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“Judith Polich has given us a magnificent gift in writing Why Can’t We Be More Like Trees? She brilliantly points out that we must awaken to the ancient indigenous wisdom that everything is alive, is conscious, and interconnected. In Why Can’t We Be More Like Trees? she inspires a more holistic approach to life through her emerging narratives and gets readers to think outside the box. Judith is so passionate about waking people to an entire new level of consciousness. A remarkable book written so beautifully, it has a healing energy that can be felt through every page.”

SANDRA INGERMAN, M.A., INTERNATIONAL SHAMANIC TEACHER, COAUTHOR OF SPEAKING WITH NATURE, AND AUTHOR OF WALKING IN LIGHT
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Author’s Note

This book is about narratives—the new and old stories that shape our behavior. We examine the tired stories that have brought us to the edge of a human-created apocalypse and the emerging stories that, with luck, will keep us from falling over the brink and may even lead us to the next phase of planetary evolution and a greener, more conscious world.






INTRODUCTION

Oak (Quercus)

A large long lived, deciduous tree native to Europe, the Caucasus, Asia Minor, and North Africa. . . . Together with a long list of economic benefits it bestows, the oak seems to have a rather caring quality. It is not surprising that the ancient Gauls and the Romans associated the oak with Mars Silcanus, the god of agriculture and healing.

THE MEANING OF TREES

My earliest memories are about trees. I grew up on a farm in northern Wisconsin near Lake Superior and within hollering distance of a million acres of national forest. There was a small grove of Norway spruce in our backyard. It functioned as my playground. It contained a small sandbox and a home for all my outdoor toys. I could barely walk, but I remember crawling around on the spongy, fragrant forest floor layered with soft red-gold needles. The canopy provided wonderful shelter from sun and wind. It smelled tantalizing, pungent, piney, and, in a way, delicious. Sometimes I would lie on my back and timelessly watch the upper branches sway gently in the breeze. Sometimes I would fall asleep, dreaming my own version of “rock-a-bye baby on the tree top.” I always felt safe and wonderful there—a small, solitary child, almost hidden under the large and fragrant interlocking branches of what was a mother tree and six of her offspring.

As soon as I was old enough to wander off by myself, I spent most afternoons, when I was not in school, in the nearby woods. Our farm bordered a pastured woodlot owned by my aunt. It was a jungle of poplar, maple, hazelnut, raspberry bushes, and an occasional oak. My hangout was what I thought of as a giant oak about a quarter of a mile from our house. After crossing a little creek and dipping under the barbed-wire fence, I was off to be with my friends—my tree friends. I did not consciously think of them as tree friends, but they were all of that and more. It was just my place, and I knew I was always welcome and protected there. And, of course, it was magical, filled with little creatures and smells and adventures. I would lean up against my oak, watch the poplars quaking in the breeze, take in the smells of the season, hunt for raspberries and hazelnuts, and listen to the red-winged blackbirds calling from the cattails and the loud and joyful frog chorus in the nearby pond. There was no place I would rather be. Mostly it was just peaceful—a place I always felt calm and connected. What I felt connected to was everything around me: the grass, the trees, the sky, the birds—everything. It was all vibrantly alive, and I was a part of it. I did not know it at the time, but this was not normal. I did know enough not to talk much about it though. . . .

Not far from my oak were several giant blackened tree stumps. They were as wide across as I was tall. Their hollowed-out centers made great natural thrones filled with moss and treasures. I would climb inside, place myself on these thrones, and absorb the marvels of my forest kingdom. I would later find out that they were the remnants of a massive forest of mature white pine that had covered much of the north-central and northeastern tier of America. These old-growth forests were logged out in the eighteenth, nineteenth, and early twentieth centuries. Subsequently, their stumps were blackened by fires. Some trees were over five hundred years old. They grew up to 230 feet tall. Their canopies were so thick and enclosed that it was said that squirrels could jump from treetop to treetop for miles.

Occasionally, when I was older, I would go back to visit my oak. It turned out to be not nearly as big as I remembered. It all seemed ordinary—just an average-sized oak at the edge of a pasture near a small, muddy pond. The magic was gone. I had lost the ability to see with an unconditioned lens.

When I was in my twenties, I fell back in love with the natural world. My eyes again opened to the wonders of the world around me. I once again became a creature of the forest. And I was not alone. This was the beginning of the environmental movement. My tribe and I lived in and loved in the forest. And we felt loved in return.

