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But one never knows where to find them. The wind blows them away.
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Preface



I have spent many years seeking to understand the experiences of organisms that are very different from us: to uncover the nature of plant intelligence. It’s no small feat. The scientific work is far from done, but what we have found out so far just about shows us how much more there is to discover. This book is the culmination of two decades of passionate exploration into a rich and alternate world that exists alongside our own.


My venture began in 2006 when I read a book about the neuronal aspects of plant life edited by three scientists, František Baluška, Stefano Mancuso and Dieter Volkmann. This might sound strange: plants do not have neurones, after all. I had never considered plants in this way myself. But after I attended a conference of the Society of Plant Neurobiology in the High Tatras of Slovakia the following year, I became nothing short of obsessed with the idea. It was the beginning of a long journey which took me around the world, from the botanical gardens of London, Edinburgh and New York, to India, China, Brazil, Chile and Australia, even the jungles of Mauritius. But the physical distance I have traversed has hardly compared to the mental ground I have covered.


One thing I have come to realise through this work is just how irresistible humans find it to draw big conclusions about the world from individual experience. It’s part of what makes us the sapient creatures that we are. And what makes us incredibly blinkered.


Even the finest thinkers in human history have been prone to navel-gazing. The ancient Greek philosophers, whose work widely fertilised our intellectual history, saw a world that mirrored their perspective in quite a literal sense. For the Greeks, the centre of Hellenic power – Delphi – was also the centre of the geographical world. They called it the Omphalos, the world’s navel. It was said to have been the meeting point of two identical eagles that had been released by Zeus from either end of the world. The Delphic Oracle who took residence there was revered across the ancient world. Pilgrims would walk for days to reach the sanctuary in the foothills of Mount Parnassos, because to consult the Delphic Oracle was to tug directly on the cosmological umbilical cord.


I found myself travelling to Delphi in 2019 to join a gathering of diverse minds, including philosophers, scientists and creatives. We were meeting to discuss humanity’s place in the world. Whether through earnestness or irony, we met at the navel of the classical world to consider humanity’s habit of navel-gazing – and to work out how to move beyond it. The ancient Greeks were not the only civilisation to fall into ‘Omphalos syndrome’, the belief that one’s own socio-political centre is the centre of the cosmos. It’s been a habit throughout history: as individuals and societies, we all have a tendency to think the world revolves around us. And it has landed us in a great deal of trouble – ecologically, politically and psychologically. Now, this intrepid band of thinkers had met at Delphi to untangle the nature of humanity and our interactions with the environment. To seek out new ways of thinking for a different kind of future – one that might give us a more mature and connected kind of congress with other living things.


During the weekend, we had the opportunity to explore the archaeological site. As I stood on the forecourt ruins of the Temple of Apollo, surrounded by the brown scree slopes of the mountain, I thought of the two words fabled to have been inscribed there: ‘Know Thyself’. A simple injunction, but a lifetime’s work for the individual. Certainly more than a conference’s worth even for a hundred intellectuals. I had a strong inkling that we needed to think very differently to get deeper into these problems, to learn from other species and come at investigating our own minds in a new way. But I did not realise the full extent of how radical my focus would become.


Delphi was a kind of conversion experience for me. The landscape itself mirrored the problem we were trying to solve: it was filled with history interlaced with the living present, archaeological sites couched in resinous forests and meadows. But we tend to see only the rubble remains and faint imprints of the past. We are only dimly aware of the commerce of organisms for which these human productions are now a stage. It was there that I realised clearly that to ‘know thyself’, one had to think well beyond oneself, or even one’s species. One can only know thyself by knowing others. We have to think into the experiences of other organisms dramatically different from ourselves, however rudimentary or complex they might be. So different in fact that their experiences might be generated without any of the familiar animal thinking machinery. No brains, neurones or synapses. I began to think about the sapience of plants.


We are so entrenched in the dogma of neuronal intelligence, brain-centric consciousness, that we find it difficult to imagine alternative kinds of internal experience. The title of this book alone might evoke derision and consternation from some. This is understandable: it challenges the foundations of human experience. To begin building a picture of how thinking without brains might be possible, this book will skirt the frontiers of neuroscience, plant physiology, psychology and philosophy, to delve into what it might be like to be a plant. I will take the seeds of scientific evidence and cautiously see where they might grow with further investigation.


