. Its flowers 
are purple, lavender, cream, or near-white, and foliage is bold, but rather coarse. The 
plant forms large, somewhat weedy-looking clumps. The value of I. douglasiana value to 
breeders and gardeners is as much horticultural as aesthetic: it is the only species that 
is vigorous in cultivation.

Iris innominata is considered by many breeders to be the most beautiful species. It 
is low-growing, with arching, grassy foliage. Flowers may be gold, magenta, purple, or 
snowy white, and most are strikingly veined. In the Siskiyou Mountains, where this iris 
is native, it sometimes covers entire hillsides, and yet it does poorly in most gardens. 
Fortunately, many of its hybrids with I. douglasiana and I. tenax are vigorous.

Figure 16.1
Pacifica iris hybrids.
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The largest-flowered species is Iris munzii. It is endemic to a small area in the foot-
hills of the Sierra Nevada near the southern end of California’s Great Valley. Iris mun-
zii is sensitive to frost and will not overwinter in my part of Oregon, but some of its 
hybrids are hardy. The species is valuable to breeders not only for its large flowers and 
bold habit but for the clear blues of some of its progeny.

Iris tenax is native to Northern California, Oregon, and Washington and is moder-
ately vigorous in cultivation, at least in the Pacific Northwest. Plants form compact, 
rather upright or fountain-shaped clumps a foot or two across. Flowers are usually vio-
let, purple, or light magenta but can be white, pink, tan, yellow, or streaked with blue. 
Some variants have intricate vein or signal patterns.

I first encountered Pacificas when I was twelve, after my family moved from Wiscon-
sin to San Francisco. On excursions out of the city I saw irises blooming in meadows 
along Highway 1 near the Pacific. Years later I learned that these light purple irises were 
douglasianas. In the ten years I lived in the San Francisco Bay area I saw douglasiana 
from time to time, but I did not grow it or other Pacifica until I moved to Oregon.

I began breeding Pacificas in 1981. Because I was a painter, at first I saw plant breed-
ing in terms of painting, specifically nonrepresentational painting in which color, 
form, and materials are the focus. I transplanted several species of wild Pacificas into 
my garden and made crosses. The first hybrid to bloom, the offspring of two purple 
tenaxes, was a beautiful purple flower almost indistinguishable from its parents. Less 
attractive but more intriguing were seedlings from a cross between a purple tenax and 
a yellow innominata. One seedling had a muddy rose-colored flower, and several had 
grayish blooms, as if I had mixed yellow and purple paints. But the great surprise, so 
unexpected that at first I did not fully take it in, was an iris that was mostly white. No 
mixture of yellow and purple pigments produces white. Only much later did I learn 
that irises, and many other flowering plants, have genes that can block pigment pro-
duction to produce white.

My breeding program quickly produced as many questions as hybrids. Some of these 
questions became guides: What is the relationship between plant and plant breeder? Is 
it possible to breed plants without attempting to dominate or transcend nature? What 
aesthetic qualities are associated with mutually beneficial interspecific relationships? 
Can hybrids be models of partnership between humans and nonhumans?

Like many people of my generation, I have lived in several places. I spent my child-
hood in rural Wisconsin. During my adolescence I was in San Francisco, except during 
summers, when I traveled with my family or lived in Wisconsin. My undergraduate 
years were at Berkeley, followed by graduate study in Madison with frequent spells 
back in California. After Madison I moved to New York, where I lived for six years and 
met the woman I would marry. We spent several years in Manhattan and Brooklyn, 
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then moved to western Oregon. We have remained there for more than thirty years, 
punctuated by occasional stints working abroad.

In addition to these moves, there has been travel, not an unusual amount by con-
temporary standards but enough to add to my disconnection from any particular place. 
When I began hybridizing Pacificas, I had been in the Pacific Northwest for six years. 
Over that time I had explored the western, wetter part of the state, camped in the Cas-
cades and along the Pacific coast, hiked forest trails, and with my wife gardened wher-
ever we lived. However, I remained more connected to New York and San Francisco 
than to the Northwest.

After I became interested in Pacificas, I began to seek them out. During iris bloom 
season, which in most of western Oregon lasts from March to June, I drove logging 
roads and walked power line cuts, looking for Pacificas. When I came across one that 
looked promising, I’d pick a flower and put it in water to keep it fresh. On a good week-
end I’d return home with a bouquet big enough to make many pollinations.

In the course of these excursions, I became acquainted with the habitats that irises 
preferred. I came to recognize northwestern plant communities. I visited the Siskiyou 
Mountains, the center of diversity for irises on the West Coast. These are low, jumbled 
mountains, not especially impressive from a distance, but so divided by watercourses 
and steep-sloped, branching canyons that even before the coming of European Ameri-
cans I doubt humans visited some localities. If one enters the Siskiyous from the north, 
following the South Fork of the Coquille River, the road goes through a densely for-
ested, narrow canyon. There one will encounter cream-colored irises with coarse vena-
tion, except at China Flat, where the irises are deep gold. At the border of Curry County 
the pavement ends and the road becomes gravel, climbing through a forest of spindly 
trees, mostly Douglas firs that produce too much shade for irises. Crossing a high ridge, 
the road passes into the Rogue watershed. Pines appear and the forest opens up and 
becomes drier, in places scrubby. Here the irises are white, beautifully marked with 
rosy magenta. Descending toward the river one sees blends of yellow, magenta, and 
white. Along the Rogue, in parklike stands of trees, the irises are yellow. Toward the 
coast, amid old clear-cuts overgrown with vine maples and Himalayan blackberries, I. 
innominata mixes with I. douglasiana, and every plant is different. All this occurs within 
a space of perhaps thirty miles. The variability is astonishing. I focus on irises, but one 
might look closely at ceonathuses, brodaeas, or any number of other plants and per-
haps find comparable diversity.

Circumstance brought me to the Northwest. Through Pacifica irises I began to see 
aspects of the land that previously meant little to me. Like almost every other region 
on earth, the Northwest is a laboratory of evolution. As long as humans have been here 
they have played a part in the process. By seeking out and breeding indigenous irises, 
I became aware of myself as a participant in the unfolding of the place. The Northwest 
became as much my home as any place could be.
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The flower parts of Pacificas may be broad or narrow, tailored, ruffled, or so entangled 
that buds cannot open. Falls can be recurved, cupped, or held horizontal, and stan-
dards upright, horizontal, or flared. Every form has expressive possibilities, but certain 
forms work better than others in the context of gardens. Unlike tall bearded irises, 
which we view mostly from the side, Pacificas are seen from above. As a result, colors 
and patterns show best on flowers with falls that spread horizontally, without recurv-
ing. Crisp overall form complements the visual effects of signal patterns and finely 
etched veins. Flower parts can be either narrow or broad. Each has its advantages. 
Broad parts are useful for displaying patterns and colors. However, parts should not be 
so broad as to overlap, because overlapping flower parts conceal portions of patterns 
and visually compromise what is most distinctive about iris flowers: their division into 
sets of threes.

The visual qualities that draw attention to the distinctive qualities of Pacificas 
are integrity of form, colors that are at once brilliant and subtle, and vein patterns, 
especially on the falls. I selected for all of these qualities, along with visual strength 
appropriate to plants in gardens. Such strength comes from the characteristics already 
mentioned, along with tall bloom stalks, bold patterns, and (for those who are familiar 
with Pacificas) uncommon colors, such as blue and black. My breeding goal became a 
sky blue iris as cleanly formed as any in the wild and netted with extremely fine, jet 
black veins.

To breed such a flower, I collected and crossed many different veined Pacificas. I 
relied heavily on ‘Valley Banner’–type hybrids. ‘Valley Banner’ has white standards, 
dark purple style arms, and white falls densely veined dark purple. Ruth Hardy, a pio-
neer Pacifica breeder, collected the plant from a pasture in western Oregon in the late 
1950s.

‘Valley Banner’ is a mixture of I. tenax and I. chrysophylla. Iris chrysophylla is one 
of the Pacifica species that breeders have not used much. It is a low-growing white or 
cream-colored iris with narrow flower parts arranged in a star pattern. The species is 
more uniform in appearance than most others in the complex, which made the plant 
uninteresting to pioneer iris breeders. Negative impressions were reinforced when a few 
experimental hybrids turned out to be visually uninteresting. However, my experience 
with the species is that it is more variable than has been assumed.

