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I N T R O D U C T I O N

The Secrets  
of Plants

If you were writing a book about almost any aspect 
of the natural world, you could do a lot worse than 

start with Charles Darwin. And not only because he 
was the author of The Origin of Species, a book that – 
ultimately – explains everything. Darwin’s consuming 
interest in evolution fed, and in turn was fed by, an 
almost obsessional curiosity about natural history.

Much of this extraordinarily broad interest in the 
natural world, it’s true, was motivated by a search for 
evidence for evolution by natural selection. To take one 
small example, a problem that bothered Darwin (and 
was used as a stick to beat him by his critics) was the 
very wide distribution of some kinds of animals and 
plants. How to explain the presence of a species in two 
or more widely separated locations (and sometimes 
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nowhere in between), other than that was where a 
Creator had chosen to put them? Part of the answer lies 
in plate tectonics, but that discovery lay over a century 
in the future (one problem with being ahead of your 
time is having to wait for others to catch up).

Another part of the answer is dispersal: the under-
appreciated ability of species to travel very large distances, 
often in unexpected ways. To see if seeds might be dispersed 
by ocean currents, Darwin spent over a year testing the 
ability of seeds of many species to survive immersion in 
sea water. He also suspected that seeds might disperse in 
mud stuck to the feet of wading birds, many of which 
were known to migrate over huge distances. But are there 
seeds in mud? Nothing for it but to find out: 

I have tried several little experiments, but will here give 
only the most striking case: I took in February three 
table-spoonfuls of mud from three different points, 
beneath water, on the edge of a little pond; this mud 
when dry weighed only 6¾ ounces; I kept it covered 
up in my study for six months, pulling up and counting 
each plant as it grew; the plants were of many kinds, and 
were altogether 537 in number; and yet the viscid mud 
was all contained in a breakfast cup! Considering these 
facts, I think it would be an inexplicable circumstance 
if water-birds did not transport the seeds of fresh-water 
plants to vast distances, and if consequently the range of 
these plants was not very great.

  INTRODuCTION
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That’s it – Darwin had no more to say on the subject, 
but those few words had fired the starting gun for the 
study of soil seed banks, now a thriving sub-discipline 
of plant biology and ecology.

Sometimes Darwin seemed to stumble on a whole 
area of biology almost by accident. For example: 

I had originally intended to have described only a 
single abnormal Cirripede [barnacle] from the shores of 
South America, and was led, for the sake of comparison, 
to examine the internal parts of as many genera as I 
could procure.

Describing one barnacle, one imagines, would hardly 
have taken him too long, but that entailed a comparison 
with other barnacles, one thing led to another and 
the eventual result, taking eight years’ work, was a 
two-volume monograph on this enormous class of 
crustaceans, running to well over 1,000 pages. 

Already, we can begin to see some characteristic 
features of the Darwinian approach: an astonishing 
capacity for hard work (Thomas Edison’s dictum that 
‘Genius is one per cent inspiration, ninety-nine per 
cent perspiration’ could easily have described Darwin), 
and an unwillingness to take anything on trust. He was 
unimpressed by mere scientific reputation, but once 
persuaded that someone knew what they were talking 
about, he was happy to correspond with anyone from 
gardeners to pigeon fanciers. But if Darwin wanted to 

THE SECRETS OF PLANTS 
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know anything, his usual response was ‘let’s find out’, 
and woe betide any idea that failed to stand up to 
experimental scrutiny.  Thus his attitude to homeopathy, 
as fashionable among the scientifically illiterate then as 
it is now, was blunt: 

[It is] a subject which makes me more wrath, even than 
does clairvoyance. Clairvoyance so transcends belief, 
that one’s ordinary faculties are put out of the question, 
but in homœopathy common sense and common 
observation come into play, and both these must go 
to the dogs, if the infinitesimal doses have any effect 
whatever. How true is a remark I saw the other day by 
Quetelet, in respect to evidence of curative processes, 
viz. that no one knows in disease what is the simple 
result of nothing being done, as a standard with which 
to compare homœopathy, and all other such things. 

