
The Garden Path                                                                                     by Brad Roeller

“But ask the animals, and they will teach you, or the birds in the sky, and they will tell you; 
or speak to the earth, and it will teach you, or let the fish in the sea inform you.  Which of all 
these does not know that the hand of the LORD has done this?  In his hand is the life of every 
creature and the breath of all mankind.”  Job 12: 7 – 10

Twenty some years ago a teenage girl living with her family in British Columbia heard the 
family dog, “Gigs”, barking frantically.  Well, it seemed Gigs had fallen into the outhouse pit 
and couldn’t get out.  Suzanne Simard and her family came running and, holding their 
collective noses, dug poor Gigs out of his stinky predicament.  On that memorable day, 
Suzanne became totally fascinated by the thick, tangled, network of roots she saw in that 
outhouse pit.  For her, it was life-changing day.  She wondered about this tangle of roots and 
how it worked.  Thus began Dr. Simard’s 20+ years of focused research on how forests work.  
She had a natural affinity for trees and forestry, no doubt due to the fact that her family was 
involved in the logging business.  After college, she began her career working for a large 
commercial logging operation.  Specifically, her job was to track the plantations of pine 
seedlings planted after areas were clear-cut.

In her work she noticed that fir tree seedlings grew better when planted adjacent to birch.  She
wondered why this was happening.  Could there be some sort of tree-to-tree food sharing, or 
possibly communication,  going on below ground?  In order to find out she set up the 
following experiment:  Deep in the forest, she grew replicate plots of paper birch, Douglas fir, 
and western cedar.  She started with the birch by covering them with plastic and pumped in 
CO2 gas tagged with two radioactive isotopes (C13 & C14).  She used two isotopes to see if 
there was 2-way communication going on (from the leaves to the roots, and possibly the roots 
back up to the leaves).  She knew that the leaves would suck up the radioactive gas, 
photosynthesize, and send the carbon (sugar) down to the roots.  What she really wanted to 
see was if that carbon would be sent to either the adjacent fir or cedars.  She used her Geiger 
counter to confirm that the gas had indeed been transported throughout the birch.  She waited
an hour and ran over to fir trees, pulled off the plastic bags and ran her Geiger counter over 
the needles.  Can you imagine her excitement when the Geiger counter emitted its signature 
chatter?  She had confirmed her hypothesis that trees do indeed share food.  Interestingly, the
cedars did not receive any of the carbon from the birch; for some reason they were not part of 
this underground network.  Later in the season she found that once the leaves of the birch had
fallen and they stop photosynthesizing, Doug fir, evergreens which photosynthesize year-
round, sent some of their carbon over to the leafless birch.  But how was this happening and 
was there more going on?
Being persistent she continued her research with mapping this underground intra-tree 



network.  In her research plot she found that 1 tree was connected to 47 adjacent trees.  
Additionally, the oldest and largest trees in the forest were the most connected, functioning 
something akin to a “hub” for directing nutrients to its neighbors.  Additionally, her research 
found that these old “mother” trees are a vital defense against many threats to the forest; 
when the biggest and oldest trees are cut down, the survival rate of younger trees is 
substantially diminished.  Why you ask?  Read on.

Dr. Simard found that this connectivity between trees was due to a fungus, specifically 
mycorrhizal fungi.  This class of fungi has microscopic thread-like mycelia.  So much so that  
in a pinch of forest soil (± a gram) there could be 7 miles of mycelia!  In God’s infinite plan,  
he created this symbiotic relationship when trees first populated the planet.  

The fungus actually penetrates the roots of the trees and feeds off the stored carbon (sugar).  
In exchange, the fungus sends mineral from the soil to the interconnected network of roots of 
the trees in the forest.  Trees need these minerals in the soil (nitrogen, potassium, manganese,
calcium, copper, potassium, etc.) to grow and reproduce.  The sheer scale of this network is 
vast, almost incomprehensible.  
The mycelia of the fungi are actually tube-like for a reason.