As a graduate student in the newly formed Institute for Environmental Studies at the University of Wisconsin, Madison, I would take undergrads out to the woods, on the rivers, and tromp around in the spectacular valleys and glens of southern Wisconsin, where I would let nature’s magic do its work. It was called immersing. Sometimes we would bury ourselves in the northern bogs, as Aldo Leopold had, and just lie there, our noses above water, soaking in the marsh world. And, of course, we would swing high in trees in the wind, as John Muir had taught us.

Immanent immersion and God were everywhere. Awake to the living reality all around us. And then I went to law school. As it happens, I took a turn in the road. Law school, like any professional training, is also an immersion—an immersion into a narrow, precise worldview. It requires adherence to a linear and compartmentalized conceptual understanding of norms and rules and codified consensual realities. It uniquely hones the development of the rational, analytical part of our mind, at the cost of our more holistic, inclusive attributes.

I was a good student and a good lawyer, but I was inwardly conflicted. There was really no such thing as a holistic lawyer, but I did try again and again to approach my professional life with some sense of integration. Ultimately, I had to split my worlds. There was work and its heady, but dull, abstract complexity. There was the rest of my life—the real part, which I considered my spiritual self—with its wild adventures with shamans, power points, Inca masters, and gurus of all persuasions. But I came to understand that what I truly sought was to commune directly with nature—with all of life. At some point, I realized that for most of my adult life, I had been trying to reclaim the innocent acceptance of the vital interconnection with the whole of life that I felt as a child in the nurturing embrace of my old friend, the oak tree.

I came to understand that duality was merely a false convention. I realized that my personal journey of integration and reconciliation of my rational ego-based self and my spiritual, holistic, nature-based self was my path. I understand now that my process is really everyone’s journey, as we all stand now at another turn in the road.

ABOUT THIS BOOK

Chapter One, “The Heart-Brain of the Forest,” tells the story of the forest and plant networks based on revolutionary research that uses new technologies to allow us to “see” the extraordinary interactions and communication that happen underground, in a world we never before thought of as sentient, much less a world from which we can draw great wisdom. We discuss how trees communicate, how they share resources and care for their offspring, the elderly, and the infirm, all the while expressing behaviors that can only be described as cooperative, altruistic, and holistic.

Chapter Two, “Finding Our Place in Nature” describes how plants, throughout our evolutionary history, created diverse ecosystems that animals thrive in. It then tells us the story of how humans—and all animals, since we do not photosynthesize—have been shaped by a very different evolutionary pathway, which requires different and more competitive strategies for survival. We explore how the path of predation led to the development of a central brain and nervous system and hardwired instincts. We discuss the cognitive revolution, which apparently was due to a random mutation in our species, Homo sapiens, and led suddenly to new mental abilities and perceptions, including abstract thought, reductionism, the subject-object dichotomy, and other mental constructions that led to false narratives and that placed us outside of nature. This radical shift led to our advance as the dominant species and ultimately to our disastrous impact on our planetary home.

Chapter Three, “How Nature Heals Us,” describes how the plant kingdom, and specifically the forest community, offers us many avenues to heal our sense of dissociation and disenchantment, as well as correct the many misconceptions we harbor that place us outside of nature. We explore new narratives emerging in science that explain how spending time in nature de-stresses us, calms the limbic system, enhances our immune system, and increases our serotonin levels. We explore the history of healing plants and our apparently innate biophilia: our love of nature and the natural world. We discuss how time in nature helps our overstressed minds rest and relax, and the role neurohormones like oxytocin may play in this process. Finally, we explore what new neurological research suggests about how nature helps us drop our sense of separate self and shift to a more holistic perspective by suppressing our brain’s default-mode network, analogous to what happens when we meditate or take mind-altering substances like LSD and psilocybin.

Chapter Four, “Our Tree Connections,” examines the attributes we share with plant and forest communities and how we are radically different from each other. We may be competitive, but we are also the most social and cooperative of all mammals. Social science tells us that cooperation, altruism, and kindness are now believed to be genetically coded in humans. Emerging narratives suggest that natural selection may favor mutual and communal benefit rather than individual benefit. We discuss the role of neurohormones like oxytocin and cannabinoids in the development of these behaviors. Plants, we find, also produce neurohormones. We explore the results of research on plant neurobiology and plant neurochemistry and the extraordinary dispersed and collective intelligence and sensory awareness of our green allies. These new narratives point to major perceptual shifts.