I first became interested in I. chrysophylla when I chanced upon wild-growing irises 
with the ‘Valley Banner’ pattern. I have since found wild hybrids with the ‘Valley Ban-
ner’ pattern about two dozen times, always along roads or power line cuts, places where 
human activities have significantly disrupted the environment. In such places barriers 
between chrysophylla and tenax break down and hybrid swarms may develop. Hybrid 
swarms are jewels of environmental disorder, dazzling assemblages in which every iris 
is unique yet visually related to the others, variations on a theme.
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From ‘Valley Banner’–type hybrids I made my own hybrid swarms. I have yet to 
breed a sky blue Pacifica iris covered with fine black veins. Whether or not such an iris 
can be bred I don’t know, but in a way it doesn’t matter. My goal was never more than 
provisional, a framework for exploration. The best things in plant breeding are not the 
ones we plan for but the ones that we never imagined.

The unimagined is critical to plant breeding. When the unimagined emerges, it may 
strike us as beautiful or grotesque, but just as likely it will pass by all but unnoticed. 
Several times I have composted hybrids only to realize, too late, that what I had dis-
missed as garish, ugly, or merely peculiar was actually unprecedented and full of pos-
sibilities. Aesthetic expectations can be blinding in another way: I have saved hybrids 
that seemed wonderfully fresh, only to realize that they were quite ordinary.

While hunting for irises in the foothills of the Cascades, I came across a chryso-
phylla-tenax hybrid with vein pigmentation broken into dots and dashes, like Morse 
code. This was not what I was looking for, but it had an odd charm, so I picked a few 
flowers and used their pollen to make crosses. The pattern turned out to be trans-
missible and extremely variable. What had at first struck me as little more than an 
attractive curiosity—one that I might have ignored—gradually revealed more and more 
possibilities. For many years the greater part of my Pacifica breeding program focused 
on this pattern.

Oriental Poppies

In 1987 I began work with Oriental poppies. Cultivated forms derive largely from Papa-
ver orientale and P. bracteatum, but the breeding complex includes several other species, 
of which the opium poppy, P. somniferum, is the best known. Oriental poppies appealed 
to me for their splendid flowers, and for red, which I had missed in work with irises. 

The associations of poppies, especially the opium poppy, are also part of their appeal. 
The earliest known opium poppy remains are from 4,000-year-old archaeological sites 
in Switzerland, which suggests European origins of the plant. By about 1,500 BCE the 
Greeks had the opium poppy, and from them it seems to have spread south to Egypt 
and east into Mesopotamia.11 Moving along trade routes, the opium poppy eventually 
reached India, China, Japan, and Southeast Asia. Today opium poppies grow almost 
worldwide, but only in association with human beings.

Neolithic Europeans probably valued the opium poppy for its seeds, but in Greece, 
medicinal and ceremonial uses were important. All of the great Earth and vegetation 
goddesses of the Greeks—Gaia, Rhea, Demeter, Persephone, Artemis, and Aphrodite—
are associated with poppies. In the ancient world, opium was the only really effective 
painkiller. Both Pliny12 and Dioscorides13 wrote about medicinal uses of opium, but 
did not mention addiction. Except for a few deaths from overdoses, opium was not a 
source of problems for the Romans or Greeks.
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Widespread, socially disruptive use of opiates occurs only when three historically 
somewhat unusual phenomena happen simultaneously: considerable surplus wealth, 
assured trade patterns, and powerful incentives to trade in opium rather than other 
items. Except locally, these three did not occur simultaneously until the colonial era, 
when European traders in Asia began to deal in the drug. The Portuguese and Dutch 
used opium as an international commodity, but they traded the drug only as a medi-
cine and a luxury product, neither of which commanded large markets.

In the eighteenth century the British initiated the international drug trade as we 
know it today. Using India as a base, they began trading opium as a bulk commodity 
similar to sugar, tea, and tobacco. At the time the dangers of opium addiction had 
been known in Great Britain for several centuries. John Gerard, England’s most famous 
herbalist, wrote in 1597 that opium 

mitigatheth all kinds of paines; but it leaveth behinde it oftentimes a mischiefe worse than the 

disease it selfe, and that hard to be cured . . . wherefore all those medicines and compounds are to 

be shunned that are to be made of Opium, and are not to be used but in extreme necessitie; and 

that is, when no other mitigater or assuager of paine doth any thing prevaile.14

In 1987 I made my first crosses between opium poppies and Oriental poppies.15 I was 
inspired by reports that when Luther Burbank did this cross, he was amazed by the 
variousness of the F2 hybrids.16 My first-generation plants were all perennials (opium 
poppies are annuals) with hairy leaves and orange flowers, much like Oriental pop-
pies. Most of the hybrids were sterile, but a few produced seed. Second-generation 
plants were consistent with Burbank’s observation: they were remarkably various. More 
important, some had spectacular flowers. Especially promising were several red and 
white picotées (figure 16.2).

However, I did not take things farther. Under the Reagan administration the War on 
Drugs intensified. I was not growing poppies for opium and I had obtained seeds legally 
from a well-known seed company. However, germinating the seeds and growing poppy 
plants was a felony. If I were charged, not only could I go to prison, but police could 
confiscate and keep my family’s home, even if charges were subsequently dropped. The 
laws were absurd, but I had to ask: was breeding poppies really worth the risk, or even 
the worry? Opium poppies were not essential to what I was doing. I uprooted my plants 
and discontinued the breeding program.

California Poppies

After this I turned my attention to California poppies. They belong to a breeding com-
plex that consists of a single species, Eschscholzia californica,17 native to the western 
United States and Baja California. California poppies entered cultivation in the late 
eighteenth century, when seeds were sent to Europe. The plant has been a popular 
ornamental ever since.
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California poppies, although perennial in some situations, behave as annuals in 
Oregon because of frosty winters. As a result, breeding for cultivars was impractical. I 
selected instead for a strain or line of poppies that could reproduce by seed.

Selecting for a strain is much easier than selecting for cultivars. With bearded irises, 
Pacificas, and Oriental poppies I made crosses by hand, taking care to avoid contami-
nation by wind- or insect-borne pollen. I pollinated only freshly opened flowers and 
removed petals that could serve as landing platforms for insects. I tagged each flower 
that I fertilized and kept records of crosses. With California poppies nothing so time- or 
labor-intensive was necessary. Insects and wind did the pollinations. All I had to do was 
pull out plants I did not want to contribute to the strain—common oranges, yellows, 
reds, and muddy purples—along with any flowers that were ruffled or had extra petals. 
Most years I did not even collect seed but just let plants self-sow.

Figure 16.2
An F2 hybrid between an Oriental poppy and an opium poppy.
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The project started off well. Every spare corner of our garden filled up with bril-
liantly colored California poppies. But after a season or two, I realized the plants had so 
little variability there was not much I could add to what breeders had already accom-
plished. Colors are limited, with no true purples, blues, greens, browns, or black. Some 
flowers have faint tessellation on the outsides of the petals, but there are no picotées, 
spots, stripes, stipples, or strongly pigmented veins. The only significant variations in 
form are ruffling and doubling, neither of which appeals to me. Without genetic engi-
neering or other breakthroughs, all but the most patient plant breeders are unlikely to 
find California poppies interesting. I continue to select California poppies, but only for 
pure whites and clear pinks, a minor and not especially original project. Twelve years 
of selection have produced the biotech art equivalent of a sketch.

Corn Poppies

I finally found a workable poppy in Papaver rhoeas, the common corn poppy. Although 
corn poppies belong to what appears to be a one-species breeding complex, they have 
enough variability to sustain a long-term breeding project. And they are legal.18

Papaver rhoeas, which is native to the Mediterranean region, is adapted to disturbed 
ground, especially tilled soils. Long ago it became a common agricultural weed, espe-
cially in European wheat fields. The British word for wheat is corn, hence the name 
“corn poppies.” The species is bright red. In the twentieth century it came to symbolize 
the dead of the world wars, because it reddens the fields of Flanders, where millions 
died in the trenches.

Corn poppies have been cultivated as ornamentals for several centuries, but they did 
not become widespread, popular ornamentals until the late nineteenth century, when 
the Reverend W. Wilkes, vicar of Shirley near Croydon in Surrey, developed a multicol-
ored strain of singles from wild poppies. He called his selections Shirley poppies. They 
are still sold today.

I began with species poppies and Sir Cedric Morris’s ‘Mother of Pearl’ strain, which 
has semi-double or double flowers in a range of delicate shades. Corn poppies are annu-
als, so I proceeded as I had with California poppies. Insects and wind did the pollina-
tions, while I rogued out undesirable plants: reds, oranges, doubles and semidoubles, 
ordinary pinks, and pure whites. I favored picotées, flowers with prominent basal spots, 
and colors like mauve and rose, along with liver and muddy purple. The ugliest colors 
were the most interesting to me because they contrasted dramatically with the forms 
and airiness of the flowers.