Caution is necessary: whether you are deeply sceptical of the possibility that plants might have intelligence or are an enthusiastic believer in the supernatural wisdom of other lifeforms, we all need to broaden our minds carefully. To dramatically shift our understanding of the world in a measured way, based on the evidence as it emerges. I neither want to narrow-mindedly ignore the astounding possibilities of what science is uncovering nor to start a new animistic cult of nature worship. This book is written for everyone, both those who believe that plants might be intelligent and those who believe they could not possibly be. What you read here will be a challenge to anyone’s preconceptions. So try to let them go, begin with an open mind, and follow the path that the evidence is building for us – if we can allow ourselves to see it.


What we might find may scare us: understanding other ways to be in the world will probably show us that human intelligence is not quite as special as we like to think. We are just about beginning to acknowledge that non-human animals might have intelligence, but accepting that plants might requires a radical shift. Losing our assumed place at the top of some imagined hierarchy might seem galling but the rewards of shifting our perceptions will be wondrous. The question is, to borrow from the Dutch primatologist Frans de Waal – are we smart enough to know how smart plants are? I might also add – are we brave enough?


The work begins in our own minds. One of the most powerful tools that Charles Darwin used as he developed his theory of evolution by natural selection was not a scientific instrument or a specimen. It was the motion of his own body through space. Every day, once in the morning and once in the afternoon, he would walk along the Sand Walk, a gravel path bordering the grounds of his house at Downe in Kent. He called this route his ‘thinking path’. In the rain, sun or sleet, Darwin mused over his readings, correspondence and experiments in the passing company of plants and animals. He was one of many thinkers to use the power of physical motion to move the mind forward and help thoughts to grow.


I had hoped to travel to Down House for the final leg of the journey in writing this book, to feel the crunch of the Sand Walk’s gravel under my shoes just as Darwin did. I wanted to pen this opening piece among the same privet hedges and trees that leaned in to hear Darwin’s own careful, expansive thoughts. Sadly, the obstacles of Covid-19 prevented me from making this pilgrimage in person. In its stead, I mentally retraced the steps of my own ‘thinking path’, the one that I have travelled while seeking to understand plant intelligence over the past two decades. It has been a long and fertile route which has lit up my imagination and opened my mind. I invite you to join me on the journey.










Introduction



Putting Plants to Sleep


It’s not every day that you get to perform a scientific trick in front of a large crowd that truly surprises them. On 9 August 2019, in a lecture hall in Mauritius, I managed to shock just such an audience using little more than a glass bell jar, a cotton pad and a small quantity of anaesthetic. My drug of choice was one which veterinary surgeons use on horses, cats and dogs to make them temporarily and safely unconscious. Many people in the audience had probably taken a pet to the vet at some point, seen it slide gently into sleep, but they had never seen a demonstration like this before.


It was the perfect setting for something curious and apparently impossible to happen. Mauritius is one of a group of Indian Ocean islands that, as a result of their isolation, were once full of wonderfully bizarre plants and animals. They are just close enough to mainland Africa and the island of Madagascar for an eclectic cast of species to have made the journey over, but sufficiently far away that these creatures spun off on their own, strange evolutionary adventures once they settled in. The results include the roaming giant tortoises, boucle d’oreille shrubs with blood-red flowers, burrowing boas, wispy Fleur de Lys and, of course, the enigmatic dodo. Since Europeans arrived on the previously uninhabited island at the end of the sixteenth century, many of these species have been lost or imperilled. I had made the trip there for several reasons. The first was an invitation to talk at a special meeting organised by the Institut Bon Pasteur.* The second was to search for the eighteen species of wild vine that grow only in Mauritius, to use for my research at the Minimal Intelligence Laboratory (MINT Lab) in Murcia in Spain. These vines have not been meddled with as domestic species have been; they are wild inhabitants of the tiny areas that remain of Mauritius’s once-sprawling natural forests.† For me, they had irresistible experimental potential, so much so that I was willing to travel halfway across the globe to find them.