Chapter Five, “Greening Our Stories,” examines how our spiritual belief systems and practices are slowly greening as we face a climate catastrophe. We examine how the evolving narratives found within our four major religions, Christianity, Islam, Hinduism, and Buddhism, which are adhered to by some 6.5 billion people, are greening and encouraging sane practices and policies like sustainability and integral ecology. Pope Francis’s extraordinary 2015 treatise, Laudato si’ (Praise Be to You), clarifies the Christian story of creation and our role as custodians and explains that there is no justification for our exploitation of nature. Islam offers its view as a model for sustainable development and green policy based on the Qur’an. Hinduism tells us again that everything is alive, conscious, and inseparable. Buddhism offers mind-training practices to help us deconstruct harmful mental conditioning and biases and develop greener behaviors. That is the overstory. The understory shows us that our older animistic beliefs are still with us and that our religious stories may have in fact originated from mysterious and surprising plant-based sources.

Chapter Six, “Seeing with a Greener, More Humble Lens,” discusses dangerous cognitive biases such as plant blindness and mindless consumerism. We explore the many ways in which trees and all plants make our lives possible. In addition to providing almost all our food and most of our materials, our green allies filter the air, provide oxygen, remove CO2, create soil, and prevent soil erosion. They also play a critical role in the global water cycle. We discuss how, with the development of widespread agriculture, our brains may have actually changed and learned to compartmentalize and think in a linear way. Our perception became dualistic and fragmented, filled with anthropocentric self-importance. We are now embracing new stories coming from both science and religion. This new worldview is based on concepts like sustainability, integral ecology, and a reconsideration of anthropocentrism. This new narrative is telling us that we cannot understand the whole by simply studying the parts; we are part of an interconnected complex network. Science is now embracing emerging theories of consciousness that tell us we are part of the community of life, and that our old narratives no longer have survival value.

Chapter Seven, “Restoring, Rebalancing, Regreening,” considers just what our role as steward and custodian means as we try to stop the wave of planetary destruction we have set in motion. Our planet is on fire, we are reaching climate tipping points, and the Earth is moving toward the sixth extinction. But there is still time to reverse course if we act on the emerging holistic narratives and direct our unique brilliance and innovative nature to the critical transformation essential for our survival. We examine how the loss of trees and the destruction of habitats can be reversed by tree-planting, restoration, rewilding, and reclaiming land and waters we have destroyed. Trees, which are truly the planet’s super species, may well be the guiding archetype in this massive effort to rebalance our planetary home. This transformation involves a new contract with the other species with whom we share the planet. That means we must live up to our responsibilities—the obligations—that came with the key to this amazing garden of life we call home. We are offered a glimpse of what the new blue-green world we are co-creating with our green allies will look like.

Finally, I would like to point out that I am not a scientist, historian, or philosopher. I am just a curious and optimistic person who loves nature.




THE HEART-BRAIN OF THE FOREST

Birch (Betula)

Named for the whiteness of its bark, the birch shares its name with the ancient Irish goddess Brigid . . . a benevolent deity, a muse to poets and patrons of crafts, particularly spinning and weaving. In Norse and Germanic tradition, the birch is associated with Freya, the Lady of The Forest. . . . The nourishing and caring birch is an image of the White Goddess . . . and stands for motherhood, bosom, and protection.

THE MEANING OF TREES

A new story is beginning to surface, based on revolutionary new technologies that allow us to “see” the extraordinary interactions and communication that happen underground. These techniques reveal a world we never before thought of as sentient—much less a world from which we can draw great wisdom. We are learning to see with new eyes, using new modalities, to extend our very limited senses. In the last couple of decades, research conducted in the soil under trees and other plants has completely revolutionized how we think about trees. This research has been made possible by the availability of state-of-the-art molecular and genetic tools, which allow for low-cost DNA sequencing and advanced molecular microscopy. Scientists can also now make use of tools like mass spectrometers to measure minute amounts of light in underground worlds at molecular levels. What we have learned will amaze you.

Molecular imaging allows the visualization of cellular functions in real time, without disturbing the organisms being studied. Probes known as biomarkers are used to help image pathways or targets; the biomarkers interact chemically with their surroundings and alter an image based on the molecular changes that occur in the area of interest. This technology allows for the imaging of very fine molecular changes. DNA sequencing is now used in molecular biology to study genomes and the proteins they encode. High-throughput sequencing technologies are capable of sequencing many DNA molecules in parallel to create large data sets. Mass spectrometry measures the mass-to-charge ratio of ions. Scintillation counters detect and measure ionizing radiation.* These technologies allow us to see into and analyze the complex dynamics of plant communities and other “alien” underground worlds we could previously only speculate about.

