
Never Underestimate the Intelligence of Trees 

Plants communicate, nurture their seedlings, and have 
emotional responses.  

By Brandon Keim October 31, 2019  

http://nautil.us/issue/77/underworlds/never-underestimate-the-
intelligence-of-trees? 

(Don Chapin interjection: WRT tree communication, also 
reference my individual experiences, as noted in “my 
individual tree communication experiences” from “Top 50 
Peak Spiritual/Mystical Experiences” our topic, “Working With 
Global Tree Energies” from my three-year stint in moderating 
a Healing Earth group.) 

Consider a forest: One notices the trunks, of course, and the 
canopy. If a few roots project artfully above the soil and fallen 
leaves, one notices those too, but with little thought for a matrix 
that may spread as deep and wide as the branches above. Fungi 
don’t register at all except for a sprinkling of mushrooms; those are 
regarded in isolation, rather than as the fruiting tips of a vast 
underground lattice intertwined with those roots. The world 
beneath the earth is as rich as the one above. 

For the past two decades, Suzanne Simard, a professor in the 
Department of Forest & Conservation at the University of British 
Columbia, has studied that unappreciated underworld. Her 
specialty is mycorrhizae: the symbiotic unions of fungi and root 
long known to help plants absorb nutrients from soil. Beginning 
with landmark experiments describing how carbon flowed between 
paper birch and Douglas fir trees, Simard found that mycorrhizae 
didn’t just connect trees to the earth, but to each other as well. 

Simard went on to show how mycorrhizae-linked trees form 
networks, with individuals she dubbed Mother Trees at the center 
of communities that are in turn linked to one another, exchanging 
nutrients and water in a literally pulsing web that includes not only 
trees but all of a forest’s life. These insights had profound 
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implications for our understanding of forest ecology—but that was 
just the start. 

TREE WHISPERER: “I think that we’re so utilitarian with plants 
and we abuse them to no end. I think that comes from us having 
our blinders on. We haven’t looked,” says forest ecologist Suzanne 
Simard (above). Jdoswim / Wikimedia  

It’s not just nutrient flows that Simard describes. It’s 
communication. She—and other scientists studying roots, and also 
chemical signals and even the sounds plant make—have pushed 
the study of plants into the realm of intelligence. Rather than 
biological automata, they might be understood as creatures with 
capacities that in animals are readily regarded as learning, memory, 
decision-making, and even agency. 

This can be difficult to wrap one’s head around. Plants are not 
supposed to be smart, at least not according to the rubric of 
traditions known as western thought. There’s also a case to be 
made that, while these behaviors are indeed extraordinary, they 
don’t map neatly onto what people usually mean by learning and 
memory and communication. Perhaps trying to define plants’ 
behavior according to our own narrow conceptions risks obscuring 
what is unique about their intelligence. 



It’s a rich and fascinating debate, one that won’t be answered 
without a great deal more research—and that research ought to be 
conducted with an open mind to the possibility that plants have 

minds. Simard spoke with Nautilus from her office at the University 
of British Columbia about the horizons of her work. 

To get the ball rolling, can you tell me about Charles and 
Francis Darwin’s root brain hypothesis? 

Behind a growing root tip is a bunch of differentiating cells. Darwin 
thought those cells determined where roots would grow and forage. 
He thought the behavior of a plant was basically governed by what 
happened in those cells. 

The work I and others have been doing—looking at kinship in 
plants, how they recognize each other and communicate—involves 
the roots. Except now we know more than Darwin did; we know 
that all plants, except for a small handful of families, are 
mycorrhizal: The behavior of their roots is governed by symbiosis. 

It’s not just those cells at a plant root’s tip, but their interaction 
with fungus, that determines a root’s behavior. Darwin was onto 
something. He just didn’t have the full picture. And I’ve come to 
think that root systems and the mycorrhizal networks that link 
those systems are designed like neural networks, and behave like 
neural networks, and a neural network is the seeding of intelligence 
in our brains. 

You’ve written that what makes neural networks so special is 
their scale-free character, which plant networks share as well. 
What does scale-free mean? Why is it so important? 

All networks have links and nodes. In the example of a forest, trees 
are nodes and fungal linkages are links. Scale-free means that there 
are a few large nodes and a lot of smaller ones. And that is true in 
forests in many different ways: You’ve got a few large trees and then 
a lot of little trees. A few large patches of old-growth forest, and 
then more of these smaller patches. This kind of scale-free 
phenomenon happens across many scales. 
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You can smell the defense chemistry of a forest under attack. 
Something is being emitted and plants and animals perceive that 
and change their behaviors. 

Do you see scale-free networks at the level of individual trees, 
too, in the interactions within a single root system? 

I haven’t actually measured that, but there’s many things that you 
could look at. For example, root size. You’ve got a few large roots 
that support finer and finer roots. My guess is that they follow the 
same pattern. 

What makes that configuration so special? 

Systems evolve toward those patterns because they’re efficient and 
resilient. If we think of my forest, and the networks I’ve described, 
that design is efficient for transmitting resources among trees and 
how they interact with each other. In our brains, scale-free 
networks are an efficient way for us to transmit neurotransmitters. 

