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For every researcher who has knelt in a field

at the edge of knowing,

wondering whether the silence was speaking.

It was.
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Foreword





There are discoveries in science that feel less like additions to what we know and more like corrections to what we assumed. The findings presented in this book belong to that rarer and more unsettling category.

For a long time, the dominant model of plant communication was chemical: volatile compounds drifting through air, signaling molecules traveling through phloem, root exudates seeping into shared soil. This model is real, well documented, and continues to yield new insights. But it is not the whole story, and Prof. Orvindal Quex has spent a career demonstrating precisely that.

I first encountered Quex's early biophotonics data at a biophysics symposium in Zurich in 2017. He was presenting preliminary findings on what he cautiously termed 'structured photon emission patterns' in Arabidopsis thaliana under ultraviolet stimulation. The audience was polite but skeptical. Biophotons had been documented for decades by that point, mostly in the context of low-level metabolic emissions considered to be noise rather than signal. The idea that these emissions carried encoded information, that plants might be conducting something recognizable as communication through modulated ultraviolet light, seemed to many like a category error.

It no longer seems like one.

The research that forms the backbone of this book has accumulated over more than a decade of controlled experimentation, field observation, and rigorous signal analysis. The methodology is transparent, the data are reproducible, and the conclusions, though they remain contested in some quarters, rest on a foundation that grows sturdier with each passing year of replication studies. Three independent laboratories in Germany, South Korea, and Brazil have now produced results consistent with the core claims made here, and the field of plant biophysics has shifted perceptibly in response.

What Quex has identified is not merely interesting from the standpoint of botany. It is important for ecology, for agriculture, for philosophy of mind, and for our foundational assumptions about what counts as intelligence, intention, and language. If the word 'language' seems strong, I encourage you to read the chapters on signal structure with care. The author does not use the term carelessly. He earned it through evidence.

I have spent my career studying signal transduction in animal nervous systems, and I came to plant biophysics as a skeptic. I leave it as a convert to the possibility, not the certainty, but the genuine, evidence-grounded possibility, that the plant kingdom has been conducting a conversation we lacked the instruments and the imagination to overhear.

This book will give you both.



Dr. Helene Marchetti

Chair, Department of Cellular Biophysics

ETH Zurich

 


Preface





This book began with a malfunction.

In 2011, during a routine experiment examining photosynthetic efficiency in wheat seedlings under UV-B stress, a photomultiplier tube in my lab at the Institute for Advanced Plant Research produced a readout that made no sense. The sensor was calibrated for low-level biophotonic emission, the kind of faint metabolic glow that living tissues have been known to emit since the work of Alexander Gurwitsch in the 1920s. What I expected to see was a gradual, diffuse rise in photon output corresponding to oxidative stress. What I saw instead was a series of discrete, rhythmically spaced bursts. Not noise. Not artifact. Pulses.

I checked the equipment twice, then a third time. The waveform persisted. Over the following weeks, I designed a series of experiments to rule out every instrumental artifact I could conceive of. The pattern survived every test. When I finally shared the raw data with two colleagues, neither of them could explain it away either, though both tried.

It would be another four years before I felt confident enough in the findings to present them publicly, and another three years after that before I allowed myself to use the word 'communication' in a peer-reviewed paper. Scientists are trained to be conservative with language, and for good reason. The history of biology is littered with premature announcements of consciousness, language, and intelligence attributed to organisms that turned out merely to be doing chemistry. I did not want to join that lineage.

But at some point, the weight of evidence compels a reckoning. The UV pulse sequences I and my collaborators have documented are not random. They are not simply correlated with metabolic activity in the way that a car engine produces heat. They carry information. They are generated differentially in response to specific stimuli. They elicit specific responses in neighboring organisms. The structure within them is not noise. By any operationally defensible definition of the term, they constitute a signaling system, and a signaling system with this degree of specificity and bidirectionality is, within the field of animal communication science, recognized as language.

I am a plant biophysicist, not a linguist or a philosopher of mind. I have tried in this book to be precise about what the data show and what they do not show, and to be honest about the boundaries of current knowledge. There is much we still do not understand. The decoding of specific signal sequences remains incomplete. The full range of organisms that participate in this communication network has not been catalogued. The evolutionary origins of the system are still being reconstructed.

What we do know is enough to change the way you think about a garden.

This book is written for readers who are scientifically curious but may not have a formal background in plant biology or biophysics. I have tried to make the technical material accessible without sacrificing accuracy. Where I simplify, I have tried to signal that simplification is occurring. Where I speculate, I have tried to mark the speculation as such. The science is presented honestly. The wonder is genuine.



Prof. Orvindal Quex

Institute for Advanced Plant Research
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