Although these tools were not designed to study soil, as the costs of their use decreased, they have become widely used in many applications and have widened our understanding of formerly hidden worlds. Together these tools have allowed scientists to “see” precisely what happens deep below the forest floor at a cellular level. With this technology, scientists have determined not only that plants communicate—but how they communicate and cooperate. We now know that complex signaling pathways (communication networks) exist between tree roots and fungi, and we can observe the cellular processes that underlie these relationships. Scientists have been able to actually observe the otherwise invisible underground exchanges of carbon sugars and minerals being transferred back and forth between trees at the root level.

Before these new tools were available, we could study the soil with a magnifying glass, but we could not see much other than worms, snails, centipedes, and other barely visible creatures. Most of the creatures that live in the soil are far too small to be seen, even with magnification. Although we cannot see many of them without advanced technology, the soil is full of living creatures. They include archaea, bacteria, actinomycetes, fungi, algae, and protozoa, as well as the larger animals we can see visually, like earthworms, insects, and burrowing mammals. Many of the insects living in the soil are arthropods and have exoskeletons. They include mites, millipedes, centipedes, springtails, and grubs. Up to ninety-five percent of the biomass produced by green plants is consumed by microorganisms. Fungi, in particular, are critically important and make up a large component of the soil community.1

There is still a lot we don’t know about soil and its complex lifeforms. Most have yet to be identified. We do know that half of the biomass of a forest is below the ground. It has been said that there are more life forms in a handful of forest soil than there are people on the planet. They say that each teaspoon of forest soil contains miles of fungal thread. And what that fungal network does will amaze you.2

Previously, we had no idea what happened in the soil at the root level of a plant community. We had no idea how complex life is down there. We were only focused on what we saw above the ground. Trees were either attractive, useful, or a nuisance. They provided shade and added interest to our landscapes. Mostly, they were objects, commodities used as fuel, for lumber, for making paper, and for creating many of the products that make our lives better.

But in the last thirty years, that has changed. Scientists now know a lot more about trees and the forests they live in. With their new tools, they have watched and recorded the exchange of information, revealing a complexity that has forced us to rethink our basic assumptions. They have found the many ways in which a plant community communicates, the degree to which information is widespread within a forest or ecological network, and the elaborate way in which the forest community functions. This research, which has only recently been popularized for the nonscientific reader, is forcing us to rethink everything we know about trees, forests, and plants.

There are now many researchers around the world who are using these new tools to look into the microbial world of soil and microbes and to shed light on the complex social network that exists in an established forest. It no longer makes sense to think of a tree as an individual plant—a tree is an interactive part of a cooperative network. The complexity of that network raises issues of whether trees have consciousness, what kind of consciousness that might be, and whether trees are, in fact, sentient. It is fair to say that a new paradigm is arising in the world of plant ecology. Our long-held assumptions are on very shaky ground.

This all started in 1992, when a researcher named Suzanne Simard was working on a doctoral thesis in the Pacific Northwest. She was studying a plantation and found that when the paper birch trees were cut, the Douglas firs suffered and died prematurely. Of course, that is contrary to what we believed would happen. Foresters thought that getting rid of the birch would have left the firs more sunlight and capacity for photosynthesis. Using new technological tools like mass spectrometers and scintillation counters to study what was going on well below the surface, she stumbled on something unexpected. Using radioactive isotopes in carbon, she found that a huge below-ground network existed between the tree roots of the birch and the fir and symbiotic fungus. We now know, based on the fossil record, that the association between fungi and plants is an ancient one.

Mycelium is the vegetative part of a fungus and consists of branches of thread-like hyphae, which are tiny branching filaments. They are made up of cells that include nuclei and hold genetic material. Their job is to absorb nutrients and transport them to other parts of the fungus. Collectively, they are called mycelium and can run for miles deep underground.