Another consistent feature of Darwin’s work was that, 
irrespective of his original motivation, he tended to fall 
in love with whatever he happened to be working on 
at the time, until it became an overwhelming passion. 
The barnacles were no exception; how else to explain 
the eight years he spent working on them? After a 
period of ill health, he wrote in March 1849 that he 
was looking forward to getting back to work on his 
‘beloved barnacles’. Mind you, Darwin was as capable 
as the rest of us of biting off more than he could chew. 
Towards the end of 1849, there’s a hint that barnacles 
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are less fun than they were: ‘my daily two and a half 
hours at the barnacles is fully as much as I can do of 
anything which occupies the mind’, and by 1852 the 
love affair was well and truly over: ‘I am at work at the 
second volume of the Cirripedia, of which creatures I 
am wonderfully tired. I hate a barnacle as no man ever 
did before, not even a sailor in a slow-sailing ship.’ By 
1855 his relief is palpable that ‘I have at last quite done 
with the everlasting barnacles’.

Barnacles may have been one of Darwin’s early 
passions, but later that enthusiasm was transferred to 
other branches of natural history. Many of these later 
love affairs were botanical, initially at least because plants 
were convenient experimental material. As his son 
Francis put it after his father’s death, Darwin determined 
to learn about plants ‘as he used them in the building of 
his theory’, but later on ‘the tables were turned, and the 
theory served him as a powerful engine to break still 
further into the secrets of plants’. Not that Darwin ever 
pretended to be a botanist; he had no professional training 
in the subject, and was amused to receive accolades from 
‘real’ botanists and botanical institutions. But Darwin’s 
love of the natural world knew no boundaries, and he 
was as capable of falling in love with a plant as he was 
with a barnacle or an earthworm.

One of the great advantages of knowing little or 
nothing about a subject, of course, is that you can 
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An illustration by George Sowerby from the second volume of 

Darwin’s barnacle book. Darwin himself was a poor artist and his own 

sketches that appear in his books are rudimentary.
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approach it with fresh eyes, and a mind free of (often 
erroneous) preconceived ideas. But ignorance can only 
take you so far, and it was his (and our) great good 
fortune that Darwin’s botany was guided throughout 
his life by Joseph Hooker, Director of Kew Gardens, 
a man who really did know his botany. Indeed, if you 
want a biography of Darwin, one that gives you a real 
feel for how he spent his time, his correspondence with 
Hooker would do as well as anything else.

By the 1860s, with The Origin of Species (the first 
edition anyway) and the everlasting barnacles out of the 
way, Darwin was free to indulge a serial love affair with 
a range of different kinds of plants, an affair that would 
single-handedly revolutionise much of the science of 
botany. His letters reveal that in 1860 carnivorous plants 
were his passion, that he had been ‘infinitely amused by 
working at Drosera [sundew]’, ‘working like a madman at 
Drosera’, and that his ‘beloved barnacles’ had become his 
‘beloved Drosera’. unlike barnacles, however, carnivorous 
plants seem to have retained Darwin’s enthusiasm; even 
much later in 1874 his opinion of a day working on 
the carnivorous bladderwort was that ‘I have hardly ever 
enjoyed a day more in my life than I have this day’s work’. 
But even bladderworts paled beside the Venus fly-trap, 
which ‘from the rapidity and force of its movements, is 
one of the most wonderful in the world’. At other times, 
Darwin’s overwhelming passions were climbing plants, 
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orchids and even the pollination of primroses, each of 
which, for a time, occupied him to the exclusion of 
everything else.

Of course, any fool can be impressed by a Venus fly-
trap. Darwin’s genius was to see the wonder, and the 
significance, in the ordinary and mundane, in things 
that you and I wouldn’t look at twice. To take one 
example, the great theme of chapter three of The Origin 
of Species is the ‘struggle for existence’. In Darwin’s 
own words in The Origin: ‘Hence, as more individuals 
are produced than can possibly survive, there must 
in every case be a struggle for existence, either one 
individual with another of the same species, or with 
the individuals of distinct species, or with the physical 
conditions of life.’ This is the ‘selection’ in natural 
selection: only a minority – often a tiny minority – 
of plants and animals live long enough to leave any 
descendants.