There’s something so primally amazing about networks 
between and within trees having similar properties to the 
networks in our brains. In the case of our brains, we 
understand that there’s something about the structure of these 
networks that gives rise to cognition. What are some examples 
of plant cognition? 

How do you define cognition? I’m asking because there’s a whole 
group of scientists who say we shouldn’t use that term because it 
means different things. 

Would it be any better if I had used the word “intelligence”? 

I’ve used the word intelligence in my writing because I think that 
scientifically we attribute intelligence to certain structures and 
functions. When we dissect a plant and the forest and look at those 
things—Does it have a neural network? Is there communication? Is 
there perception and reception of messages? Will you change 
behaviors depending on what you’re perceiving? Do you remember 
things? Do you learn things? Would you do something differently if 



you had experienced something in the past?—those are all 
hallmarks of intelligence. Plants do have intelligence. They have all 
the structures. They have all the functions. They have the 
behaviors. 

 
Also in Environment    

The Woods That Time Forgot 

By Christopher Wharton 

View Video To view the video, click the “play” icon above. Deep in 
the woods”: The opening line of narration is perhaps a little 
unnerving, a Grimm way to begin a wildlife documentary, especially 
considering it is filmed on...READ MORE  

Another word that can be slippery is “communication.” I would 
define communication as any exchange of information. That’s a 
very big umbrella; it can apply to, say, the co-evolution of berry 
coloration and bird tastes, so that over time berry color 
becomes more appealing to birds and correlates with nutrient 
properties. That’s communication—but we categorize that 
differently than we do the alarm calls squirrels give when a 
hawk approaches, or the conversation you and I are having 
right now. Where in that spectrum do plant communications 
fall? 

Right in there. And we’re prisoners of our own western science; 
indigenous people have long known that plants will communicate 
with each other. But even in western science we know it because 
you can smell the defense chemistry of a forest under attack. 
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Something is being emitted that has a chemistry that all those other 
plants and animals perceive, and they change their behaviors 
accordingly. 

Putting science on that raises our own awareness that these plants 
are communicating just like we are. It’s just not a vocal thing—
although some people are even measuring acoustics in trees and 
realizing there’s lots of sounds that we can’t hear, and that could be 
part of their communication. But I don’t know how far that research 
has gone. In my own work I’ve looked at the conversation through 
chemistry. 

When you and I communicate, though, regardless of whether 
it’s through sounds or scents, there are still individuals 
involved who have internal models of the world. It’s a 
conversation between conscious individuals, rather than an 
exchange of information that takes place without some 
awareness of that information being exchanged. Does that type 
of communication exist among plants? I’m not trying to 
reinforce some hierarchy where one type of communication is 
better than another, but to understand the distinctions. 

I think what you’re trying to get at is whether there’s a 
purposefulness to it. 

A purpose, and also some locus to receive and direct that 
purpose. In the animal intelligence world, some philosophers 
now talk about pre-reflective self-awareness. The idea is that 
there’s a coherent sense of self, an awareness that you are you, 

that’s possessed by all animals by virtue of their having senses 
and some capacity for memory. The moment there’s perception 
and memory, there’s a self. Do you think plants have a self that 

is making those communications? 

Those are really good questions. Probably the best evidence we 
have—and keep in mind that scientists have looked at humans and 
animals a lot longer than plants—is kin recognition between trees 
and seedlings that are their own kin. Those old trees can tell which 
seedlings are of their own seed. We don’t completely understand 
how they do it, but we know there are very sophisticated actions 



going on between fungi associated with those particular trees. We 
know these old trees are changing their behavior in ways that give 
advantages to their own kin. Then the kin responds in sophisticated 
ways by growing better or having better chemistry. A parent tree 
will even kill off its own offspring if they’re not in a good place to 
grow. 

When you go and whack off the top of a plant, there’s a huge 
response there. It’s not a benign thing. Is that an emotional 
response? 

That last example, of a mother tree killing her offspring if 
conditions are unfavorable, touches on what I was trying to get 
at. Does the mother tree know she’s doing it? Is there a 

choice? Can a mother tree choose whether or not to provide 
care, and then at some level does she know this? 

We have done what we call choice experiments, in which we have a 
mother tree, a kin seedling, and a stranger seedling. The mother 
tree can choose which one to provide for. We found that she’ll 
provide for her own kin over something that’s not her kin. Another 
experiment is where a mother tree is ill and providing resources for 
strangers versus kin. There’s differentiation there, too. As she’s ill 
and dying, she provides more for her kin. 

We’ve done lots of experiments where we adjust the health of the 
donor—the mother tree—versus the health of the recipient, the 
seedling, by altering levels of shade or nitrogen or water. It matters 
what condition each of them is in; they can perceive each other, and 
those decisions are made depending on conditions. If we suppress 
the health of the recipient seedling, the mother tree will provide 
more resources than if we don’t. 