My talk was in the evening, so earlier that day I had gone vine-hunting with Jean-Claude Sevathian, an expert caretaker of the island’s rare plants. Several subspecies of the island’s plants even bear his name. From a moving jeep, his eyes could pick out the vines’ sinuous forms from the dense rainforest foliage with the most incredible accuracy. Some of the species we searched for were only found in Mauritius’s most remote, densely forested reserves, so we were venturing into territory rarely explored by humans. As we sped through the bush, I couldn’t help but think of a young Charles Darwin seeking out plant specimens in little-known island regions, though he had reached his by ship rather than via the expediency of air travel. As we scoured the thick green foliage, I imagined him looking for the first time at species he had never imagined existed. Darwin viewed plants and animals as integral parts of their environment, inextricably woven into the tapestry of relationships with the organisms around them. For him, an animal or plant could only be understood when viewed within this network. A specimen abstracted to sterile laboratory surroundings gave only a partial picture. If we could see life even a little more in the way that Darwin did, our experience of it would be far richer.


I had a third agenda for these explorations, too. I was on the lookout for a suitable patient for my anaesthesia demonstration. I needed one that might be familiar to the audience, could be easily enclosed in my bell jar, and that would be sensitive to anaesthetic. In one of the parks studded with the humped backs of giant Mauritian tortoises, I found a few perfect subjects. They appeared fairly shy and recoiled when touched, but I left them alone for the afternoon to give them a chance to relax.


That evening, I introduced myself to the audience and told them what I was planning to do to the organism sitting on the table next to me. I smiled to myself at the mix of quizzical and sceptical faces that looked back. I made sure that they could all see as I brushed the patient lightly and it folded itself up as it had done in the forest. Then I took a cotton pad soaked in a carefully measured volume of anaesthetic, placed it down next to the subject and lowered the large glass bell jar over both. The bell jar was less for a retro flourish, or to stop the subject from escaping; I needed to steep the air inside with the anaesthetic. I could not use a gas mask for delivery under these circumstances, as a vet might with a dog.


[image: Illustration]


I knew that the anaesthetic would take a while to work, having practised the process several times at my lab to make sure that I got the timing and quantities exactly right. While I went on with my talk, I saw pairs of eyes from the audience darting between me and the bell jar, scouring it for signs that the anaesthetic was working. Just under an hour later, it was time for the big reveal. I called for a volunteer to see if they could try to wake my subject, selecting a woman from a forest of raised hands. She stood up, unfurling her strikingly tall, slender form and walked over. I raised the bell jar up so that she could stroke the subject lightly with a finger, clearly expecting it to recoil as it had done earlier. But nothing happened, even when she tried again. The subject was fully anaesthetised. The audience was silent for a few moments before shocked exclamations and clapping broke out across the auditorium.


Now, this might seem a very strange thing to be surprised about. I wonder if you have guessed the nature of my subject that evening. It was certainly not a mammal, nor was it any other animal. In fact, it was a plant, a Mimosa pudica to be precise. The ‘sensitive plant’ is an import from the Americas that now grows wild all over Mauritius. Mimosa is familiar to many people because of its enchanting ‘shyness’: it draws its leaves against its stems as soon as it is touched. This is not just amusing to humans, it is an effective measure against plant eaters, making the leaves tricky for herbivores to get a hold of. Of course, the plant is not really ‘shy’ as we imagine it; this folding is a clever evolutionary trick to stop it getting eaten when it senses something which might be a predator nearby.1 The anaesthetic took this response entirely away, and the plant remained passive to our touch, much to my audience’s surprise.


Some months later, I did the same trick under less formal circumstances, in a classic eighties bar, Planta Baja in Granada, Spain. I was at an event filled with live music and talks called Psychobeers, held at regular intervals by graduate students from the University of Granada. After the acoustic pop band Cosas que hacen Bum played a song, very fittingly called ‘Sin prisa, un jardín’ (No rush, a garden), I went over to my equipment, already set up on the stage overlooking the atmospheric bustle. This time I was using one of the ferocious carnivores of the plant world, a Venus flytrap (Dionaea muscipula). These plants have specialised leaves which snap shut on any unsuspecting insect that wanders across them. They then exude enzymes into the cavity to digest the body.2 Many people will be familiar with the fascination of triggering these traps, which look rather like grinning, spike-toothed mouths. The reaction to the plant’s movement was nothing compared to the audience’s reaction when I rendered it anaesthetised, however. This time I had rigged the whole thing up with a camera, so even people having a drink at the bar could watch what was happening clearly on a screen. I had also arranged surface electrodes to measure the electrical activity in the trap’s excitable cell membranes. At the beginning of the talk, the electrical signal showed spikes of voltage every time I touched it, a clear sign of the plant’s active interior life, like an ECG signalling the heartbeat of a human hospital patient. After an hour, I asked a volunteer to stroke the Venus’s traps. The plant remained totally still. The screen showed a flatline: the spikes of electrical activity that had appeared when it was touched before the anaesthesia were gone.