After ten years and ten corn poppy generations I had a strain of single picotées 
distinct enough to exhibit. In 2007 I designed an installation for the courtyard of the 
Centraal Museum in Utrecht in which I used this strain, which I called ‘Persephone’ 
(figure 16.3). The courtyard, nestled between a de Stijl–style museum and a church 
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dating back to the twelfth century, had been made into a garden featuring beds of 
perennial grasses. The garden was monochromatic and elegant, but too orderly. Broad-
leaf herbicides had eliminated all weeds. To reintroduce them in the form of corn pop-
pies, uncontaminated soil had to be brought in and scattered here and there among 
the taller grasses. Poppy seeds were sown in these clean areas. The next summer pop-
pies bloomed amid the grasses, and for the duration of the show the courtyard was no 
longer a monoculture

Streptocarpuses

By the mid-1990s my garden had no space for new breeding projects. However, the 
windowsills in my studio could accommodate potted plants, so I looked for a suit-
able indoor plant to breed. After considering gloxinias, epiphyllums, kohlerias, and 
coleuses, I settled on streptocarpuses (figure 16.4). They bloom from March through 
November, a much longer season than any of the garden plants I bred.

Figure 16.3
Corn poppies, ‘Persephone’ strain, in the Centraal Museum’s grass garden, Utrecht, 2007.
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Figure 16.4
Streptocarpus hybrid ‘Edward Steichen.’
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Streptocarpuses are members of the Gesneriad family, a largely tropical complex 
related to snapdragons and trumpet vines. There are about 130 species in the genus, 
most of them native to Africa. Less than a dozen species have been extensively culti-
vated and hybridized. The hybrids are perennials that bloom about a year from seed, 
and can be propagated by cuttings.

Streptocarpuses were brought into cultivation in Britain from plants sent there from 
South Africa shortly after the occupation of the Cape during the Napoleonic wars. The 
British called the unfamiliar plants Cape primroses because some species, such as S. 
rexii, whose delicately colored flowers are held on wiry stems above rosettes of scal-
loped, tongue-shaped leaves, looked a little like primroses—but only a little: the name 
was a fragile bridge between South Africa and Britain.

Streptocarpuses cultivated outside Africa are ecological orphans. Nowhere in the 
Northern Hemisphere have streptocarpuses become naturalized. In the United States 
they cannot even be grown outdoors except in parts of Southern California. The name 
streptocarpus, which has proved more viable than Cape primrose, suggests a disease 
more than a plant and tells us immediately that these plants are unassimilated into all 
but the most superficial layers of our culture. A century of domestication is not enough. 
This is the condition of many ornamental plants today.

Both streptocarpuses and Pacifica irises came into cultivation in Britain during the 
first quarter of the nineteenth century, but otherwise their histories have nothing in 
common. When I. tenax entered English gardens, it was the beneficiary of the poetry, 
art, and lore of bearded irises. In the twentieth century, when Pacifica breeding com-
menced, the complex again benefited from experience with other irises because all iris 
breeding complexes have genetic patterns in common. Streptocarpuses have had no 
such advantages.

The streptocarpuses that are least assimilated into Western horticulture are a group 
of species that are monocarpic: they have only one leaf. When the seed of a monocar-
pic streptocarpus germinates, it produces two tiny cotyledons, or primary leaves, one 
of which soon dies. The other grows slowly into a ribbed, fuzzy, caterpillar-like giant, 
which in some species can be as much as three feet long. Most monocarps never pro-
duce another leaf. After a period of time that varies by species from one to three years, 
scapes arise from the leaf base, and a fountain of flowers bloom. As they go to seed the 
plant dies.

Except in parts of Africa the monocarpic habit is not familiar to most people. When 
I first encountered monocarps, they struck me as utterly alien and freakish. They have 
never been popular, even as novelties among gesneriad specialists. The only monocar-
pic species that has been extensively used by breeders is S. dunnii, which is the sole red 
streptocarpus. Many of its domesticated progeny have red or pink flowers. However, 
even among S. dunni hybrids breeders have not selected for the unifoliar habit. This is 
partly because monocarps bloom only once, partly because they can be large plants, 
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but mostly because they have never captured Western imagination, despite being some 
of the most unusual plants on Earth.

My first streptocarpuses were hybrids that I purchased from garden centers and cata-
logs. These starter plants were typical hybrids with colorful three- to four-inch flowers, 
and rosettes of leaves. Both flowers and foliage were ruffled. My first objective was to 
eliminate the ruffling, but beyond this I was not certain what to do. Streptocarpuses 
were too unfamiliar for me to have a feel for their possibilities.

Streptocarpus flowers are bilaterally symmetrical with five petals fused at their bases. 
The fused petal bases form a tube that shelters the plant’s sexual parts. Petals can be 
rounded or elongated and have smooth or serrated edges. From the beginning I pre-
ferred smooth-edged flowers for their clarity of form, but I found that I liked both 
round petals and elongated ones. Among domesticated hybrids, the three lower petals 
are often slightly larger than the two upper ones. Each of these sets of petals, the upper 
set and the lower, can be colored or patterned differently, with subtle or dramatic 
contrasts that draw attention to the flower’s overall structure. Among the patterns that 
appear on the lower petals are stripes, splotches, halos, and dark networks of veins.

The splotches and veins reminded me of irises, and initially, without being fully 
aware of what I was doing, I tried to recreate iris patterns in streptocarpuses. To seek 
one flower in another is, I think, the most insidious temptation in plant breeding. One 
can resist it by breeding plants that one loves enough to want to remain always them-
selves in essential ways. Initially my chief problem with streptocarpuses was that I was 
not sure whether I cared that much for them.

I did not begin to grow streptocarpuses until I was fifty, and learning a new genus in 
adulthood can be slow, like learning a new language. For many years streptocarpuses 
remained foreign and somewhat incomprehensible to me, but over the years I gradu-
ally became familiar with them and began to accept (although not necessarily admire) 
some of their most distinctive characteristics: the somewhat coarse foliage, the slender, 
twisted seed capsules; stamen filaments that fuse with flower tubes; the way seedlings 
germinate to produce two leaves, one of which grows disproportionately large before 
other leaves appear; and rows of flower stalks that arise from leaf axils, leaving dead, 
untidy stems.

I came to appreciate aspects of the flowers that at first seemed like aesthetic liabili-
ties. Most streptocarpus flowers have lines that extend from the throat to the lower 
three petals. These lines struck me as somewhat crude in most cases. Vein pigmentation 
seemed too heavy and often bled into surrounding areas. I wanted crispness, clarity, 
and elegance, or else garishness. I was confident that in time I could breed around the 
aesthetic shortcomings of streptocarpuses, but gradually I came to see that some of 
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what I perceived as shortcomings in streptocarpuses was about my inexperience and 
aesthetic prejudices.

I did not begin to really appreciate streptocarpuses until I grew species. No strepto-
carpus species are available commercially, but the American Gesneriad Society offers 
seeds, which initially I grew only out of curiosity. I soon learned that the aesthetic 
qualities of species are quite different from most hybrids, and that species have the 
clarity and presence that I admire in plants, the rightness that all wild things have, 
and the finest domesticates as well. Species flowers did not become comprehensible to 
me the way Pacifica irises did, probably because I have never lived in southern Africa 
and know only through reading the conditions that gave streptocarpuses their forms. 
Viscerally I do not know the place. But the flowers presented an organic architecture 
that compelled my respect.

To date I have grown thirteen different species. They have significantly changed the 
direction of my breeding project. I have become more interested in small flowers, 1.5 
inches or less, with forms and patterns unique to the genus. My breeding program now 
focuses on S. porphyrostachys, a monocarpic species with peculiar boxy flowers, and S. 
fasciatus, whose hybrids have distinctive blotchy patterns. Each year my hybrids have 
fewer aesthetic traces of irises.

Other Breeding Complexes

The seven breeding complexes I have discussed represent only a tiny fraction of the 
complexes available to plant breeders. The 1,200 or so species of domesticated orna-
mental plants may be divided into several hundred breeding complexes. Breeders have 
only begun to explore most of these complexes. How many other complexes exist in 
wild nature we do not know, but almost certainly they number in the tens or hundreds 
of thousands, each with its own possibilities.