Thus the gleeful satisfaction with which Darwin 
received any evidence of the natural world’s propensity for 
the mass slaughter of young organisms. For example, in his 
own garden, as he reported in a letter to Hooker in 1857: 

Out of sixteen kinds of seed sown on my meadow, 
fifteen have germinated, but now they are perishing at 
such a rate that I doubt whether more than one will 
flower. Here we have choking which has taken place 
likewise on a great scale, with plants not seedlings, in a 



15

 THE SECRETS OF PLANTS 

bit of my lawn allowed to grow up. On the other hand, 
in a bit of [bare] ground, 2 by 3 feet, I have daily marked 
each seedling weed as it has appeared during March, 
April and May, and 357 have come up, and of these 277 
have already been killed, chiefly by slugs.

In short, trying to create a wildflower meadow by 
sowing seeds into established grass is a mug’s game, 
and most seedlings, if unprotected, are eaten by slugs. 
Neither of these observations will raise even one 
eyebrow among seasoned gardeners; and yet, to Darwin, 
they represented two key pieces in the developing 
puzzle that was evolution by natural selection.

Nor did Darwin leave the puzzle there; to him, all 
this suggested another question, as we can see later in 
the same letter: ‘What a wondrous problem it is, what a 
play of forces, determining the kind and proportion of 
each plant in a square yard of turf! It is to my mind truly 
wonderful.’ For, as Darwin realised, if the fate of most 
seedlings is to be eaten by herbivores or annihilated by 
other plants, and the race goes to the biggest, toughest 
plants, how do we explain turf with thirty or more 
species in a square yard (for such turf does indeed exist)?  
That question has occupied entire scientific careers 
ever since, including part of my own, and still provokes 
violent disagreement.

And finally to the biggest question of all. Darwin 
concluded his letter with ‘And yet we are pleased to 
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wonder when some animal or plant becomes extinct’. In 
other words, for wild plants and animals, life is a precarious 
business, with death lurking round every corner. Thus 
it’s not at all surprising, indeed absolutely inevitable, that 
less well-adapted forms are constantly going to the wall 
and being replaced by those better adapted. In short, 
natural selection in a nutshell, and all from commonplace 
observations that many gardeners make every day.

We’re never going to see plants through Darwin’s eyes, 
but in this book I hope to get as close as we can, and try 
to share at least some of the wonder and excitement that 
Darwin experienced, and to appreciate the originality 
and remarkably enduring value of his research. 

How to do this? Sometimes I think a simple account 
of what Darwin did, and of what he discovered, is 
sufficient. For example, although science has inevitably 
moved on in all the areas of biology that he studied, 
Darwin’s work on climbing plants was so far ahead of its 
time that it hardly needs updating. Even now, much of 
what we know about climbing plants goes right back to 
Darwin’s 1865 book, and if you were planning a PhD on 
climbing plants today, Darwin remains the foundation. 
He asked questions about how climbers know what to 
get hold of (and what not to) that we’re only beginning 
to answer. He also noted that almost all twiners twine 
in the same direction. But one of Darwin’s many virtues 
was not to lose any sleep over questions that were 
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not amenable to experimental investigation. Twining 
direction is probably one of those questions, and we still 
don’t know why most plants twine the same way.

Where things have really moved on since Darwin’s 
time, the cause is often the advance of technology. For 
example, some recent research on the extremely clever 
nanoparticle composite glue used by ivy to stick to trees 
and walls used (among other things) a Phenomenex 

Darwin (right) at his home, Down House, with the geologist Charles 

Lyell and botanist Joseph Dalton Hooker, painted by Victor Eustaphieff.
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BioSep-SEC-S4000 silica gel filtration column, an 
Agilent 6000 ILM/AFM equipped with Nanosensors 
PPP-NCHR-20 silicon cantilevers with spring constants 
of 4–20 Nm-1, and a Malvern ZetaSizer Nano ZS (the 
latter, naturally enough, to measure the zeta potential of 
the ivy nanoparticles). All followed by a spot of scanning 
electron microscopy. You really do need this kind of 
kit to produce the necessary evidence, so it’s clear why 
Darwin’s investigations of plant glues – with his brand 
of country house, kitchen-sink experimentation – was 
never going to make much headway.  

