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CHAPTER 1 
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OPPOSITE TOP Leucocoprinus cepistipes. OPPOSITE MIDDLE Hemitrichia sp. (© Taylor Lockwood). OPPOSITE BOTTOM Mycelium.

What goes on beneath a forest floor is just as interesting—and just as important—as 
what goes on above it. A vibrant network of nearly microscopic threads is recycling 
air, soil, and water in a continuous cycle of balance and replenishment. Survival 
depends not on the fittest, but on the collective. 

Imagine a log that was once was a tree. Maybe it died of old age or became infected by a disease 
and fell over. When it did, fungi spread into the log from the earth below and started decomposing it. 
These fungi are part of a vast network of underground vegetation called mycelium, composed of very 
tiny, cobweb-like threads of organic life called hyphae. All along the thousands of miles of mycelium 
occupying this one big log, the mycelium uses the fungi to send out enzymes and organic acids that 
break down the lignin in the wood’s cell walls that gives the wood its structure and strength.

In the process of decaying, the wood releases its nutrients. Those nutrients become available to 
other organisms in the food web, including the fungus, which distributes the nutrients through the 
mycelium. After many challenges, these networks come to the surface and form mushrooms, the repro-
ductive structures of fungi. Mushrooms are literally “the tip of the iceberg.” When we see mushrooms, 
there's actually a vast network of mycelium hidden in the ground beneath them. Only about 10 
percent of all fungi produce mushrooms. But when you pick a mushroom, you stand upon a vast, 
hidden network of fungal mycelium that literally extends underneath every footstep you take. These 
networks are the foundation of life. They create the soils that nourish all life on land. Without fungi, 
we do not have soil. Without soil, there is no life. 

Without this metamorphic process, the planet would choke. Forests would be miles deep in 
organic decay. The only reason we can walk around in most woods is because thousands of species of 
fungi are decaying all of the organic detritus on the forest floor, recycling the dead material and begin-
ning the renewal of life.

Once the log starts to decay and release nutrients, other organisms such as mites and nematodes 
move in and start eating the fungus, small bits of leftover wood, and other organic material, which 
they ultimately excrete. Some of that ends up in the nutrient cycle, and then other critters like spring-
tails or spiders come along and eat the nematodes, and then other creatures eat the springtails and 
spiders, and so it goes up the food chain to larger and larger organisms. Even mushrooms become food 
for squirrels, and eventually something will eat the squirrel—maybe a bird, maybe a bear—and it’s all 
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Forests are incredibly complex places with trees of many different sizes and compositions, depending 
on the type of forest. There are little trees coming up in the understory, and then there are the 
parents, the big trees that provide the seeds for the forest’s continued diversity and generational health. 
We call the biggest and the oldest of these trees Mother Trees because they are connected below 
ground to all the other trees around them—their community—by what we call a mycorrhizal fungus.

A mycorrhizal fungus is a special kind of organism that forms a symbiotic relationship with the 
tree. It wraps its fungal body around soil particles, extracting nutrients and water that it then brings 
to the roots of the tree. In return for this precious nourishment, the tree obliges the fungus by 
providing it with the sugars that the fungus needs to survive. These sugars are infused with carbon 
that the tree has accumulated through photosynthesis.

Climate change is the result of an accumulation of greenhouse gasses in the atmosphere, and 
carbon dioxide (CO2) is the biggest culprit. Carbon dioxide is also what plants photosynthesize. They 
put that carbon in different places, such as their leaves and trunks, but we now know that 70 percent or 
more of that carbon actually ends up below ground.1 It’s first stored in the cell walls of plants until it’s 
traded for nutrients via these root exchanges with mycorrhizal fungi. Once the carbon has been absorbed 
by these fungi, it can stay underground for thousands of years. And surprisingly, when mycelium dies, it 
also locks in the carbon for extended periods of time, building a carbon reserve for the future.

These mycorrhizal fungi form a network of threads that bond with the roots of other trees in 
the neighborhood and connect them all, no matter the species, like underground telephone wires. 
The biggest and oldest trees—the Mother Trees—have the largest root systems and the most root tips 
intertwined with these fungi, and they therefore connect with more trees.

We often think of kin selection or kin recognition as an animal behavior, but our research is 
showing that these Mother Trees also recognize their own kin—their seedling offspring—through these 
mycorrhizal networks and communicate with each other through carbon.2 Carbon is their universal 
language. The stronger trees support the weaker ones by regulating the flow of carbon between them. 
If a Mother Tree knows there are pests around and her offspring is in danger, she’ll increase their 
competitive environment. A good example is the Leucaena leucocephala (commonly known as the white 
leaf tree or river tamarind, among other names) that is native to southern Mexico and northern 
Central America. When it senses a competing species, it releases a chemical into the soil that stops 
the competitor’s growth. It’s a magical thing and it could not happen without the fungi.

linked back to that original wood-decomposing fungus. When each organism reaches the end of its life, 
it returns to the soil and continues replenishing the cycle.

In all ecosystems, death and decay are the fundamental beginning of life. If a forest never went 
through this process, it couldn’t regenerate. It would crowd near big trees, leaving few gaps for young 
ones. The big trees would suck up the light, water, and nutrients. Decay organisms like fungi are 
crucial for that process of regeneration. They are the building blocks of the ecosystem, the funda-
mental starting place for how a forest grows.
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TOP An unidentified mushroom and mycelium on tree bark. 

Scientists have been obsessed with competition 
and the survival of the fittest ever since Charles 
Darwin posited the theory of natural selection. In a 
lot of ways, our innate competitive instincts influ-
ence how we view each other and manage the 
natural world around us. We tend to favor those 
individuals who are big and strong and best posi-
tioned to win. We do this in forestry, in agriculture, and in fisheries. And yet the way people behave 
and thrive depends on a community. It’s no different in the forest. The cooperation that goes on 
between trees and plants is just as important as the competition, which allows them to work together 
to adjust to changes and threats in their environment.

We’ve always thought of plants and trees and fungi as essentially inert objects that don’t interact 
with each other, that don’t build things. But my work and others’ is showing that they need each 
other to share the load and grow as one: You do this, I’ll do that, and together we will thrive. This 
gives me incredible hope. Nature wants to heal itself; even if you try to make a bare space, plants will 
fill it in. They want to be there. They just show up and start doing their thing. So by maintaining 
and protecting the plants, the forests, and the fungal networks, we will help to support a beautiful, 
resilient community that is also a natural engine for restoring and maintaining a sustainable planet.
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“By maintaining and protecting the plants, the 
forests, and the fungal networks, we will help 
to support a beautiful, resilient community 
that is also a natural engine for restoring and 
maintaining a sustainable planet.”