You might be wondering how exactly the anaesthetic renders these plants so unresponsive. This will be a story for a later chapter about plants’ invisible electrical activities and all the ways in which plants use the complex networks of information sent rapidly through their bodies. For now, let’s focus on the fact that these abilities can be taken away with the very same anaesthetic that might put a cat to sleep – or you or me, for that matter. It’s not just mimosa leaves or Venus flytraps that lose their dramatic abilities under anaesthetic. All plants will stop whatever they were doing when under the influence, whether that be turning their leaves, bending their stems or photosynthesising. Seeds will even halt their germination.3 In short, anaesthetic causes plants to stop responding to the environment in all the ways they usually do.


This similarity is surprising, seeing as the lineages that produced animals and plants diverged over one and a half billion years ago.4 We are in entirely different kingdoms, and yet can be ‘knocked out’ by the same drugs. To put this into context, even bacteria can be anaesthetised. These organisms are not even in the same domain as us, the highest level of division in the tree of life.5 Yet these single-celled organisms, like the cells of our bodies and those of plants, are sensitive in just the same way to being temporarily shut down. Even the structures inside our own cells that release energy – mitochondria – and the photosynthesising chloroplasts inside plant cells are sensitive to anaesthetics. To be alive is to be susceptible to anaesthesia.6


It might be more accurate to say that we can be knocked out by the same drugs that put plants under, for plants actually create these chemicals for themselves. When we put a mammal to sleep temporarily, we give it a dose of synthetic anaesthetic. But plants synthesise a wide array of such drugs. These substances are released at points of stress: when a plant is wounded, for example, it will release anaesthetic chemicals such as ethylene in its tissues. When a root becomes dehydrated it releases the three anaesthetics ethanol, ethylene and divinyl ether.7 Why they do this, we don’t quite know just yet. Some help the plant activate defence measures while the purposes of others are less clear. Perhaps, like a human going for a pint to relax after a busy day, they are just taking the edge off. Some of these substances are released in such enormous quantities that they even affect the Earth’s atmosphere. We might do well to think about the implications of the fact that stressed plants and algae release greenhouse gases.8


Humans have used some of these chemicals for a very long time: the leaves of coca plants were chewed for their anaesthetic properties for thousands of years before cocaine was isolated and became the first local anaesthetic and then a recreational drug. You can find thymol from thyme leaves in your mouthwash and eugenol from clove oil is used as a local dental anaesthetic.9 This is not to mention the vast array of other substances produced by plants that we intentionally use to affect our minds and bodies: tobacco, ethanol, aspirin, marijuana, caffeine-laden tea leaves and coffee beans. Many medicines that we use today originated from plants, either extracted from plants or based on bioactive chemicals produced by plants. They include the antimalarial quinine from the South American tree, Cinchona officinalis, and digitoxin used to treat heart failure, extracted from Digitalis purpurea or common foxglove. We might be distant from plants in evolutionary terms, but we are still intimately involved with them through many biochemical cross-links.10


Experiments with anaesthetics are not only surprising from an evolutionary standpoint. They provide the perfect blank slate from which to begin to view plants in an entirely new way. If we can reduce them to anaesthetised bodies, like a pet ready for surgery, we can begin to become more aware of what plants are like when they are fully functional. From the outside, a plant under anaesthetic stops ‘doing’ the things that it is usually busy doing. When the drug wears off, the plant resumes these activities, after taking a little time to reposition its leaves and compose itself. In the case of the Venus flytrap, if you touch a trap when it is first recovering from the drug it will close, but only very slowly.11


We might then refer to the things it is normally doing as the plant’s normal behaviour.12 Are plants usually behaving? This might seem like a strange word to use in relation to plants: it goes against everything we intuitively assume about them as inert, passive organisms, rooted in the soil. The definition of ‘behaviour’ from The Penguin Dictionary of Psychology is a useful reference point:




A generic term covering acts, activities, responses, reactions, movements, processes, operations, etc.; in short, any measurable response of an organism.