The minimum amount of time necessary to breed and appraise a plant hybrid can be 
measured from seed-sowing to bloom, or slightly less than one generation. The length 
of a plant generation varies with species, variety, and growing conditions. Among the 
shortest-generationed plants is Arabidopsis thaliana, sometimes called Thale cress but 
more commonly arabidopsis. Under favorable conditions it can complete its life cycle 
in six weeks.

Arabidopsis is native to Europe, but over the last few centuries it has spread to many 
parts of the world as an agricultural weed. Friedrich Laibach, a pioneer of genetics, was 
the first person to study arabidopsis in detail. In the mid-twentieth century he and sev-
eral associates collected and grew many varieties and began the plant’s domestication. 
Its variability, small size, abundant seeds, and short generation time recommended it 
to genetic research. Today arabidopsis is more widely used in genetic research than any 
other organism, even fruit flies or mice. 

One measure of a laboratory domesticate’s success is the number of its genotypes 
kept in stock at germ plasm repositories. The Nottingham Arabidopsis Stock Centre in 
Great Britain currently holds some 500,000 genotypes of arabidopsis. To put this num-
ber in perspective, roses, which are among the oldest domesticated ornamental plants, 
today have some 25,000 named varieties.

Like most laboratory domesticates, arabidopsis occupies an extremely restricted 
niche. The plant is too weedy in appearance to appeal to most nonscientists. A revo-
lution in taste of unprecedented magnitude would have to occur for even the most 
specialized plant connoisseurs to seek out arabidopsis. Many of its varients can be 
appreciated only in the course of developmental studies or through chemical analysis, 
and with the aid of dissecting microscopes. However, the plant has been used in art. 
Julia Redoica and Adam Zaretsky included it in their installation Workhorse Zoo (2002), 
and Eduardo Kac grew a fluorescing arabidopsis in The Eighth Day (2001).

Almost all flowering plants have longer generations than arabidopsis. The time from 
seed sowing to bloom in ornamental annuals such as zinnias, sweet alyssums, and 
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Chinese asters run from three to five months. Some perennials bloom the first year 
from seed, but most take longer. In my garden a bearded iris generation takes a mini-
mum of two years. Three or four is more common. As a rule, orchid generations begin 
at four years and go up from there. Some trees produce seeds only after a decade or 
more. The century plant, Agave americana, does not bloom for twenty-five years, after 
which it dies. A few bamboo species flower only after a hundred years. For Phyllostachys 
bambiusoides a generation is 130 years.

Under favorable circumstances a breeder may find garden-worthy plants in a single 
generation, but usually more must pass. How many will vary with the plant, growing 
conditions, luck, and the aims and skills of the breeder. Whatever the variables, the 
more seedlings there are, the better the chances of producing desirable plants. Breeders 
who seek plants with rare genetic combinations should plan to raise large numbers of 
seedlings. When space is limited, successive plantings can produce the same results as 
a single planting in a larger space. However, successive plantings mean adding time to 
a project: months, years, or decades.

Time constraints and limited space can sometimes be accommodated by working with 
plants that other breeders have ignored. Even some of the most popular breeding com-
plexes contain overlooked or underused species. Of course, there are good reasons not 
to use certain species. Some are difficult to cultivate or bring to flower. Some have unde-
sirable aesthetic qualities and pass these on to descendants. However, species that have 
been neglected owing to aesthetic prejudices or false assumptions often have potential.

For example, the neglect of Iris chrysophylla in Pacifica iris breeding is due largely to 
myths about the plant based on a few breeders’ disappointing experiences with it and 
a consensus that I. chrysophylla has little or no variability and produces dull hybrids. 
While it is true that the iris does not vary much in color or form, and many of its 
hybrids are uninteresting, the species has more possibilities than it has been given 
credit for. Certain chrysophyllas with broken veins parent hybrids with truly remark-
able patterns. Successful evaluation of a species like chrysophylla requires close attention 
to wild plants and openness to their aesthetic qualities, as well as to the qualities of its 
hybrids. 

In addition to unappreciated and underutilized species, there are unappreciated 
and underutilized cultivated varieties. Tailored bearded irises provide many dramatic 
examples of this. Hundreds of extraordinarily fine tailored irises are almost never used 
as parents because breeders prefer ruffles. With little trouble I have bred superb irises 
by crossing contemporary ruffled bearded iris hybrids with classic tetraploids from the 
first half of the twentieth century. In such crosses, as many as one in fifty seedlings will 
have perfectly tailored flowers with vertical falls, along with “contemporary” colors 
and patterns. I do not have to grow fields of seedlings to get excellent results.



The Slowest Art 173

Easy can be best, but even so, producing a new plant or strain is likely to take con-
siderable time. My first named streptocarpus was ‘Laurie Anderson,’ which I registered 
seven years after I had begun breeding streptocarpuses. The corn poppy strain ‘Perse-
phone’ took twelve years of work, and my first named Pacifica hybrid took sixteen 
years. Another eight years passed before I made my first Pacifica introduction. All this is 
rather typical of plant breeding that involves annuals or herbaceous perennials. Woody 
perennials and trees usually take longer. Father John Fiala, a notable breeder of cra-
bapples, reports that twenty-five to thirty-five years are likely to pass between the ger-
mination of a seed and when a cultivar is introduced.1

In plant breeding, failure may come just as slowly as success. Among the plants that I 
have grown and bred, Pacifica irises have been the most difficult. They do not trans-
plant well, and even though they can be fairly tough once established, the overwhelm-
ing majority of plants, both wild and domesticated, never flourish. During the 1980s 
and through the middle of the 1990s I worked out reasonably successful cultural meth-
ods. Then in 1997 I lost most of my seedlings to hard frost. This was the first in a series 
of setbacks. Between 1983 and 1998 I had raised between 38 and 161 seedlings each 
year, with an average of 86. To my surprise and dismay, only one seedling appeared 
in 1999. I was not sure why but suspected that cold had something to do with it. The 
2000 crop was normal, with 81 seedlings, but in 2001 and again in 2002 not a single 
seedling emerged. During the next years numbers rose and then fell: 57 seedlings in 
2003, 27 in 2004, 10 in 2005.

It took me several years to understand what was happening. Winters in my area 
were becoming slightly milder, just enough for seeds to germinate earlier than before. 
Pacific seeds are remarkably cold hardy, as are the mature plants, but newly germinated 
seeds can be killed by frost. Until 1997 late winter frosts did not affect my crops because 
most or all seeds remained dormant until hard freezes had passed. However, beginning 
in 1997 seeds germinated during long mild spells in January or early February and were 
killed when temperatures returned to normal.

As winters in my part of Oregon grew milder, they also grew drier. Less precipitation 
was accompanied by a reduced cloud cover, which, despite an overall warming trend, 
resulted in periods of unusually intense cold. Before 1999, the lowest winter tempera-
tures often followed storms that covered plants with an insulating blanket of snow. 
After 1999 extreme cold usually did not follow snow, and plants had no protection. 
These erratic events were sometimes harsh enough to kill not only germinating iris 
seeds but also young seedlings. By the time I understood what was happening and had 
devised ways to deal with it, my breeding program had been set back nine years. But 
by then my patience had reached its limits. I discontinued breeding Pacificas in 2008, 
after having worked with them for twenty-six years.
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Bearded iris seeds, which I treated exactly as I had Pacificas, also suffered losses, but 
far less serious. The newly germinated seeds of bearded irises are evidently less sensitive 
to cold than Pacificas. One of the factors favoring the original domestication of bearded 
irises may have been their adaptibility to garden conditions. However, time may have 
increased their fitness. For several thousand years bearded irises have been growing and 
reproducing in gardens. Differences in soils, weather, water, and horticultural practices 
can make garden environments quite diverse even within fairly small geographic areas. 
Over time, exposure to a variety of conditions might well have selected for irises adapt-
able in all stages of their lives. Pacificas, unlike tall bearded irises, have not had the 
selective benefits of long cultivation. Long cultivation and domestication may reduce 
some plants’ vulnerability to climate change.

The shortest animal generations are significantly less than any plant’s. The fruit fly 
Drosophila melanogaster, which completes its life cycle in as little as seven days, can 
produce six generations in the span of a single arabidopsis generation. Domesticated 
cattle can reproduce in one or two years, faster than a bearded iris. Horses, one of the 
longest-generationed domesticated animals, mature in three to four years, less than 
the time required by peonies, lilacs, and most lilies. Elephants are among the longer-
generationed mammals and can become parents in as little as eight years, less than the 
minimum time necessary for some trees. Sea turtles take as long as twenty-five years 
to reach sexual maturity, similar to agaves but less than many bamboos. Certain plant 
breeding projects, such as the quest for a red iris, have been pursued over many human 
lifetimes. Plant breeding is the slowest art.