We focus mostly on a one-way thing rather than both ways. It’s 
hard to manipulate and measure big old trees; we’ve been trapped 
by the sheer size of trees and how they respond, how we can 
manipulate them and then measure their responses because they’re 
diluted against this bigger array of things going on with them. I 
think we should do those experiments—it seems crazy that it 
wouldn’t be a two-way perception. 



Does a mother tree have a mental image of those seedlings? Of 
course, a mental image is a very animal-specific concept. But 
does it have some internal construct, however it’s represented? 
Is that the same thing as having a memory of the seedlings in 
the way I have a memory of, say, my cat? I can think about my 
cat right now even though he’s in another room, not because 
I’m perceiving him but because I have a mental construct. 

You can look at the rings of a tree. The interactions with seedlings 
affect growth rates; they affect how much water and nutrients are 
taken up. People can reconstruct this and say, “Oh, this neighbor 
died over here in this particular year. This tree got released.” They 
can even compartmentalize those responses in certain parts of the 
tree trunk. Different plants have different abilities to do that, but 
the memory is housed in the tree rings of all trees. In conifers, they 
also house those memories in the chemistry of their needles. An 
evergreen tree, for example, will hold on to its needles for five to 10 
years. 

We know old trees change their behavior to give advantages to their 
own kin. A parent tree will kill off its own offspring if they’re not in a 
good place to grow. 

In research on animal intelligence, there’s long been an 
emphasis—arguably it’s still there now—on non-emotional and 
non-affective forms of cognition. Now more and more 
researchers are also studying emotions, and realizing that 
those other forms of cognition, like memory and problem-
solving and reasoning, are intertwined with emotion. 

If you take the neurobiology underlying our emotions out of the 
equation, then problem-solving and reasoning don’t develop. With 
plants, most of the research I’ve read has been about the quote-
unquote non-emotional side of things. Is there also emotion in 
plants? 

I wish I knew more about emotion and affective learning. That said, 
let’s say you have a group of plants and stress one out, it will have 
a big response. Botanists can measure their serotonin responses. 
They have serotonin. They also have glutamate, which is one of our 



own neurotransmitters. There’s a ton of it in plants. They have 
these responses immediately. If we clip their leaves or put a bunch 
of bugs on them, all that neurochemistry changes. They start 
sending messages really fast to their neighbors. 

Is that an emotional response? I guess it is. But I can hear my 
botanist side saying, “That’s not an emotion. That’s just a 
response.” But I think we can draw these parallels. It comes down 
to language again, to how we apply this language to look at these 
responses in plants. 

I think bridging that communication gap is important so that people 
realize that when you go and whack off the top of a plant, there’s a 
huge response there. It’s not a benign thing. Is that an emotional 
response? It’s certainly trying to save itself. It upregulates. Its genes 
respond. It starts producing these chemicals. How is that different 
than us all of a sudden producing a whole bunch of 
norepinephrine? 

Are there things we’re missing in plants because our concepts 
of intelligence are drawn from humans and from animals? 
There could be whole ways of being we don’t even have words 
for. 

I think that we are. I think that we’re so utilitarian with plants and 
we abuse them to no end. I think that comes from us having our 
blinders on. We haven’t looked. We just make these assumptions 
about them that they’re these benign creatures that have no 
emotion. No intelligence. They don’t behave like we do, so we just 
block it out. 

The other thing I’m going to say is that I made these discoveries 
about these networks below ground, how trees can be connected by 
these fungal networks and communicate. But if you go back to and 
listen to some of the early teachings of the Coast Salish and the 
indigenous people along the western coast of North America, they 
knew that already. It’s in the writings and in the oral history. 

The idea of the mother tree has long been there. The fungal 
networks, the below-ground networks that keep the whole forest 



healthy and alive, that’s also there. That these plants interact and 
communicate with each other, that’s all there. They used to call the 
trees the tree people. The strawberries were the strawberry people. 
Western science shut that down for a while and now we’re getting 
back to it. 

What other relationships are possible? What does it mean to be 
giving, to be empathic with the vegetal world? 

There’s two words that come straight to mind. One of them is 
responsibility. I think that modern society hasn’t felt a 
responsibility to the plant world. So being responsible stewards is 
one thing. And also regaining respect—a respectful interaction with 
those trees, those plants. 

If you’ve ever read Braiding Sweetgrass by Robin Wall Kimmerer, 
she talks about how she’ll go into the forest to harvest some plants 
for medicine or food. She asks the plants. It’s called respectful 
harvest. It’s not just, “Oh I’m going to ask the plant if I can harvest 
it, and if it says no, I won’t.” It’s looking and observing and being 
respectful of the condition of those plants. I think that’s the 
relationship of being responsible—not just for the plants, but for 
ourselves, and for the children and multiple generations before and 
after us.  

I think this work on trees, on how they connect and communicate, 
people understand it right away. It’s wired into us to understand 
this. And I don’t think it’s going to be hard for us to relearn it. 

Brandon Keim is a freelance nature journalist and author of The Eye 
of the Sandpiper: Stories from the Living World. He is now working on 
a book about animal personhood and our relationships to nature. 
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