We tend to see plants as the background foliage to the rapid comings and goings of animal activities. But can a mimosa folding its leaves or the Venus traps shutting not at the very least be defined as reactions, movements and ‘measurable responses’, terms we might use to describe animal behaviour?13 Perhaps the parallel effect of anaesthetic drugs on a plant, a cat or a person might give us pause to rethink our prejudices.


Now we are faced with an important question: what does it mean when you take away mimosa’s ability to fold its leaves or disarm the Venus traps? Beyond stopping it from moving or responding, what does it mean to put a plant to sleep? We know what being anaesthetised means subjectively in the case of an animal or a person: a state of awareness is removed, we are being rendered from a conscious to an unconscious state (a shift which the uncharitable reader might reserve only for humans). The word anaesthesia itself has its origins in the Greek word anaisthēsia, meaning ‘insensibility’ or ‘inability to perceive’.14 In your brain, this means that the electrical activity in its cells is compromised, just as in the Venus flytrap I anaesthetised. They no longer respond to stimuli. The exciting – and controversial – implication is: if a plant can be temporarily put to sleep, as an animal can, does that mean it also has some kind of ‘waking’ state normally? Perhaps we might consider the possibility that plants are not simple automatons or inert, photosynthetic machines. We might begin to imagine that plants have some kind of individual experience of the world. They might be aware.


If plants are aware, then they must have some kind of interchange between their internal state and the external environment. They must be able to collect information from the outside, process it and use it in more sophisticated ways than simply reacting to things. What if plants could store information and use it to make predictions, learn and even plan ahead? We are just starting to discover instances where plants might be doing this, but they are complex feats to get to the bottom of. In the following chapters, we will explore the exciting clues that cutting-edge research is revealing as to what plants might really be experiencing and what they are really doing. We will gather these together into a radical new picture of plants as organisms that are not only aware but highly engaged with the world.


We can begin with a simple example, an unassuming little flower called Cornish mallow or Cretan hollyhock – Lavatera cretica to the botanists. It has a penchant for alpine regions in the warmer climes of southern Europe and North Africa, but can often be found as a domesticated expat in the gardens of cooler countries.


Many plants are ‘heliotropic’, meaning they follow the movement of the sun through the day.* You might have seen dramatic time-lapse videos of fields of young sunflowers turning their tips dutifully to follow the sun across the sky. We will meet these plants and their surprising abilities properly in a later chapter. For now, let’s give the humble little Lavatera a moment of attention. It is also a sun-worshipper, but a well-prepared one. Throughout the day, its leaves turn to face the sun. This maximises the amount of light they soak up, rather like holidaying humans shifting their sunbeds to escape encroaching shadows. During the night, though, Lavatera turns its leaves to face the sunrise before the sun is even up. This doesn’t simply mean that the leaves spring back into the position where they started at the beginning of the previous day. More astounding still, it can hold information about what direction the sun will first appear from for several days, even in the total absence of any sunlight. Lavatera plants kept in darkness in the lab will accurately predict the direction of sunrise, dutifully turning their leaves to face the absent sun each night. Only after about three or four days do they lose the plot a little (as most of us might).15


The timing of these leaf movements is controlled by the cycle that binds organisms to the daily cycles of day and night, the circadian rhythm. This is another of those universals of living things, another biochemical link that we share with even our very distant relatives on the tree of life – from plants and animals to bacteria.16 We know that our own daily circadian rhythms are controlled in part by the production of a chemical called melatonin. The levels of this hormone increase and decrease at different times in a 24-hour cycle and control how awake or sleepy we feel, as well as myriad other processes in our bodies, from metabolism to our body temperature. It is produced in the pineal gland, a minute organ in the centre of the brain which has acted as a kind of light receptor throughout animal evolutionary history. The French philosopher René Descartes called it ‘the seat of the soul’, the originator of thought and action.17


Oscillations in melatonin levels allow an organism to predict what state it should be in at any one point. If it had to rely purely on reacting to its environment there would be unhelpful delays, such as being awake for a period after the sun was down, or being inordinately slow to get moving in the morning (though some of us still might have this problem). You might have taken melatonin pills to counteract the effects of jet lag, overriding your own internal melatonin synthesis to retrain your system into a new time zone. We will see later how plants, too, can experience a form of jet lag if manipulated in the lab. Plants also make their own melatonin, phytomelatonin.18 It was only named in 2004, several decades after melatonin was first discovered, because it was assumed that only animals produced this chemical. They have circadian rhythms that control their inner workings as well, including Lavatera’s nocturnal movements. Plants’ state of ‘awakeness’ is altered on a daily basis, and with minute precision,19 by their own internal rhythms, not just by the dramatic effects of anaesthesia.


