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Making New Plants: A History 

PROFESSOR JIM ENDERSBY 

This is the third lecture of  a series which argues that science and utopianism meet in gardens. Earlier lectures 
examined botanic gardens; today we will look at how twentieth-century biologists tried to transform gardens into 
laboratories. This project was largely the product of  an idea called ‘experimental evolution’ – the claim that 
Darwin’s painfully slow and gradual process of  evolution was not only rapid enough to be observed and studied 
in a laboratory but could eventually be controlled. Armed with new biological theories and tools, the experimental 
evolutionists believed that they could make brand new plants to meet human needs. And once they had mastered 
plants, new animals – and even improved people – were just around the corner. 

In 1907, the Washington Evening Star newspaper told its readers how utopia was being achieved on Long Island (a 
claim sufficiently arresting to ensure that the same story appeared in several other US papers, including the New 
York Tribune, the Chicago Tribune, and the Las Vegas Daily Optic). It had been almost 400 years since the English 
natural philosopher Francis Bacon’s New Atlantis had described the experimental gardens of  his utopia, which 
were to be “devoted to the modification and improvement of  animals and plants at man’s will” (as we saw in the 
first lecture). According to various US newspapers, this old dream of  creating “New Species to Order” was finally 
“being more than realized by the Carnegie Institution at its new ‘Station for Experimental Evolution’ at Cold 
Spring Harbor, Long Island”. Under its first director, Charles Benedict Davenport, “man—long content with his 
part as caretaker and subjugator of  living species—is now learning the new role of  creator”. The impact of  the 
story was emphasised by a stack of  sub-headings, which included “Man in his new role of  inventing creator” 
thanks to “EXPERIMENTAL EVOLUTION”. 

As we shall see, all kinds of  people got excited by the claim that biology was entering a new era at the start of  the 
twentieth century, because the new tools being developed in the laboratory would give humans unprecedented 
control over life. If  we were to ask most professional historians of  science why, they would almost certainly point 
to the work of  Gregor Mendel, which was rediscovered in 1900 by three different botanists. Each of  the 
rediscoverers independently came across Mendel’s 1865 paper, which had barely been read or cited in in over three 
decades. According to the standard histories, biologists were instantly enthralled: a new science, Mendelism, came 
into existence (although it was soon to be renamed “genetics”), and that marked the beginning of  what one 
historian has called “The Century of  the Gene” – a century that would culminate in the Human Genome Project, 
GM foods, Dolly the Sheep, and fears about the creation of  ‘designer babies’. There is, of  course, a lot of  truth 
in that story, but it’s a classic example of  the history of  scientists, not the history of  science. If  we broaden our 
focus and look at what the wider public was reading and responding to, it becomes apparent that the Century of  
the Gene began with the Dutch botanist, Hugo de Vries, his Mutation Theory and – most importantly of  all – the 
various non-scientists who wrote and read about his theory. De Vries was one of  the three rediscovers of  Mendel, 
but he never considered Mendel’s work as particularly important. He thought of  it as little more than a footnote 
to his own, vastly more important theory about mutation. And what I want to argue today is that for the first few 
decades of  the twentieth century, most people agreed with de Vries’s assessment because it was his work, not 
Mendel’s, that really fired the public’s imagination. Particularly in the USA, which was rapidly becoming an 
industrial and scientific superpower, de Vries may have been the world’s most famous scientist, thanks to an odd 
collision between popular journalism, serious science and the utopian “Dream of  Bacon”. 

The Mutation Theory 
On 1st August 1901 one of the USA’s best-selling magazines, The Youth’s Companion, published a brief item in its 
“Nature and Science” column: “New Light on the Origin of Species”. It informed readers that professor Hugo 



de Vries, “the well-known Dutch botanist and biologist”, had made the “momentous discovery” that “new species 
appear suddenly by mutation, never as the outcome of progressive variation”, as Darwin had argued. In a single, 
brief paragraph, de Vries’ mutation theory received its first coverage in the US national press. Perhaps the most 
important thing about the mutation theory was that its first American publication was not in a specialised scientific 
journal, but in a mass-circulation, non-specialist magazine aimed primarily at Christian families. 

A few details about de Vries’ “momentous discovery” will make it clear why both the theory and the way in which 
it came to public opinion are essential to understanding the why early twentieth century history of  science is much 
more than just the history of  scientists. 