According to Hans Gumbrecht, aesthetic experience has transformed extremely slowly 
over the course of history.2 In our time the underlying conservatism of aesthetic expe-
rience, especially in the context of art, is not readily apparent because change and 
appearances of change have been institutionalized and codified in elaborate socioeco-
nomic rituals. Art revolutions supposedly happen once every decade, or are genera-
tional. Plants transform too gradually to play more than a very minor role in these 
rites of change. Plant catalogs feature sunflowers one year, or new kinds of echinacea 
the next, but most of the plants offered are no different than the year before. What we 
see expressed through plant breeding is something more generalized and gradual than 
what we ordinarily call fashion: plants register the styles and beliefs of eras. That slow-
ness in transformation, in conjunction with art, encourages a long view.

Until the first half of the nineteenth century, the term “eternal art” was meant literally. 
Art pointed beyond mundane affairs and the material universe to timeless permanence; 
art was transcendent. This concept of art has little currency today, although we may 
still use the term “eternal art” nostalgically or for ironic effect. The death of timeless 
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art has cleared the way for a vast array of temporal expressions, but this has not put 
to rest concerns about art’s physical endurance or long-term relevance. Many artists 
use materials that may endure unchanged long into the future. Jeff Koons’s Balloon 
Dog (1994), which replicates in stainless steel an object that a child might enjoy for an 
hour, could last physically for thousands of centuries. Robert Smithson’s Spiral Jetty, 
encrusted with salt from periods of immersion beneath the waters of the Great Salt 
Lake, may well persist in a mineralized state until, a billion years from now, the Earth 
is incinerated by the sun.

Some works of genetic art might last even longer. Two decades ago Vilém Flusser 
wrote,”it has become possible to create a work of art that will live, will multiply, and 
will itself create other works of art, practically forever.”3 “Forever,” as Flusser uses the 
word, is not synonymous with eternity and does not imply immortality. “The second 
law of thermodynamics states that . . . all energy, and thus all information, will in time 
dissolve and be forgotten. Those who aim at immortality through the production of 
art, those who believe in the creation of eternal values through art, are on the wrong 
track.”4 Flusser probably did not know that three years before he wrote these words, 
Joe Davis had completed a work designed to persist “practically forever.” Microvenus 
is a sequence of DNA coded for the Germanic rune for life and inserted into an E. coli 
bacterium. Davis’s intent was that Microvenus be shot into space on a NASA mission 
beyond the solar system.5 This did not happen, but the bacteria that Davis engineered 
can persist on Earth just as well as in space. According to Davis, manipulated DNA 
inserted into spore-forming bacteria might survive indefinitely.6

Exactly what Microvenus, Balloon Dog, or any other work of our time will mean to 
future generations we cannot know, but I’ll hazard a guess. As long as the central prob-
lem that we as a species face is how to align our appetites and powers with the limits of 
the nonhuman systems that sustain us, art that engages this problem, however tenta-
tively, will have staying power.





Aestheticism has two poles. One is allied with the sacred or the sublime, the other with 
cartoons. Americans were overwhelmed by the cartoonish side of aestheticism in the 
aftermath of September 11, 2001, as national television networks endlessly replayed 
clips of jetliners smashing into the World Trade Center. These and other images of 
the disaster were routinely described at the time as “beyond Hollywood.” Karlheinz 
Stockhausen paid homage to the power of 9-11 imagery when he said that September 
11 “is the greatest work of art for the whole cosmos.”1 His remark, which many found 
offensive and he quickly retracted, made art a rival to nature in scale, power, and indif-
ference to suffering.

Stockhausen may bring to mind the futurist F. T. Marinetti, who at the time of the 
Italian invasion of Ethiopia wrote that 

war is beautiful because—thanks to its gas masks, its terrifying megaphones, its flamethrowers, 

and light tanks—it establishes man’s dominion over the subjugated machinery. War is beauti-

ful because it inaugurates the dreamed-of metalization of the human body. . . . War is beautiful 

because it combines gunfire, barrages, ceasefires, scents, and the fragrance of putrefaction into a 

symphony.”2 

Marinetti could elevate the aesthetic effects of war above all else because he was on the 
side of the aggressors.

Illusion, self-righteousness, and the pleasures of predation lie at one pole of aestheti-
cism.3 The other makes art a brief sanctuary from the horrors of the world, but does 
not ignore them. Ad Reinhardt’s work is an example. He eliminated almost everything 
from his paintings, but what little remains can be so beatific, like velvety night, or a 
patch of inexplicable light on the sea, that the miracle makes all things seem momen-
tarily possible again—the past healed but not forgotten, and everything that is broken 
redeemed. The reward of experiencing such art is also its price: to return to the world 
more keenly aware, more open to wonder, and more vulnerable to outrage and anguish.

Not that Reinhardt justified his work on pragmatic grounds. He was emphatic that 
the best art is of no practical use and about nothing. He was a Marxist, which in the 
United States has always been a hazardous political position. For years he made his 
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living as a graphic artist and political cartoonist for left-wing publications.4 But his 
own art remained apolitical. Some have argued that Reinhardt’s principled abstraction 
was a form of resistance, if only through negation, to the cultural pathologies that had 
given rise to the cold war, the nuclear arms race and the war in Vietnam.5 Although 
his art accommodates this interpretation, what is more important is that he cultivated 
aesthetic freedom, which included freedom from politics. He would probably agree 
with Jacques Rancière that “art is emancipated and emancipating when it renounces 
the authority of the imposed message . . . when, in other words, it stops wanting to 
emancipate us” (italics Rancière’s).6

Reinhardt’s paintings, especially his monochromes, are models for an aesthetic 
approach to biotech art and plant breeding. More than any previous Western works, 
with the possible exception of Jackson Pollock’s drip paintings, Reinhardt’s mono-
chromes are what they are. In their silence, presence, and renunciation they allow us 
to engage our culture and simultaneously to step out of it. They opened the door to an 
art in which, as Robert Smithson put it, “Extreme order brings extreme disorder. . . . 
Every step . . . brings unexpected intersections of infinity.”7 Superficially there is noth-
ing of wilderness in Reinhardt’s work, but the state of mind that each can produce is 
strikingly similar.

This is not to say that Reinhardt offers a completely adequate model for plant breed-
ing and biotech art. Reinhardt’s aestheticism was too indebted to Platonism to be 
entirely applicable to living things, which cannot be reduced to essences and which are 
never static. All living beings necessarily involve something of the messiness that Rein-
hardt abhorred in paint. Furthermore, no living being offers transcendence, except in 
the very specific sense of experience that is wondrous, awe-inspiring, or of great depth. 
But in this sense Reinhardt provides a starting place.

Hans Gumbrecht identifies aesthetic experience as the oscillation between presence 
and meaning. Presence is what is “in reach of and tangible for our bodies.”8 Meaning 
arises from our minds. As a consequence of aesthetic experience, a balanced synthesis 
of presence and meaning may emerge, or one may be favored over the other, often 
with culture a determining factor.

Gumbrecht argues that from the Renaissance up to the beginning of the twenti-
eth century, Western visual art served primarily as a vehicle for meaning. Modern-
ism brought virtually all inherited meanings into question. Reinhardt, a consummate 
modernist, insisted that art should be nothing except art. In his writings he defines art 
negatively, which further drains art of meaning, for example:

The meaning of art is not meaning.

The morality of art is not morality.

The religion of art is not religion.

The spirituality of art is not spirituality.

Humanism in art is not humanism.9
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Reinhardt’s dogmatic, comic, and exalted stance was an inspiration to minimalists and 
others who sought forms of expression that emphasize presence. Biotech art emerged 
in the cultural space that resulted.

For all of biotech art’s variousness, it tends to favor presence, if only because life can 
powerfully engage the senses. However, not all life equally engages the senses. Very 
small organisms such as bacteria do not ordinarily register on our senses at all. Crea-
tures that we know about only through representations or brief visits to zoos can be 
overly mediated. Familiar domesticates can become so layered with meanings that they 
are only partly visible as entities in themselves. Kitsch plants and animals are results, 
life forms bred to lack all but the remnants of presence.