Simard found that deep in the forest floor, there was a huge web of tiny mycelial (fungal) threads that interconnected with the roots of the firs and the roots of the birches, as well as the entire forest network. It was an interactive network. Using the new technology that makes the molecular level visible, she was able to see that the extensive mycelial network transferred carbon—that is, photosynthetic sugar—from the birches to the firs, enhancing the growth of the firs. She found that in some seasons, the firs returned the favor, feeding their forest friends. This was not a forest of individual trees and species; it was a network that cooperated and shared resources. It was a single whole. And, as a single whole, it had internet-like, complex communication. She called the communication mechanism facilitated by the mycelial fibers “the wood-wide web.”3

In a recent book titled The Hidden Life of Trees, German forester Peter Wohlleben tells the story of the life of the forest based on similar research conducted around the world and, in particular, in the forests of Germany.4 He explains in detail what can only be described as true tree friendships. Trees live a long time—hundreds of years—but their lives are very slow compared to ours. They will stand in a forest for their entire life with their roots intertwined with those of neighboring trees. These are tree friends. They communicate with each other, they share food with each other, and they defend each other. These trees live within a rich social network, a network based on sharing, cooperating, and communicating. Not only do they nourish the neighboring tree friends of the same species, they also nourish trees of different species.

Wohlleben explains that there are many advantages to working together. Together, the trees can create an ecosystem that controls temperature extremes and retains more moisture. In an apparently thoughtful and precise manner, they regulate their growth and enhance the growth of others to jointly create a protected environment. While it’s true that trees will compete for sunlight, their care for the community transcends any individual competitiveness. They are careful not to grow thick branches in the direction of a neighboring tree. They don’t take anything more than they can utilize from their other tree friends, and, in fact, will transfer food and nutrients to their tree friends. They will assist if their friends are ill by significantly supplementing their nutrition. Sometimes tree friends even die together. Most of the work Wohlleben cites has been done in undisturbed forests, and he is quick to point out that this isn’t always the case in tree plantations, where trees are more isolated and suffer more, accordingly.

Research conducted at the Environmental Research Institute in Aachen, Germany has shown the degree to which trees will share resources with others.5 Trees grow in different natural conditions. Some have more water in their soil. Some grow in rocky soil. Some are found in rich humus, high in nutrients. Logically, some trees should be able to photosynthesize better than other trees. But according to this research, they all photosynthesize at an equal rate, regardless of their underlying conditions. That can only be possible if they are sharing resources under the ground so that they all can produce the same amount of sugar per leaf. This research has shown that this sharing is conducted at the root level—whoever has excess sugar transfers it to those who are lacking through their roots. I find this absolutely fascinating, as it obviously also implies a certain amount of computational skill. The research also shows that in some species, it is more productive for trees to grow close together so it’s easier for them to help each other.

The Darwinian principle of survival of the fittest does not seem to apply to trees. It’s pretty clear from the research done in the last thirty years or so that the well-being of a tree depends on the well-being of the forest community. Balance, harmony, and cooperation are the keys to survival.

Walking in forests is my favorite pastime. I never grow tired of the same trails. I love watching the subtle changes week to week and the dramatic changes season to season. Yet, my forest walks have changed since I learned of this research. I have realized that I saw only a fragment of what exists, and I misunderstood what I was seeing. I now think of it like this: I am walking in the forest and I see a stranger coming toward me, but I only can see the top half of his torso. That is what I expected to see because I did not realize there was more to him. Now I understand that this person coming toward me has a full body, just like I do, with arms, legs, and feet that touch the ground; furthermore, he is not alone. He is a part of a large interactive community. They are all tree friends, chatting with each and sharing insights. I want to hear what they are saying. I want to get to know them more intimately. Now, when I see a tree, I know there is far more to that tree than what I see at the surface. Of course, there are tree roots that extend deep into the soil. But there is more. There is an entire community that is exceedingly complex and interactive that I can’t see, but that I know exists. This new knowledge informs my limited perception. A walk in the forest becomes a much deeper exploration.

Wohlleben also tells us that research has shown that trees feed and nourish their offspring. And yes, research shows that they can distinguish their young from other saplings. Other research shows that trees send nourishment to a tree that is ill or injured. That would seem to be an act of compassion or kindness. For what other reasons would they give away precious resources? They also take care of the elderly, supplementing the nutrition and water needs of older trees so they can continue to grow. This seems counterintuitive; older trees take up more of the canopy and therefore get more sunlight. And, as an additional altruistic act, trees even transfer their nutrients to neighboring plants before they die.6

One of the most fascinating stories Wohlleben relates is his discovery that vestiges of the stump of a tree that died 400 to 500 years ago showed signs of chlorophyll, indicating that its roots were still alive. Those old roots could not photosynthesize themselves, of course, but they were apparently being fed by the underground tree root and fungal system of the forest network. Why would they do that?