The first step in understanding why de Vries’s ideas had such an impact was that he first published them at a time 
when numerous biologists – including many of  those who considered themselves Darwinists – were losing 
confidence in Charles Darwin’s version of  evolution. By 1900, most experts agreed that evolution was a well-
established scientific fact, but most doubted that Darwin’s preferred mechanism – natural selection – could explain 
how evolution worked. 

The first problem was time. As is well-known, Darwin had argued that the everyday variations in plants and animals 
were sifted by natural selection; variations that were harmful to the organism were eliminated, while those that 
were beneficial were preserved, gradually accumulating over the generations until eventually new species emerged. 
Because the differences between organisms – the variations – were relatively small, the process must necessarily 
be painfully slow, and Darwin relied heavily on his friend Charles Lyell’s geological theorising, which assumed the 
Earth was massively more ancient than even expert eighteenth- and nineteenth-century geologists had assumed. 
However, by the end of  the century, Darwin’s critics (notably the physicist Lord Kelvin) were arguing that – 
according to the latest physics – the Earth simply could not be old enough for Darwin’s stately dance of  the 
species to have produced the variety of  life we see around us. 

The second problem was novelty. Even those who accepted that natural selection could prune undesirable traits 
from a species, found it difficult to see how Darwin’s mechanism could create genuinely new kinds of  creatures. 
How, for example, could the small variations in the traits of  a wingless species eventually transform it into a flying 
one? As one critic put it, Darwin might have explained the survival of  the fittest, but natural selection could not 
explain the arrival of  the fittest. One answer to such criticisms was to focus on the rare but dramatic changes, 
known as “sports” or “saltations,” that occasionally appear in every species; these could rapidly produce new 
forms that were radically different from their parents. However, few people believed that saltations could be the 
main source of  evolutionary change because such dramatic changes were always rare. Given their rarity, it seemed 
inevitable that whenever a new kind of  organism appeared it would have to interbreed with the more common, 
unimproved variety; as a result, any radical novelties would quickly be swamped by the existing form. 

As scientific specialists wrestled with these problems, all kinds of  people were attempting to fill the apparent gaps 
in Darwinism. A lot of  new ideas were being generated by those we might now call amateurs, but even in scientific 
circles, that word didn’t yet have the negative connotations it would later acquire. To be an amateur originally 
meant to do something for love (from the Latin amator, a lover), as opposed to doing it for money. For most of  
the nineteenth century, amateurs were the scientific elite; they were the wealthy, disinterested gentleman who – 
precisely because they had no need to make money from science – could be relied upon to discover the truth. The 
world of  Victorian science was far more fluid than the one we know today; all kinds of  people could and did 
participate in science, not merely as consumers of  popular works, but as creators of  new knowledge. They might 
be tide measurers, meteorological observers, comet chasers or botanical collectors. They both read and wrote 
about all kinds of  science. Many were working class. A few were even women (although their opportunities for 
participation were becoming ever more restricted). But none of  them were “scientists”. Indeed, nobody was, 
because the word (despite having been coined in the 1830s) didn’t come into regular use in Britain until well into 
the twentieth century. The new word’s initial failure to catch on is one indication of  just how heterogenous the 
Victorian scientific community was; the people who were interested in science were simply far too varied a group 
to be covered by a single label. Part of  what I want to argue in today’s lecture is that that fluidity didn’t simply 
disappear in 1900; it remained an important part of  twentieth-century science during the century’s first few 
decades. 
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We will come back to that point, but first let’s return to de Vries and his book Die Mutationstheorie (1900, 1903), in 
which he announced that he had solved both Darwin’s problems: time and novelty. The book described many 
decades of  painstaking experiments with various plant species, of  which the most important was Oenothera 
lamarckiana, a member of  the evening primrose genus. De Vries argued that this plant provided clear evidence that 
Darwin and his latter-day followers were wrong: evolution did not happen slowly, through a long series of  small, 
gradual steps. In one of  his early English-language explanations of  the new theory, de Vries explained that 
evolution occurred through rapid leaps: “new species originate suddenly, without preparation or intermediate 
forms.” As a result, natural selection played only a minor role in evolution, since “once formed, the new species 
are as a rule at once constant. No series of  generations, no selection, no struggle for existence are needed”. This 
was a striking claim, not least because it was based on experimental evidence (at a time when laboratory-based 
experimental science was growing in prestige and importance). De Vries argued that – thanks to his work – 
evolution itself  was now an experimental science, whose conclusions were subject to test and verification, instead 
of  relying (as earlier naturalists had been forced to do) on haphazard observations of  wild species. 