Contemporary culture is heir to the belief that aesthetic excellence resides in wild-
ness, at least when it comes to living things. However, as we have seen, no clear line 
separates wild from domesticated organisms. The tall bearded irises of Asia Minor have 
moved from wildness to domestication and back, over and over again. The taxonomy 
of the genus Narcissus is confused because many wild populations may be descended 
from cultivated plants. But the line between domestication and wildness is even blur-
rier than these examples may suggest. Near my home in the Pacific Northwest, corn-
flowers (Centaurea cyanus), which are native to Europe, have left gardens to become 
agricultural weeds. They have wild form but can be pink, white, pale blue, or blackish 
maroon, colors associated with domestication in this species. 

Scotch broom (Cytisus scoparius) was brought to the Northwest from Europe as an 
ornamental, then escaped and became seriously invasive, thriving especially where 
native vegetation had been disturbed, such as along roads and in clear-cuts. Most of the 
original stocks of broom were probably undomesticated, but today some wild-growing 
plants have unusually colored flowers, cream, dark red, sepia, or bicolored, suggest-
ing that the ancestors may have been selected under cultivation. Purple-leaved plums, 
which are sports of green-leaved Prunus cerasifera and of garden origin, grow natu-
ralized in hedges and meadows. Apples and cherries form hedgerows and thickets in 
many parts of the Willamette Valley. Some of these extremely variable trees are prob-
ably descended from domesticated cultivars, others from rootstocks, which may be 
wild or only slightly domesticated.

Agriculture came to the Pacific Northwest some 200 years ago, a very short time 
from the perspective of the agricultural revolution.10 Where agriculture is older than in 
the Northwest, patterns tend to be more complex. Nikolai Vavilov believed that “the 
major cultivated plants of today cannot be assumed to have arisen directly from wild 
plants still extant, no matter how close the resemblance.”11 He thought that in many 
cases wild plants that seem to be the ancestors of food plants are actually descendants 
of individuals that escaped from cultivation.
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Because the border between domestication and nonhuman wildness is extremely 
porous, it would be possible to breed plants to live untended. However, such projects 
should not be undertaken without carefully considering possible impacts on local eco-
systems. The safest plants to work with would be those descended from local natives. 
They already occupy the territory, so even if human intervention were to affect the 
population genetics of a particular species, its ecosystem would be very unlikely to suf-
fer damage.

Ecosystem-specific breeding can apply to plants both inside gardens and outside 
them. To some extent local selection has always tended toward ecosystem- and place 
specificity. For example, each Hopi pueblo still has its own varieties of corn and beans. 
Every watershed and city could have its own aesthetically distinctive, locally adapted 
plants.

The continuum from wild to domesticated is genetic and aesthetic. The first, small step 
toward domestication in a plant may be minor, for example, a change in the angle 
at which the flowers are held on stems, such as occurred when gloxinias began to be 
cultivated in the early nineteenth century. Growers favored upward-facing flowers over 
nodding ones because people usually see gloxinias from above. Domestication often 
results in a falling off from the grace and presence that we tend to associate with wild-
ness, but not always. To my eye, irises like ‘Honorabile,’ ‘Belize,’ and ‘Caesar’s Brother’ 
are aesthetically as good as wild. Many of Marliac’s water lilies, single hollyhocks named 
and unnamed, narcissuses ‘Ziva,’ ‘Jetfire,’ and ‘Grand Soleil d’Or,’ epiphyllum ‘Meda,’ 
the peony ‘Scarlet O’Hara,’ some single Williamsii camellias, fuchsias like ‘Marinka,’ 
and the lily ‘Golden Splendor’ are visually as finely tuned and admirable in their own 
ways as plants that have not been domesticated. The most aesthetically accomplished  
plants, whether wild or domesticated, look like what they are. Each has strikingly clear 
form, proportions distinctive to its breeding complex, and an unmistakable presence, 
like an ideogram, which may be beautiful, strange, or sinister, or simply itself.

Hybrids such as these evoke the forces that brought them into existence, the 
exchanges of energy and selective pressures exerted by interconnected forms of life 
over time. In an analogous way Reinhardt’s black paintings are models of aesthetic 
unity even as they draw attention to their gallery settings and the social ecology of the 
art world.

Art curators make decisions without relying on score sheets or formulas put together 
by authorities. National plant societies could use art curatorship as a model for issuing 
awards, but this may not be practical given the history of ornamental horticulture over 
the last two centuries A less sweeping change would be to develop new written stan-
dards in tune with what we know about ecology and aesthetics. We can be reasonably 
sure of the following:
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1. Existing systems for determining excellence serve existing social and economic 
arrangements but disregard the full range and diversity of aesthetic preferences. Plants 
win awards as much because of convention and prejudice as because of aesthetic 
excellence.
2. Aesthetic excellence cannot be determined once and for all by votes or sales.
3. Aesthetic excellence is not synonymous with beauty.
4. Aesthetic excellence is not synonymous with technical skill, uniqueness, or wide 
adaptability.
5. Given the global dimensions of contemporary culture, plant breeders would be wise 
to learn more than one visual language.
6. There is no evidence for absolute progress in nature or art. Today the only broadly 
useful definition of progress is necessary and desirable change, especially movement 
toward broader and deeper ecological consciousness, reduced human impacts on envi-
ronments, and more sustainable economies and cultural practices. Aldo Leopold wrote, 
“A thing is right when it tends to preserve the integrity, stability, and beauty of the 
biotic community. It is wrong when it tends otherwise.”12 This applies to ornamental 
plant breeding.
7. We should be extremely cautious about making universal claims, but this does not 
mean universals do not exist. For example, each breeding complex has its own aes-
thetic possibilities and limitations. Standards of excellence should validate them.
8. Ornamental plant breeding is a long-term experiment in bringing human conscious-
ness to evolution. This implies that the more genetic and aesthetic experiments, the 
better: experimentation should be rewarded. Most experiments will fail, but we need 
failures as much as we need successes.
9. However, to mistake failure for success, as happened with genetic kitsch in the twen-
tieth century, is the deepest kind of failure.
10. Ornamental plant breeding is more complex than painting or sculpture because 
in addition to human concerns, the potentialities of nonhuman organisms and the 
systems they belong to come into play.

Life tends to be biologically richest where it is under the least human control, but there 
are exceptions. Hunter-gatherers successfully managed diverse landscapes with fire. By 
successfully I mean sustainably, and without severe declines in biodiversity.

Agroecological systems tend to be biologically simpler than the ecologies they 
replace, but not always. For example, the Tohono O’odham, an agricultural people 
who live in the Sonoran desert on the border of Arizona and Mexico, developed a cul-
ture that increased biodiversity in their homeland.13

One of the centers of the Tohono O’odham was the A’al Waipa oasis, which was 
probably continuously occupied by humans from the time they first settled in the area 
thousands of years ago. In 1957 the U.S. Park Service turned A’al Waipa into a bird 
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sanctuary. Over the next few years Tohono O’odham inhabitants were evacuated and 
humanly created structures were torn down. Canals were allowed to deteriorate. The 
intent was to improve habitat for wildlife.

By the 1980s the number of bird species visiting A’al Waipa had dramatically 
decreased. One reason was that old trees were dying and few new ones were taking 
their places. The dead and dying trees, although not domesticated, may have been 
planted by Tohono O’odham, or perhaps grew because human activities favored them. 
Either way the trees had provided essential habitat for certain birds. Another reason for 
the decline in bird species was a decrease in the annual weeds associated with plowing 
and irrigation. These plants had provided food for birds.

A’al Waipa is one example of how human activities can increase biodiversity. The 
gardens of the Chaga in Tanzania may be another. My first impression of these gardens 
on the slopes of Mt. Meru outside Arusha was that they were not gardens at all but a 
single, extensive tropical forest consisting of fairly tall trees with a complex understory. 
The road into the forest passed tidy, Western-style homes, spaced, it seemed, just far 
enough apart to provide privacy but close enough for easy access to neighbors.14 Amid 
the green profusion the most obvious signs of cultivation were small scattered plots of 
herbs, vegetables, and root crops. These plots were rarely more than a few meters on 
a side. The rest of the forest, without looking parklike, seemed cared for because there 
were no fallen trees, but otherwise looked wild. Actually the entire forest was carefully 
managed, and every plant except for a few weeds had some use. The tallest trees pro-
vided lumber, fruit, or nuts and shaded the understory, much of which consisted of 
coffee shrubs, a cash crop, and groves of different kinds of bananas, a staple.

More familiar examples of increased diversity under human management are West-
ern ornamental gardens, urban forests, and botanical gardens. The greatest concentra-
tion of plant species in the world today can be found in the thirty acres of Kew Gardens 
in London. However, unlike the A’al Waipa oasis under the Tohono O’odham, such 
pockets of diversity have almost no ecological coherence and require continual inputs 
of energy to maintain. Inputs have environmental impacts, sometimes significant. 
They can make demands on water supplies, pollute the environment with fertilizers, 
herbicides, and insecticides, and emit greenhouse gases.