We must open our eyes to entirely different ways of doing complex things. Lavatera manages to do something that appears to be strikingly smart. It may be nothing more than an ingeniously evolved trick, but even if it is, it points to further underlying complexities. It could point to something like intelligence. There is no one single, agreed-upon definition of what ‘intelligence’ is. Drawing analogies between what plants such as Lavatera do and our own capacities is unavoidably risky, which is why understanding plants better has the potential to show us an enormous amount about how our own minds work.20 For now, let us just sow the seed of the idea that intelligence has something to do with the nerve-like processing of information. What Lavatera and other plants manage, they do without using anything we might think of as a ‘brain’. We currently have a very narrow view of what it takes to be intelligent, automatically writing off anything without a recognisable brain, or at least a well-developed hub of neurones. We used to assume that intelligence must have evolved from one branch in the tree of life along with a certain type of brain. But this picture has been shattered by our recently increased understanding of creatures such as octopuses, which have multiple brains in different limbs and astounding mental capabilities. We need to rethink our understanding not only of whether other organisms, including plants, might be intelligent, but what intelligence is.


This begs another question: do we need to rethink where intelligence can reside? Perhaps intelligence is not something that can only be produced by vast assemblies of animal neurones. It might be possible to produce intelligence from very different kinds of systems. Plants, including our mimosa, use electrical signals like the action potentials that fire along our neurones, use ion movements and have cells that can transmit them relatively long distances through their bodies. Looking at an analogy, comparing the ways in which animals and plants move, will help to frame the question. Motor information is transmitted to contractile cells in animal muscles, which then execute the movement. In plants, information can be transmitted through specialised fibres with contractile properties in motor organs. This plant motion system operates in an entirely different manner to that in animals. But perhaps some fibres may be considered as ‘plant muscles’.21 They have a great deal of similarity in function to animal muscles. Perhaps we should not arbitrarily separate them just because they are made of different tissues and operate differently. So, to bring our focus back to less concrete functions: if plants ‘think’ using different systems than animals, does that mean that they are not ‘thinking’ at all? Surely, we should be more open-minded in the way we see organisms built from largely different blueprints. This question is what we are going to explore as we forage deeper into the plants’ world.


We could even ask, why wouldn’t plants be intelligent, as animals are? Animals and plants have evolved intelligence separately, helping them to function in very different ecological situations. On the one hand, we have an animal intelligence that helps us operate as mobile, quick-moving creatures with bodies that always grow roughly the same way. Plants, on the other, have to make it in life as rooted, slow-moving organisms that have to grow creatively instead of just walking off. In order to survive, they need to integrate many different sources of important information – about light quality and direction, which way is up and whether there is something or someone in the way – and use it to control their patterns of growth and development. Plants are constantly, and tirelessly, swaying their organs, responding to uncertainties such as soil structure, predators or competitive neighbours. Plants have to plan ahead to achieve goals. They are not merely passive organisms taking life as it comes, while doing photosynthesis. They proactively engage with their surroundings. Like animals in the bloodied tooth-and-claw wilds, plants couldn’t afford to do otherwise.22 We will delve into the internal experiences of plants, as far as we are able, to understand how they perceive and deal with the complexities of their surroundings.


