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What do we mean when we say trees are ‘social’? 
Do they ‘communicate’ with one another?

• Is communication limited to language?



How do trees ‘communicate’ with one 
another?
• Is communication limited to language? NO.

Scientists have learned that trees send electrical impulses, chemical 
information, and nutrients through their roots to other trees.

Trees produce airborne chemical signals to warn other trees about 
insect pests.



How do trees ‘communicate’ with one 
another?

Scientists have learned that trees send electrical impulses, chemical 
information, and nutrients through their roots to other trees.

Trees produce airborne chemical signals to warn other trees about 
insect pests.

• So, underground and through the air – that’s how trees 
communicate



The Hidden Life of Trees by Peter Wohlleben, 
2015

Tim Flannery: “….the most astonishing thing about trees is how social
they are”   (from his introduction to The Hidden Life of Trees by Peter 
Wohlleben, which reported ground-breaking scientific discoveries 
about trees.)



Peter Wohlleben, German forester



Suzanne Simard’s research

• She is professor of forest ecology at Univ. of British Columbia. Her 
research has shown:
• That trees communicate by sending electrical impulses through their 

roots

• Her experiments showed that radioactive carbon dioxide can be 
passed from one tree to another, published in Nature, 1997, was a 
revelation to scientists.



Suzanne Simard’s research

• Her research has shown:
• That substances could pass between trees underground via their root systems 

and fungal connections. 

• Initially this research was controversial; it was new and startling in 1997.

• After 2 decades of research on how trees exchange information, most 
ecologists now agree that trees share food and inform one another of the 
presence of pests. 



Simard views a forest as a single organism, 
connected by the mass of fungi underground.
The ‘wood wide web’

• Her book, Finding the Mother Tree, describes her research and the 
resistance to her ideas from other tree scientists.

• Fascinating Ted Talk



What nutrients and resources are trees 
sharing with one another?
• Water (especially during a drought)
• Sugars
• Carbohydrates
• Carbon



What nutrients and resources are trees 
sharing with one another?
• Water (especially during a drought)
• Sugars
• Carbon

• Simard found that the flow of this nourishment is typically 
from older larger trees to smaller younger trees



Simard’s concept of ‘mother trees’

• Biggest, oldest trees
• Largest, most extensive,
fungal connections





Simard’s concept of ‘mother trees’

-They play a nurturing role to neighboring trees, both their own 
and other species; Douglas firs recognize ‘kin’ by their root tips 
and send more nutrients to them

-Send more water and sugar to young trees



Survival of seedlings

• Seedlings planted with large trees nearby are less vulnerable to 
disease and early death.

• Seedlings planted in clear cut areas have been observed to thrive less 
than if planted with some remaining large trees. Simard describes 
them as “orphaned”.

• Implications for logging industry: danger of clear-cutting.



What do you think about the terminology used by 
Simard & Wohlleben?  Harmful or helpful?



Does terminology lead us astray?

• Simard and Wohlleben describe trees as ‘nurturing’, and ‘warning’ 
other trees of danger. Trees can ‘learn’, ‘remember,’ ‘nurse’.

• They describe trees as if they purposefully help neighboring trees or 
respond to young saplings as their ‘children’.

• Such language is controversial among other scientists who study trees 
and accuse Simard & Wohlleben of using anthropomorphic language.



• Do you think the language used by Simard & Wohlleben is 
appropriate or inappropriate?

• Is calling a large tree a “mother tree” reasonable or is it 
hyperbole?  Do they really “nurse” young saplings?



Wohlleben’s reply to critics:

• Wohlleben says he uses emotional storytelling language because it’s 
not boring to non-scientists.

• Highly technical language is difficult to understand; he wants to 
engage his readers to think of trees as social networks

• “…only people who understand trees are capable of protecting them.”



What are mycorrhizal fungi?

• They are masses of thread-like materials which live underground.

• They penetrate and entangle with tree roots in a symbiotic 
relationship.

• They enable trees to exchange substances via their roots.



Mycorrhizal fungi

• From the Greek:  mykes for fungus and rhiza for root.



Photo of mycorrhizal fungi



Entangled Life: How Fungi Make Our Worlds, 
Change Our Minds and Shape Our Futures by Merlin 
Sheldrake

• “….plants have relied on fungi for nutrition and defense for as long as 
there have been plants.”



What advantage do mycorrhizal fungi have 
over the tree’s roots?

• A single fungus can have threads covering acres of ground, interacting with 
many trees of different species, and linking trees in a wooded area. 

• Threads are called hyphae, some so thin to be invisible to naked eye.

• This has been called the ‘wood wide web’.



Do you have mycorrhizal fungi in your yard?

• Above ground evidence of mycorrhizal fungi?



Ever seen these in your yard?



Mushrooms, the fruiting bodies of fungi



The symbiotic relationship between fungi and 
trees
• What do fungi get out of it?

• What do trees get out of it?

• What does the forest get out of it?



The symbiotic relationship between fungi and 
trees
• What do fungi get out of it?
• Energy-rich sugars and starches from the tree roots; fungi use 30% in fact!

• What do trees get out of it?
• Chemical & electrical messages passed between trees; nutrients and water 

redistributed via the fungi to other trees; fungi have much greater range
• Fungi derive nitrogen and phosphorus, and other minerals from the soil and 

pass it to trees, which cannot get these substances on their own. 
• Protection from pathogens.