Breeding new kinds of organisms to fill empty ecological niches may be possible in 
the future but right now is far from reality—too far to be a useful guide for planning 
or decision-making. Even farther away is the capacity to reconstruct severely damaged 
ecosystems or create entirely new, large-scale, self-maintaining ecosystems. We are no 
different from our ancestors: our fates hinge on the well-being of existing ecologies.

Europeans in Southeast Asia sometimes could not tell the difference between gardens 
and wild forests, and collected cultivated plants thinking they were wild.
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Love the organisms for themselves first, then strain for general explanations, and, with good 

fortune, discoveries will follow. If they don’t the love and the pleasure will have been enough.

—Edward O. Wilson15

If it were up to me, the blue rose would be single, a wild rose in every respect except for 
color. It could live on its own, without human help, to colonize fallow fields and fence 
rows as dog roses do. It would be thorny and, once created, would no longer need us. 
The blue rose might recall the past, as lilacs do that persist near abandoned farmhouses 
in the Midwest. Someday the ruined shopping malls of the early twenty-first century 
might be covered with drifts of blue.





Appendix 1 lists some of the organisms that have been used in bio art. All works have 
been realized or are significantly in progress. Most have been exhibited or performed. 
The list does not include documentation projects; nonliving works created with the 
assistance of animals, such as the paintings of Lolo the donkey; or unrealized works, 
like Eduardo Kac’s GFP K-9. Nor does the list include body or performance art involving 
only humans or human body fluids or tissues.

All bio art has a genetic component, but this is more important in some works than 
in others. Works in which genetics or manipulation of DNA plays a significant role are 
marked with an asterisk.

This list is far from comprehensive and is meant only to give some sense of the vari-
ety of organisms that artists have used.

amoebae Eduardo Kac The Eighth Day* (2000–2001)
ants Hans Haacke Ant-Cooperative (1969)
azolla Andy Gracie and  

Brian Lee Yung Rowe
Autoinducer Ph-1 (Cross Cultural 
Chemistry) (2006)

bacteria Peter Gerwin Hoff-
mann

Mikroben bei Kandinsky* (1988)

bacteria (anaerobic) Zbigniew Oksiuta Stinky Future (2003)
bacteria (nitrifying) Ken Rinaldo and  

Amy Youngs
Farm Fountain (2008)

bacteria (transgenic 
Escherichia coli)

André Brodyk glo(c)k gene* (2004)

Joe Davis Microvenus* (1985)
Eduardo Kac Genesis* (1999)
David Kremers Somites (1992)
Marc Quinn Sir John Sulston: A Genomic Portrait* 

(2001)
bamboo Marta de Menezes nature? (1999)
banana tree Marta de Menezes nature? (1999)

Appendix 1: Organisms in Bio Art
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basil Ken Rinaldo and  
Amy Youngs

Farm Fountain (2008)

Philip Ross Plant It Earth (2007)
bedding plants Jeff Koons Puppy (1992)

Split-Rocker (2000)
Ken Goldberg Telegarden (1995–1999)

begonia Patrick Blanc Folies Végétales (2007)
bromiliads Alon Levin Need to Control (2005)
butterflies Damien Hirst In and Out of Love (1991)

Marta de Menezes nature? (1999)
butterfly bush Marta de Menezes nature? (1999)
cactus (transgenic) Laura Cinti The Cactus Project* (2002)
caddis fly larvae Hubert Duprat various projects (1980–present)
cats Dave Powell ArtCats (in progress)
cells human-

mouse 
hybridoma

Paul Perry Good and Evil on the Long Voyage* 
(1997)

lily Newton Harrison The Slow Birth and Death of a Lily Cell 
(1968)

mouse Oron Catts and Ionat 
Zurr

Semi-Living Worry Dolls (2000)

pig Oron Catts, Ionat Zurr, 
and Guy Ben-Ary

Pig Wings Project (2000–present)

chickens Terry Allen Ornithopera (The Devil’s Condo) (1981)
Hans Haacke Chickens Hatching (1969)
Andrea Zittel A–Z Breeding Units for Reassigning 

Flight* (1994)
Koen van Mechelen The Cosmopolitan Chicken* (2000–

present)
chives Ken Rinaldo and Amy 

Youngs
Farm Fountain (2008)

cilantro Ken Rinaldo and Amy 
Youngs

Farm Fountain (2008)

cockroaches Gina Lamb TV Consumers (1988)
coleuses George Gessert Art Life* (1995)
corn poppies George Gessert Poppies* (2007)
coyote Joseph Beuys Coyote: I Like America and America 

Likes Me (1974)
crabs Helen and Newton 

Harrison
The Lagoon Cycle (1972–1982)

crickets Amy Youngs Holodeck for House Crickets (2005)
Timm Ulrichs Cricket Concerto (1963–1972)

cyanobacteria Andy Gracie and Brian 
Lee Yung Rowe

Autoinducer Ph-1 (Cross Cultural Chem-
istry) (2006)

daffodils George Gessert Mirror (1992–1993)
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dandelions Caitlen Berrigan Sentimental Objects in Attempt to Be-
friend a Virus (2007)

delphiniums Edward Steichen Edward Steichen’s Delphiniums* (1936)
dogs Dennis Oppenheim Protection (1971)

Valie Export Restricted Code (1979)
duckweed Ken Rinaldo and Amy 

Youngs
Farm Fountain (2008)

eagles Lynne Hull Lightning Raptor Roost (1990)
earthworms Amy Youngs Digestive Table (2006)
electric fish (Gna-
thonemus petersi)

Luis Bec En Attendant Turing

Andy Gracie Fish, Plant, Rack (2004)
elephants Braco Dimitrijevi� When Elephants Were Reheating the 

Nordic Disciplines in My Home Town 
(1983)

ferns Salvador Dalí The Rainy Taxi (Mannequin Rotting in a 
Taxi-Cab) (1938)

finches Mark Dion Library for the Birds of Antwerp (1993)
flies Damien Hirst A Thousand Years (1990)

Zaretsky and Reodica The Workhorse Zoo (2002)
frogs Brandon Ballengée Species Reclamation Via a Non-Linear 

Genetic Timeline; An Attempted Hi-
menochirus curtipes Model Induced by 
Controlled Breeding* (1999–present)

Zaretsky and Reodica The Workhorse Zoo (2002)
fruit flies Joe Davis Heraclitus

fungi Ganoderma 
lucidum

Philip Ross Chunky (1999–2000)

Pycnoporus 
coccineus

Donna Franklin Fiber Reactive (2004)

gerberas Alon Levin Need to Control (2005)
goat Hans Haacke Goat in a Forest, Grazing (1970)
goldfish Hans Haacke Rhine Water Treatment Plant (1972)

Ken Rinaldo and Amy 
Youngs

Farm Fountain (2008)

grass Herbert Bayer Grass Mound (1955)
Hans Haacke Grass Cube (1967)
Richard Long A Line Made by Walking (1967)

grass (transgenic) Heather Ackroyd and 
Dan Harvey

Mother and Child* (1998)

grasshoppers Huang Yong Ping Theater of the World—Bridge (1993)
green algae Zbigniew Oksiuta Breed Areas (2004)
honeybees Mark Thompson City Exploration—Graz (1987)

Luis Benedit Biotron (1970)
horse chestnut Andy Goldsworthy Torn Hole (1986)
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horses Jannis Kounellis Horses (1969/1976)
impatiens Phil Ross Juggernaut (2004)
iris Pacifica George Gessert The Iris Project ((1986–present)

Robert Smithson* (1986–2000)
Eduardo Kac* (1990–1999)
Snowy Donkey* (1997–2004)

bearded George Gessert Oryx (2003–2007)
kelp Ruth Wallen The Sea as Sculptress (1979)
koi Ken Rinaldo and Amy 

Youngs
Farm Fountain (2008)

leeches Kira O’Reilly Bad Humor/Affected (1998)
lizards Huang Yong Ping Theater of the World—Bridge (1993)
maggots Gina Pane Death Patrol (1974)
mice (transgenic) Eduardo Kac The Eighth Day* (2000–2001)
moss (transgenic) Jun Takita Light Only Light (2004–present)
myna bird Hans Haacke All Systems Go (1970–1971)
native plants of 
Manhattan