Intelligence is an elusive quality to perceive in organisms so very different from ourselves, and requires some very clever experimenting. Understanding the possibility that it might exist in completely different forms also requires the kind of open-minded observation that Darwin advocated. That was one of the central goals of my trip to Mauritius. From my work so far, it has become very clear that there are some dramatic differences between domesticated vines and those that live in the wild. The coddled domestics, always provided with supports to climb up, fertiliser, aerated soil and adequate space, have been softened. They are the spoiled lapdogs of the plant world, trained to survive only in sanitised human environments, without competition or hardship. They would not last long out in the forest. The wild vines, on the other hand, have the hardened street-smarts of Mafia bosses with well-established networks of allies and enemies. They have fought fiercely for everything: light, rooting space, climbing supports, to protect their leaves from being eaten. They know who they can work with and trust to cooperate with them.23


If we want to find plant intelligence, whatever form it takes, we need to look to the survival-sharpened wits of plants in the wild – not with the eyes of plant scientists used to seeing domesticated crop plants in the lab, but with the astute eyes and open minds of naturalists. To help us see in this more holistic way, to answer the many questions that a revolutionary take on plants will raise over the coming chapters, we will call on many areas of scientific research, but also on other areas of thought, such as philosophy. We cannot radically shift our understanding and perceptions if we limit ourselves to orthodox scientific gospel. We must draw on many different tools for enquiry, to cautiously strike out into the unknown. Planta Sapiens will therefore be a confluence of many bodies of thought with deep roots, which will entwine together to grow into new spaces.


Understanding plants in a new way could dramatically change the way we see the world. I know from long experience and the many debates that I have had with my colleagues in other areas of science that the ideas we will explore in Planta Sapiens are at odds with most people’s perceptions of plants. They might even make you a little uncomfortable, or force you to wonder what words like ‘behaving’ or ‘awareness’ can possibly mean for a plant, never mind ‘intelligence’. You are not unusual. It is entirely normal, as an animal, to have reservations about applying to rooted photosynthetic organisms ideas that we normally apply only to mobile, animal-like creatures. Most people are probably more comfortable describing the behaviour of an amoeba than of a vine, or the awareness of a woodlouse than a sunflower. You would probably be perfectly happy thinking about a jay burying acorns as ‘planning ahead’, while a plant ‘planning for the future’ might make you feel a little uneasy. We will look at the many sources of your discomfort in the next chapter, exploring the numerous zoocentric traps that limit your perception and the long history of animal-focused indoctrination that has shaped your ideas. By fleshing these out, we will be able to unpick them, and hopefully pave the way for what is to come.





 


* Institut Bon Pasteur (IBP) is a private company whose unique venture is the GEM training and service centre for Geographic Medicine, with which Minimal Intelligence Laboratory was developing a collaboration. The director is Zoë Rozar, my host in Mauritius.


† Only about 2 per cent of Mauritius’s healthy native forests remain, most in remote and less accessible regions of the island and offshore islets.


* This is the Latinate term for ‘solar-tracking’ that botanist Augustin Pyramus de Candolle coined in the early nineteenth century.










PART I



SEEING PLANTS ANEW


To see takes time.


Georgia O’Keeffe










Chapter One



Plant Blindness
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There is a problem that afflicts us all from a very young age. It inhibits the way we see the world, but most of us never even know that we suffer from it. We might think that we are aware of our surroundings, that we notice the details of our environment. But we are more often than not floating around in our own personal bubbles, through which only a very small part of the things we see, hear, touch and smell filter into our conscious awareness. The late-nineteenth-century American psychologist William James wrote:




Millions of items . . . are present to my senses which never properly enter into my experience. Why? Because they have no interest for me. My experience is what I agree to attend to . . . Each of us literally chooses, by his ways of attending to things, what sort of a universe he shall appear to himself to inhabit.1





For most of us, this personal universe is an animal one, filled with rapid comings and goings, especially the electric social hum of human existence. We all but ignore the photosynthetic creatures that make up much of our environment. Most of us, we could say, are ‘plant blind’. We can see plants, of course, but we don’t notice them, except if they are doing something spectacular with their flowers, or getting irritatingly entangled with our bedding plants. There are some very good reasons for this, which we will explore, but there is also a great loss in giving in to such an inclination. And, if we can work out how to transcend it, we might appreciate the world around us significantly more.


It is hard to understand quite how profoundly limiting plant blindness is without seeing it in action. Every year I give a talk to students in late secondary school. I like to play a game: I show them a series of the winning images from the Wildlife Photographer of the Year competition, which exhibits at the Natural History Museum in London annually. I ask if they notice anything strange about these pictures. They often pick up on some detail of an image, a bloodthirsty bird or an insect carrying an impossibly large object. In all the years I have been doing it, they have always missed the strangest thing of all. There are photos of ‘Animals in their Environment’ and ‘Animal Portraits’, categories for interesting behaviours for ‘Amphibians and Reptiles’, ‘Mammals’, ‘Birds’ and ‘Invertebrates’. Then there is the ‘Plants and Fungi’ category. Have you noticed anything odd? The animals, which make up a tiny proportion of the species on Earth, are attended to from all angles.2 The plants and fungi, two entirely different kingdoms on the tree of life, are lumped together into one entry. Not one student has ever noticed this.