If de Vries were correct, one might wonder why nobody had previously noticed that organisms were evolving 
rapidly. He claimed that species were usually stable, typically remaining unchanged during most of the many 
centuries for which they existed. What he called a “mutation period” was a very rare phenomenon and he had 
examined more than a hundred species before finding one that was undergoing such a change. However, once a 
mutation period began – as O. lamarckiana illustrated – numerous new forms were generated. The changes were 
quite subtle to the untrained eye (another reason why they had been previously overlooked) but were nevertheless 
sufficient to define the new forms as species because the new types could not interbreed with the parent form. 
Sterility between two forms had long been part of the biological definition of species, and of course an instant 
sterility barrier between the old and new forms solved the swamping problem. In addition, the simultaneous 
appearance of new forms in comparatively large numbers meant that they could interbreed with one-another, and 
thus survive and proliferate. It was not clear what stimulated a mutation period, but de Vries believed it was some 
factor in the external environment; in the first book-length, English-language presentation of his theory (Species 
and Varieties, 1905), he speculated that since Oenothera is an American genus, perhaps O. lamarckiana had begun 
to mutate in response to being transplanted to the new environment of Europe. Whatever the unknown 
environmental changes were, they produced essentially random mutations, but de Vries argued that the new forms 
would be subject to natural selection, ensuring that only the best adapted would survive. Since he retained Darwin’s 
explanation (natural selection) for adaptation, de Vries considered himself to be completing not overturning 
Darwin’s achievement. Mutation and selection would produce a succession of increasingly well-adapted species, 
thus producing the apparent progress visible in the fossil record. 

However, the most arresting thing about de Vries’ claims was not their explanation of past evolutionary change, 
but the claims they appeared to make about the future. If, as de Vries believed, mutation periods were stimulated 
by some, as-yet-unknown, change in an organism’s environment, further experiments should reveal the precise 
cause of mutation. Once that was known, it would be possible to create new, artificial mutations – to build new 
organisms to meet human needs. When the newly founded Carnegie Institution of Washington decided to fund 
the world’s first Station for Experimental Evolution (at Cold Spring Harbor, Long Island), it was partly because 
of the excitement created by the mutation theory. At the opening ceremony, the station’s first director, Charles 
Davenport, told the assembled dignitaries that de Vries’s book was “the most important work on evolution since 
Darwin’s ‘Origin of Species,’ a work destined to be the foundation stone of the rising science of experimental 
evolution”. However, Davenport argued that the real excitement was not about making new plants or even 
animals. As he put it, “when we know the law, we may control the process, the principles of evolution will show 
the way to an improvement of the human race”. 

The scientists’ excitement over mutation could be described as purely scientific: a scientist had offered his 
community a theory that seemed to resolve existing theoretical problems. As we shall see, this interpretation does 
not effectively explain the scientists’ reaction, but – and much more importantly – the wider public were learning 
about mutation and becoming excited about its implications at exactly the same time (and often from the same 
sources) as the scientists. As we have seen, the first US reports came in general interest magazines and newspapers 
(that “New Light on the Origin of Species” story appeared in several other publications). Historians (particularly 
of twentieth-century science) have tended to assume that it is only after a new scientific theory or practice has been 
developed within the scientific community that it is reported in the general media, which provides the context in 
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which science is popularised, explained and interpreted. However, experimental evolution was being interpreted 
and created simultaneously, with each process affecting the other. And, even more importantly, the creation and 
interpretation of the new biology ignored the supposed boundaries of the scientific community because both 
occurred in the much-enlarged public sphere created by mass communication. For example, in 1904, the Chicago 
Sunday Tribune ran a story about the Cold Spring Harbor laboratory that was headed “To Catch Evolution while 
in Progress”. Their reported explained that evolution had always been understood as a very slow process. But, 
thanks to Davenport and his colleagues “this old idea” seemed about to be overthrown, in which case “science 
will have made a long step forward”. Their writer explained that “experimental evolution” is “the term that should 
be used” for the Station’s proposed work, which she described as an “attempt to ‘catch nature’ in the act of 
transforming nature”. The excitement is obvious, and its worth remembering that scientists read the same 
newspapers as everyone else; many of them would have first learned of the new theory and its possibilities from 
newspapers and magazines, not specialised scientific journals. 

In the twenty-first century, de Vries’s mutation theory is almost forgotten; the few biologists and historians who 
mention it do so mainly to dismiss it as a failed theory that led some biologists astray for a few years but was soon 
discarded. However, during the early decades of the twentieth century it attracted considerable attention from an 
astonishingly wide variety of people. From elite Cambridge scientists to self-educated socialists in Utah, all sorts 
of people became fascinated by the implications of de Vries’ claim that evolution was a much more rapid process 
than had previously been realised. 