Alan Sonfist Time Landscape* (1978–present)

nurse log flora Buster Simpson Host Analog (1991)
oaks Joseph Beuys 7000 Oaks (1982)

Andy Goldsworthy Garden of Stones (2003)
palm trees Marcel Broodthaers Décor: A Conquest (1974)
peacocks Ann Hamilton Mattering (1997–1998)
petunias Alon Levin Need to Control (2005)
petunias (trans-
genic)

Eduardo Kac Natural History of the Enigma (2003–
2008)

peyote cactus Dmitry Bulatov Senses Alert* (2001–2006)
pigeons Beatriz da Costa PigeonBlog (1996)

Paul Kos Brieftauben (1987)
Richard Kriesche Untitled (1971)

pine trees Agnes Denes Tree Mountain—A Living Time Capsule 
(1992–1996)

pollen (filberts) Wolfgang Laib The Five Mountains Not to Climb On 
(1984)

pollen (pines) Wolfgang Laib Pollen from Pines (1999)
potatoes Ken Rinaldo I Yam What I Yam (1988)
protozoa Stephen Wilson Protozoa Games (2004)
rabbit (transgenic) Eduardo Kac GFP Bunny* (2000)
rat Gail Wight Spike (1999)
rats (transgenic) Kathy High Embracing Animal (2006)
rice Agnes Denes Rice/Tree/Burial (1977–1979)
scorpions Huang Yong Ping Theater of the World—Bridge (1993)
seagulls Hans Haacke Live Airborne System (1968)
seeds (commercial) Richard Kriesche Seed Piece (1972)



Organisms in Bio Art 189

seeds (hybrid Paci-
fica irises)

George Gessert Scatter* (1985–1992)

seeds (transgenic) Heath Bunting and 
Rachel Baker

Superweed Kit 1.0* (1999)

sheep Claudia Bark She Is Ewe (2006)
Siniša Labrović Flock.hr (2005)

Siamese fighting 
fish

Ken Rinaldo Delicate Balance (1993)

silk moths Tera Galanti Beautiful Moths (Fly)* (1997–present)
slugs Ken Rinaldo I Yam What I Yam (1988)
snails Salvador Dalí The Rainy Taxi (Mannequin Rotting in a 

Taxi-Cab) (1938)
snakes Marina Abramović 

Ulay
Three (1978)

spider K. Rinaldo Spider House (2001)
spider plants K. Rinaldo Mediated Encounters (1998)
streptocarpus George Gessert Laurie Anderson* (1996–2000)
tadpoles (trans-
genic)

Dmitry Bulatov Senses Alert* (2000–2004)

tarantulas Huang Yong Ping Theater of the World—Bridge (1993)
tilapia Ken Rinaldo and Amy 

Youngs
Farm Fountain (2008)

tobacco (trans-
genic)

Eduardo Kac The Eighth Day* (2000–2001)

tubefex worms Ken Rinaldo Technology Recapitulates Phylogeny 
(1990)

turkey Marino Vismara Adattamento-disadattamento (1980)
turtles Hans Haacke Ten Turtles Set Free (1970)
vanda orchids Mateusz Herczka Life Support Systems: Vanda (2004)
walnut trees Natalie Jeremijenko One Tree* (2000)
watercress Ken Rinaldo and Amy 

Youngs
Farm Fountain (2008)

wheat Agnes Denes Wheatfield—A Confrontation (1982)
yams Ken Rinaldo I Yam What I Yam (1988)
yeast (transgenic) Critical Art Ensemble The Cult of the New Eve* (1999)
zebra fish Eduardo Kac The Eighth Day* (2000–2001)





Terms to describe living art and allied forms of expression. Modified from a diagram by Pier Luigi 

Capucci, in Art Biotech, ed. Jens Hauser, Pier Luigi Capucci, and Franco Torriano (Bologna: CLUEB, 

2007), 11.

Appendix 2: Bio Art Terminology

• organisms modified through
 genetic engineering

Art involving DNA
• representations of DNA
   chromosomes, or
   evolutionary events
• simulations of genetic processes
• live art in which genetics or
  evolutionary processes figure prominently

• technologically manipulated live components 
 work involves traditional breeding, cloning,
 genetic engineering, tissue culture, and/or
 other interventions

Biotech Art

• art comprised partly or entirely
 of living, nonhuman organisms
• art created in association with 
 nonhuman organisms

Bio Art

Genetic Art

Transgenic Art





Listed here are the four main types of double flowers, according to horticultural con-
vention (see figure 8.2).

1. Common type: semi-doubles with broad petals. In this type of double, broad petals 
surround a center that contains the sexual parts of the flower. Examples: roses, such 
as ‘Célina,’ and the French marigold ‘Bonita.’ This type of informal double occurs in 
many plant families.
2. Peony type: full doubles with broad petals. The petals or petal-like parts of peony-type 
informal doubles form a rounded or irregular mass, often with a center consisting 
entirely of petals. Sexual parts of the flowers are hidden, or else converted to petal-like 
structures. Examples: herbaceous peony ‘Sarah Bernhardt’ and the old-fashioned moss 
rose ‘Pélisson.’ Peony-type informal doubles occur in many different families.
3. Daisy type: semi-doubles with narrow petals. Daisy-type informal doubles have narrow, 
uncurved, or only slightly curved petals that radiate from a visually conspicuous center 
containing the sexual parts of the flower. Examples: rudbeckia ‘Double Gold’ and the 
Shasta daisy ‘Starburst.’ Daisy-type semi-doubles are sometimes mistaken for singles. 
To make matters more confusing, some semi-doubles (such as chrysanthemums) are 
officially classified as singles by national plant societies in the United States and Great 
Britain. Most daisy-type semi-doubles are composites, but a few are from other fami-
lies—for example, St. Brigid anemones and the Armenian poppy (Papaver lateritium) 
‘Fireball’ (also called ‘Nana Plena’ and ‘Nana Flore Pleno’).
4. Chrysanthemum type: full doubles with narrow petals. Linear petals form an irregu-
lar ball or mass. Sexual parts of such flowers are hidden. Examples: chrysanthemum 
‘White Frost’ and the shaggy China aster (Callistephus chinensis) ‘Operetta.’ Chrysan-
themum-type informal doubles were prized in China and Japan. These doubles occur 
among composites but only rarely in other plant families. Kerria (rose family) has nar-
row-petaled full double forms, as do some of the poppy anemones (Anemone coronaria). 
Full double nasturtiums such as ‘Hermione Grashof’ have many narrow petals and look 
somewhat like misshapen zinnias.

Appendix 3: The Four Main Types of Double Flowers





Overviews include The Molecular Gaze (2004), by Suzanne Anker and Dorothy Nelkin, 
and Kunst aus dem Labor, by Ingeborg Reichle (2005, in German, translated into English 
as Art in the Age of Technoscience, 2009). Life Extreme (2007, editions in French and in 
English) juxtaposes images of remarkable organisms, most of which have been genet-
ically modified or result from biotechnological manipulation, and quotations from 
philosophers, poets, and artists. The book is edited by Eduardo Kac and Avital Ronell. 
Critical Art Ensemble’s The Molecular Invasion (2002), and Tactical Biopolitics (2008), 
edited by Beatriz da Costa, provide political perspective. Biomedia, by Eugene Thacker 
(2004), places biotechnology and bio art in their social and technological contexts. 
Anthologies of writings on art and genetics and related subjects include The Aesthetics 
of Care? (2002), edited by Oron Catts; Biomediale (2004), edited by Dmitry Bulatov (Rus-
sian and English); Art et Biotechnologies (2005), edited by Louise Poissant and Ernestine 
Daubner (French); and Signs of Life (2007), edited by Eduardo Kac.

Many art shows have engaged biotechnology. Among the catalogs are Paradise Now, 
for a show held at Exit Art in New York in 2000; L’Art Biotech, published (in French) 
in connection with an exhibition of live work curated by Jens Hauser and held at Le 
Lieu Unique in Nantes in 2003; The Eighth Day: The Transgenic Art of Eduardo Kac, for 
an installation of transgenic organisms at Arizona State University in 2003; Art in the 
Biotech Era (2008), which emerged from an exhibition held in Adelaide, Australia, in 
2004; Biotechnique, published in connection with a show of mostly live works curated 
by Philip Ross and held at Yuerba Buena Center for the Arts in San Francisco in 2007; 
and Evolution Haute Couture (Russian and English), edited by Dmitry Bulatov for the 
Third Moscow Biennial of Contemporary Art.

Appendix 4: Books and Catalogs on Biotech Art Published since 2000
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