The same problem is rife among even my own undergraduate students at the University of Murcia. I asked them to estimate how many plant species there were in the carefully curated botanical gardens scattered throughout the campus, which they pass through every day. Most said about ten, a brave few as many as forty. In fact, there are over five hundred species of plants from a vast array of families and habitats.3 Plant blindness starts early and only gets worse as we let it set in.


There are fundamental differences between our attention to animals and our attention to plants, and these are deeply embedded in our visual systems. This is a tricky phenomenon to model and quantify. One study used a core tool from visual cognition studies called ‘attentional blink’.4 ‘Blink’ is when the focus that is given to one object slows down our ability to engage with a new object. Our visual processing power is a finite resource, so the more attention the first object takes up, the slower we are to shift on to the second. In this study, one group of people were first shown an animal and another group were first shown a plant. A second object, a water droplet, followed in quick succession. Those looking at an animal initially were much less likely to see the water than those first looking at a plant. The plant simply took up less of their attention, freeing up capacity to notice other things. Plants are not only thought of as less interesting, they are fundamentally given less processing power in our visual system, becoming a mass of crowded, static background greenery. The root cause of plant blindness runs deep.


At one level, this isn’t surprising. We cannot possibly take in every piece of information available in our environment, our brains would be completely overloaded. We have to filter out the things unimportant to us. Our senses and brains are very good at doing this without us even noticing. One recent calculation estimated that our eyes generate over ten million bits of data per second, out of which the brain processes only sixteen bits in active awareness. Just 0.00016 per cent of the data our eyes create is actually used by the conscious mind (though more, of course, may affect us subliminally).5 The nature of this filtering has been shaped by our evolutionary history, the kinds of problems that faced our ancestors. If you think of what the salient information would have been for most hominins in the past, spotting predators or seeing animal game spring to mind. Plants have been important, but never quite as immediately so: they aren’t going anywhere, and they aren’t about to attack us.6 Our eyes and minds have developed to focus on the quick-fire problem of animal movements and forms.


The term ‘plant blindness’ was first coined in the 1990s by biology educator James Wandersee and botanist Elizabeth Schussler. They surveyed nearly three hundred US school children of different ages and found that very few had any scientific interest in plants, especially the boys. This was, they argued, not only because of ‘zoochauvinism’ or zoocentric attitudes among US youth and their educators. Wider society in the West suffers from an inability to see the unique beauty and biological features of plants, to notice plants and recognise their ecological importance and economic value to humans.7 Even the majority of scientists, who might be expected to have a somewhat more objective view of things, largely see plants as only the inferior backdrop to the animals they want to study. All despite the fact that plants form the basis for most ecosystems on the planet. They also make up one in eight species threatened by extinction.8


As the ‘attentional blink’ experiment shows, the problem of plant blindness is fundamental. Growing up, children take far longer to recognise that plants are alive than they do other humans and animals; it’s only by about the age of ten that they have come to see apparently inanimate plants as living beings in their own right.9 This prejudice against plants is hardwired into us, then reinforced by how we are taught to engage with the world. We cannot change our hardware, but we can change how we think about plants collectively, and the way we direct our attention. As William James described, we can agree to attend to plants. When plants make it impossible to ignore them, we do attend. If they are capable of stinging us or poisoning us, or offer up vibrant signs of edible offerings, specific plants can become very prominent points of focus. The innocuous-looking leaves of poison ivy can become instantly recognisable to anyone who hikes in North America, and the ripe fruit of blackberry bushes is hard to miss for foragers. If we can make plants easier to observe, our attentions will naturally follow. One study showed that when school children made their own time-lapse videos of plants, speeding them up to animal-like timeframes, they became more interested in learning about them.10 Perhaps, if we can focus on this dormant awareness, develop new cultures of seeing, we can start to wake up and become attuned to a green world.11 We might become able to perceive the intelligence of different kinds of living things, not only the ones with brains.
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