Something else that has changed is that the modern 
world is a smaller and much more thoroughly explored 
place, so we now know about plants that simply 
hadn’t been discovered in Darwin’s time. Today, the 
two common Wisteria species grown by gardeners are 
so familiar and ubiquitous that it comes as a shock to 
realise that Darwin was acquainted with only one of 
them – and was thus unable to think of an example 
of twining climbers in the same genus that twine in 
opposite directions (as the wisterias do). Completely 
unknown in Darwin’s day was the chameleon vine, a 
tropical climber with the scarcely credible ability to 
mimic the plants it uses as a support. (And even with 
modern experimental equipment, no-one has the first 
idea how it does such a thing.)
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The same themes loom even larger when we look at 
carnivorous plants where, as usual, Darwin was far ahead 
of his time; before his work, it wasn’t even generally 
accepted that carnivorous plants were carnivorous. 
Because plant carnivory so completely up-ends the 
normal order of things, all carnivorous plants are 
intrinsically fascinating, but we are now familiar with 
several examples that were unknown to Darwin. One 
bizarre example is a tropical climber that’s only a part-
time carnivore, and also climbs by means of leaves 
modified into grappling hooks. (More about this plant, 
Triphyophyllum peltatum, in Chapter Three.)

It’s also interesting to take a look at plants that Darwin 
could have considered but, for whatever reason, chose not to. 
He almost completely ignored pitcher plants, for example, 
in both their temperate and tropical manifestations. In 
this book, I’ll look at some of the recent research on their 
use of chemical warfare and intricate partnerships with 
everything from ants to bats and tree shrews.

The advance of technology has changed our 
understanding of carnivorous plants too. It’s fascinating to 
look over Darwin’s shoulder as he tried to work out how 
the underwater traps of bladderworts work. In the end 
he failed, but it was hardly his fault; bladderworts are the 
fastest carnivorous plants on the planet, and our present 
understanding of how they work (which is fair but still 
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hardly complete) has had to await the arrival of cameras 
capable of taking thousands of frames per second.

Another technological advance is the entire science of 
genetics. Speculating about the evolution of carnivorous 
plants, Darwin got a lot right, but it’s easy to be fooled 
by appearances, especially when looking at plants that 
have adopted unusual lifestyles such as carnivory. You 
can’t blame Darwin for thinking that all carnivorous 
plants with sticky tentacles were related to each other, 
but our modern ability to peer directly at DNA reveals 
that they’re not.

Elsewhere in this book I will explore similar themes 
in other aspects of Darwin’s work, where one constantly 
discovers subjects in which he was first in the field, and 
where his work often leads down surprising botanical 
byways. We’ll see what came of his famous prediction 
that an orchid flower with a 30-cm nectar-containing 
spur must be pollinated by a moth (then undiscovered) 
with a 30-cm tongue. We’ll see how Darwin worked out 
the significance of the unusual arrangement of the male 
and female parts of primrose flowers, when no-one else 
appreciated that this arrangement needed explaining. We 
will even see that, foreshadowing a debate that has really 
only developed in recent years, he was sure (and with 
good reason) that plants are intelligent. Along the way 
we’ll see how Darwin’s work transformed horticulture, 
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and helped to inspire a scientific approach to gardening 
by the Royal Horticultural Society.

Because Darwin’s work on evolution by natural 
selection was so brilliant, it’s easy to overlook all 
this work. Nothing, of course, can compete with his 
evolutionary achievements; even Darwin could only 
shake the world’s foundations once. But his botanical 
work is as impressive as everything else he did. You may 

Two illustrations of sundew (Drosera rotundifolia) from Darwin’s book 

on insectivorous plants.
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admire Darwin already, you may be familiar with The 
Origin of Species, but it’s unlikely that you know Darwin 
the botanist. I hope to change that, and in the end 
we will agree, I hope, that Darwin’s ‘most wonderful’ 
plants are just as amazing as he thought they were, and 
that even if he had never written The Origin of Species, 
Darwin would still rank as one of the greatest biologists 
who ever lived.