Herland 
Among the many general interest magazines that reviewed de Vries’ ideas was the Atlantic Monthly, which explained 
that de Vries had “seen the origin of  a really new species by one clean jump” and as a result his book Species and 
Varieties (1905) was “clearly the book of  the year”. Among the Atlantic’s many readers was Charlotte Perkins 
Gilman, who also wrote for the magazine and was a well-known feminist economist and fiction writer, particularly 
noted for short stories (“The Yellow Wall-paper” is the most famous) and various utopias. Gilman had so many 
ideas to share that she produced her own magazine, The Forerunner, of  which she wrote every word. In 1915, the 
magazine serialised her latest utopia, Herland, which is just one of  many examples that show how different kinds 
of  people responded to the promise of  experimental evolution. 

Herland (like many other utopias) is constructed as a traveller’s tale, a ‘Lost World’ narrative that describes the 
discovery of  an isolated country amid unidentified jungles. Three men – Van, Terry and Jeff  – use an aeroplane 
to reach the previously unattainable country and are immediately struck by its being “a land in a state of  perfect 
cultivation, where even the forests looked as if  they were cared for; a land that looked like an enormous park, only 
it was even more evidently an enormous garden”. After making contact with the country’s inhabitants – all of  
whom are women – the visitors learn its history. Two thousand years earlier, while most of  the men were away at 
war, an earthquake blocked the only accessible pass. Most of  the remaining men were slaves, who revolted and 
killed the remaining masters, intending to enslave the women. But the women slew their would-be oppressors and 
so, as Gilman’s narrator, Van, puts it, only women remained “on this beautiful high garden land”. Farming was 
their first concern, and Van comments “they worked out a system of  intensive agriculture surpassing anything I 
ever heard of, with the very forests all reset with fruit or nutbearing trees”. The image of  paradise as a garden was 
not, obviously, a new one, but Herland’s utopian garden had been created through scientific plant-breeding. The 
women decided to grow only trees with edible fruits or nuts, to make the best use of  their small country, but there 
was one tree they loved for its beauty that produced nothing they could eat, so they had spent 900 years patiently 
breeding it until it bore an edible crop. As Van summarised, the women “had made a pleasant garden” of  their 
land, “a very practical little heaven”. That image of  a garden as a practical heaven is perhaps the epitome of  the 
scientific utopia. 

The men learn that soon after they women had been cut off  from the rest of  the world, one of  them abruptly 
began to give birth to daughters, each of  whom inherited their mothers ability to give birth without sex 
(parthenogenesis being the technical term). In the novel Terry argued that there must be men somewhere, since 
if  the Herlanders “were parthenogenetic they’d be as alike as so many ants or aphids – but they’re obviously not. 
When the ask the Herlanders “how they accounted for so much divergence without cross fertilization”, they are 
told that the women attributed it “partly to the law of  mutation. This they had found in their work with plants, 
and fully proven in their own case”. Given the date, the “law of  mutation” could only be a reference to De Vries. 
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Like de Vries, the Herlanders had experimented with plants to understand how inheritance and evolution worked, 
mainly to improve their crops. Thanks to newspapers and magazines like the Atlantic, Gilman would have been 
well-aware of  the ferment of  excitement surrounding de Vries’ theory (indeed, as a progressive intellectual with 
an interest in biology, she could hardly have avoided learning about it).  

Herland imagined how nature could be reshaped by controlling evolution. Perhaps the most significant change of  
all those Gilman envisaged was that animal instincts could be reshaped as readily as the trees. The Herlanders’ 
kept cats in order to control mice and similar “enemies of  the food supply”, but they found the cat’s meowing 
irritating and so, the women had reshaped feline nature and “developed a race of  cats that did not sing!”. The re-
modelled cats still purred, but no longer killed birds; their instincts had proved as plastic as the plants. The same 
process has been applied to the Herlanders themselves; instincts of  which the Herlanders’ approved had been 
encouraged while antisocial impulses had been weeded out. As the men discover (to varying degrees of  
consternation), the instinct of  “sex-feeling” had atrophied from disuse in Herland; even the most seemingly 
fundamental of  human instincts could be modified as readily as the cat’s meow. This modification of  the sex 
instinct allowed the Herlanders to manage their population; apparently, they had learned to control their 
parthenogenetic reproduction through sheer willpower, ensuring their population stayed at a level their country 
could support. 