• What does the forest get out of it?



The symbiotic relationship between fungi and 
trees
• What do fungi get out of it?
• Energy-rich sugars and starches from the tree roots

• What do trees get out of it?
• Chemical & electrical messages passed between trees; nutrients redistributed

• What does the forest get out of it?
Simard:  Fungi networks act as gigantic redistribution centers for 
resources among trees.



How do trees protect themselves from insect 
predators?



How do trees protect themselves from insect 
predators?
• Trees can identify specific insects that are attacking them by their 

saliva. They can respond by:

• Producing airborne chemicals (terpenes) that attract enemies of the insects 
chewing on their leaves

• Releasing chemicals into bark & leaves, turning them bitter, and into the 
wood to discourage insects from laying eggs.



Examples of protection from predators

• Trees can respond by:

• Release an airborne chemical (terpene) that attracts enemies of the pests; 
this might be predator who eats the insects (wasps and ladybugs who eat 
aphids)



Pine trees attacked by certain caterpillars can 
release terpenes that attract wasps which lay eggs 
in those caterpillars.



A pest attacking our ash trees

• The emerald ash borer is
killing ash trees in large numbers; 

especially dangerous
because it is an alien insect





Weapon to save our ash trees?

• The emerald ash borer is killing ash trees in large numbers; especially 
dangerous because it is an alien insect

• Possible solution: import Asiatic wasps that lay their eggs in the 
emerald ash borer’s eggs which kills the future ash borer

• Controversial, but seems to be working in some states



Other ways trees protect themselves from 
insect predators?

• Producing a toxin that makes their leaves less palatable (oaks 
produce tannin)

• Oaks also send chemical and electrical signals through their roots to 
nearby oaks, which then start pumping tannin into their leaves too.



White oak (one of Charlottesville’s ‘notable 
trees’)



Trees release airborne chemicals that warn 
nearby trees of pests.



How do trees protect themselves from insect 
predators?
• Trees can identify specific pests that are attacking them by their 

saliva. They can respond by:

Releasing terpenes that warn 
nearby trees a pest is in the 
neighborhood 
(giraffes eating acacia leaves)



• Acacia trees attacked by
giraffes will warn nearby trees 
by releasing terpenes.
Those trees then start
pumping toxins that make
the leaves bitter.



The life and health of a forest; the role of 
dead trees, standing and fallen.



Standing dead trees are called ‘snags’



Snags



How do dead trees help a forest?

• David Haskell in “The Songs of Trees” says:

“ A downed tree in a temperate forest might live in death as long as it stood in 
life.”



Fallen dead tree, still giving life to other trees 
as well as feeding a myriad of other species.



Fallen logs: perhaps the most overlooked, 
underrated components of the forest ecosystem
• Give more light to understory trees and shrubs

• Provide food for numerous insects & shelter for small animals





Fallen logs:  how do they help?

• Their mycorrhizal network continues to function underground, 
helping to decompose organic debris

• Tree decomposes into organic debris and eventually forest soil
• This takes many years…..



Fallen dead tree



• Fallen dead trees benefit nearby saplings and are 
essential are for wildlife.

• Fallen logs, like ‘mother trees’, can still nurture the 
seedlings by providing nutrients.



Seedlings can shoot 
directly out of wet, 
nutrient-rich rotting logs.



What are old growth forests?

• Stands of large trees, greater than 200 to 300 years old

• Very few in the world still qualify as old growth forests; none in 
central Europe; several patches in the U.S. but only 1% of the forests 
covering the northeast are old growth.

• Until 1970’s and the Endangered Species Act these forests were not 
regarded as treasures.



Old growth forests are still under threat!



Northern Spotted Owl
Tom Kogut, USDA Forest Service, FPWC. Gifford Pinchot Forest WA



Old Growth Forest at Montpelier



• Largest and most famous old growth forests in North America are in 
the Pacific Northwest coast:  British Columbia, Washington state and 
Oregon.

• The Olympic National Forest in Washington State has large stands of 
Douglas fir, Sitka spruce, and hemlock.





What is the value of an old growth forest?

• Enormous amounts of carbon are stored in the trees and soil.

• An old growth forest is a complex ecosystem with many interlinked 
components, both plants and animals

• Structurally diverse, with layers of younger trees and shrubs sheltered 
below the canopy of large ancient trees; the more diverse a forest is, 
the better it works





Why care about diversity of plants and 
animals?

• Our lives depend on having a great diversity of plants and 
animals to share the earth with us.



Why care about diversity of plants and 
animals?
• David Attenborough: “A species can only survive if everything 

around it also survives” (his documentary “A Life on Our Planet” on 
Netflix)

• Jane Goodall (Seeds of Hope) makes the point that the earth can 
have plants without human beings, but the earth cannot have 
humans without plants.



Summary

• 1. The ‘social life of trees’ refers to the communication between trees.
• 2. Trees share nutrients with one another via their roots.
• 3. Role of mycorrhizal fungi in sharing chemical messages and 

nutrients among trees.
• 4. Trees protect themselves and neighboring trees against pests.
• 5. Standing and fallen dead trees continue to contribute to the health 

of the forest.
• 6. The value of old growth forests.



Discussion

• Will what you have learned change how you think about the forest 
the next time you take a walk in the woods?

• Or maybe change the way you regard the trees and plants in your 
own yard?