These are mind-boggling findings. Why does the forest network work in this manner? Why do they feed and protect the ill, elderly, infirm, and the young who cannot care for themselves? How is this possible? How do they communicate such detailed, precise, even mathematical information? Does this mean they have cognition? It suggests some level of consciousness. Obviously, these findings have turned the scientific community on its head.

Let’s start with communication. There are numerous ways plants communicate. They obviously don’t speak in the manner we do, but they do seem to have a language. It’s been documented that one form of their language is through smell—or rather, through the scents that they emit. For example, when an acacia tree is being attacked by insects, it will emit a gas, like ethylene, into the air to warn other trees. Those trees will perceive the ethylene and react in turn by creating specific toxins in their leaves that taste bitter to the predators. The scents released vary with the type of attack. It’s been demonstrated that trees will release scent compounds that identify specific types of predators. That suggests an ability to analyze in some manner. These different scents convey specific information. They are like words, understood by both sender and recipient. This scent language tells other trees what kind of toxin would be effective. And their scent vocabulary in extensive. Trees can also release a pheromone that will attract a predator of the bug or insect that is attacking it. Their scent language seems to have many words, with specific meanings. In some cases, the scent tells other trees to create a specific toxin. Other scent messages are even more complex, and they direct a tree to create a specific hormone or pheromone. In The Biophilia Effect, Charles Arvay analyzes Swiss biologist Florianne Koechlin’s findings where she reports that over 2,000 plant fragrances or scents have been found from over 900 plant families. She refers to them as chemical words and says that most are organic compounds called terpenes. That seems like pretty sophisticated language, and it is only one of the ways plants communicate.7 These findings raise a lot of questions about plant intelligence. Significantly, plant behaviors do not seem to be instinct-driven responses. Obviously, if we can even consider applying the term intelligence to plants, we must first acknowledge that their form of intelligence is very different than ours and seems alien to us. But we must ask how this is all possible. And, ultimately, how they got so smart.

I realize I am asking you to stretch a bit here when I suggest that plants have intelligence, are smart, can analyze, and may be conscious. Bear with me. More will be revealed, and you can form your own conclusions. Just keep an open mind. And remember that not all that long ago we did not believe that animals were intelligent or that they had feelings. We did not think they had consciousness or that they could experience pain and suffering. We now understand those premises were false.

We have learned that trees also communicate through their fungal networks using chemical signals and electric currents. There are huge fungal networks that connect individual tree root systems to the root systems of other trees throughout the forest. Those fungal networks broadcast information to all the trees in the network so the trees in the network can act to defend themselves. These fungal networks can cover miles and transmit signals from one tree to another, exchanging information about insects, drought, and other dangers. Trees that have a wood-wide web lead healthier lives and have increased abilities to defend themselves as well as to equitably distribute resources within their community.

Researchers have also found that tree roots send out and receive clicking sounds, perceivable as ultrasonic frequencies that can be heard by other trees. They may do so in times of stress, such as when they are running out of water. They may do so to alert other trees to the need to be more conservative in their water use. They may use ultrasonic frequencies to communicate other matters. This behavior is similar to echolocation. This emerging research field is called bioacoustics, an area that scientists are only beginning to investigate. Research like Monica Gagliano’s also explains that plants communicate by bouncing light signals off their neighbors.8

It is estimated that about ninety percent of all trees and plants have underground symbiotic fungal networks. These fungi or mycelial networks, which are invisible to us, are massive. Some can cover hundreds of acres. Not all fungi are cooperative or beneficial. But overall, they have evolved with their green hosts in a positive manner, and it works for both of them. Vital nutrients are passed through the fungal membranes. The membranes retrieve minerals from deep in the soil, where these nutrients would otherwise be out of a tree’s reach. These are nutrients like nitrogen, phosphorus, carbon, and magnesium, which are essential for the tree’s growth. Fungi can be surprisingly proactive on behalf of their tree allies. One of my favorite stories that was microscopically observed is of mycelial fibers from an oyster mushroom. Like cowboys, using their fibers, they corralled, lassoed, and strangled nematodes living in the soil and carried off these nitrogen-rich critters, transferring their vital nitrogen load directly to the roots of their tree allies. These fungi hunt and mine on behalf of their partners. That is surely something a tree root would be incapable of doing on its own.
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