As a result of  applied experimental evolution, Herland’s women had been improved as much as its crops; its 
children were like “perfectly cultivated richly developed roses compared with—tumble weeds”. There are a series 
of  other utopias from this period, including H.G. Wells’ Men Like Gods (1923), that show a similar, close connection 
between experimental evolution, improving plants, and improving people. 

The Dream of Bacon 
I want to finish with another example of  the ways scientific ideas escaped from the lab and provided new ways of  
imagining the future. As we saw, the Washington Evening Star quoted Davenport as saying: “when we know the law 
we may control the process”, adding that the principles of  evolution would not only teach humans “how organisms 
may be best modified to meet our requirements of  beauty, food, materials and power”, but would eventually “show 
the way to an improvement of  the human race”. This startling claim was highlighted by a prominent sub-heading 
– “HOW TO PRODUCE SUPERMAN” – under which the paper explained that Davenport and his colleagues
were currently working on “inventing to order beetles with certain spots, guinea pigs with four toes”. These and
similar projects appeared (from a “superficial glance”) “to be useless and silly”, but the writer repeated Davenport’s
claim that “when we know the law, we may control the process”. In the light of  that claim, the journalist speculated
that once the law for producing four-toed guinea pigs was understood, “will not the same law enable science to
breed, at will, a race of  big-brained, deep-chested, fleet-limbed, strong-muscled, human geniuses, with lofty morals,
acute senses and blood highly resistant to the bacilli of  disease?”. In other words, would human nature soon prove
as susceptible to human manipulation as it seemed every other facet of  nature was apparently becoming?

The paper’s story was written by John Elfreth Watkins Jr., a journalist who covered all kinds of stories, including 
scientific ones. But whenever he wrote about science, the “dream of Bacon” seemed to lurk in the background. 
For example, his article “What may happen in the next hundred years” (Ladies Home Journal, December 1900) 
predicted (among many other wonders) “Vegetables Grown by Electricity”. Not only would artificial light and 
heat allow all-year round cultivation in all climates, but the electric current would kill weeds and stimulate growth, 
so that “Strawberries as Large as Apples will be eaten by our great-great-grandchildren for their Christmas 
dinners a hundred years hence”. Watkins discussed the possibility of artificially created supermen again in a later 
newspaper article (“Man’s Pedigree and Future”, 1907). And the previous year he had described the work of the 
USA’s Bureau of Plant Industry, again to the readers of the Ladies Home Journal, as including “the outright invention 
of brand-new food-plants”, a slightly hyperbolic way to describe the Bureau’s production of a more easily peeled 
grapefruit. 

Watkins wrote a great deal, which may explain a certain carelessness with his sources. The phrase about “the 
dream of Bacon” was not acknowledged as a quote but had nevertheless been taken from the Carnegie Institution’s 
yearbook for 1904. It came from Davenport’s speech the new station’s opening; he had told the station’s 
benefactors that they had “made possible the realization at Cold Spring Harbor of that dream of Bacon, who saw 
in the new Atlantis gardens devoted to the experimental modification and improvement of animals and plants”. 
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My point is not, of course, to accuse a long-dead journalist of plagiarism but to highlight the emergence of a 
common language that was becoming widely used to discuss the impact of new biological ideas during the 
century’s early years. The language of a formal opening address by a professional scientific researcher could simply 
be inserted into a newspaper and not look out of place. Alongside the unacknowledged quote, the article included 
several others that were attributed to Davenport, as if they came from an interview with Davenport. Phrases such 
as “the principles of evolution will show the way to an improvement of the human race” sound like the kind of 
slightly exaggerated claim that a scientist might make when being interviewed by a journalist. However, all the 
quotes were lifted directly from another edition of Carnegie’s yearbook, from an article where Davenport had 
been explaining the year’s work to the Institution’s trustees. As with his earlier comments, Davenport’s words 
could be cut and pasted straight into a newspaper report with no difficulty – and Watkins did just that. Biology 
was being described in utopian terms and the Baconian dream of a garden for interpreting and then controlling 
nature, was not confined to general-interest periodicals, nor can it be said to have originated in one place and then 
diffused to others. The sober, serious scientists and the freelance creators of futuristic hype shared a common 
language from the outset. Biology was providing a new set of tools with which to imagine the future, and the 
imagined futures that were created in the early twentieth century are still with us, for example in the biotechnology 
companies promises about feeding the world. 
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