        Image of mycorrhizal fungi-tubes

The roots of the trees are not very good at acquiring water and dissolved mineral nutrients 
from the soil.  So here’s what happens:  When these fungus come in contact to a tree root 
asking “permission” to penetrate and suck up some of the tree’s stored sugar, the fungus 
actually sends a signal to the trees to soften up its roots so the mycelia can penetrate and 
begin to feed.  The fungal tubes then wrap themselves into place and the exchange begins – 
trees availing their sugar to the fungus and the fungus searching out and sending water       
and mineral nutrients to the tree.  But exactly how do these fungi get the minerals for their 
host trees?

Well, this “wood wide web”, as some describe it, hunts and mines for minerals throughout   
the soil.  Once it finds a good source they secrete an acid on the tiny “rocks” in the soil 
building tunnels in it until it reaches the packet of minerals.  Then it “mines” those minerals 
and delivers them to their host trees via their tubes.  The fungi also “hunt” for a tiny group     
of insects called springtails (those tiny snow fleas are a species of springtails).  Springtails 
actually eat the fungus and once in their gut, those fungal tubes begin to grow and kill the 
insect (kind of like in the sci-fi movie, Alien).  Those fungus suck out the nitrogen from the 
springtail, 25% of which goes back to the trees for an added bonus (the most important 
mineral nutrient for growth in a tree is nitrogen).

Dr. Simard also found salmon in tree rings in her research plots adjacent to rivers and streams
in British Columbia.  Bears catch salmon in this part of the world, devouring them on the 



banks of the rivers leaving what’s left of their carcasses to rot.  Well, those fungi don’t miss   
an opportunity to help out their host trees.  They “drink” what’s left of that rotting fish carcass
and send the nitrogen back to the trees.  Researchers have found that in those areas where 
bear hunt for salmon, 75% of the nitrogen in adjacent trees turns out to be “fish food”.
The benefits derived from the fungi to the trees are so beneficial that the tree may offer up     
to 80% of its stored sugars to the microbial community in their roots.  And yet, there’s more.
When the forest is having a good year and trees are photosynthesizing well, there is a surplus 
of sugar which is “banked” by the fungi for when times are bad (reminds me of the story of 
Joseph in Egypt).  During rough times, the fungi release some of the stored sugar so growth 
can continue.

How about this:  if an infestation of harmful, tree-eating insects arrives in a forest, the 
interconnected network of fungi send a Paul Revere-like alarm signal throughout the forest.   
If a leaf-eating beetle were to happen to attack an individual tree, the alarm would be sent out 
to manufacture chemicals which would make the foliage taste really bad to that beetle.  When 
elms and pines come under attack by leaf-eating caterpillars, they detect the caterpillar saliva, 
and release pheromones that attract parasitic wasps.  These wasps lay their eggs inside the 
caterpillar, and the wasp larvae eat the caterpillar from the inside out.

When individual trees are dying, they will “dump” their carbon to other, healthier neighboring
trees via this fungal network.  Scientists are not sure who’s running this show, the tree or its 
fungus.  Most believe that it’s the fungus acting something like a “broker”, deciding who gets 
what.  Interestingly, a declining or dying tree’s carbon doesn’t always go to its “offspring” or 
even to neighboring trees of the same species.  Often that carbon is transported to “new” trees 
in the forest which are better able to withstand global warming.  For example, a dying Douglas
fir, a northern species particularly sensitive to rising temperatures, will send its carbon not    
to another fir, but to Ponderosa pines which often occupy the same forest and are better able 
to withstand rising temperatures.  Throughout the northern hemisphere, global warming has 
been identified as one of the leading contributing factors in decline of trees in many 
ecoregions.

Are individual trees “thinking” ahead for the survival of the whole forest?  Are trees 
“intelligent” or “prescient”?  This thread-like fungal network has a multitude of nodes 
throughout, very similar to the human nervous system.  Are forests in fact single massive 
organisms?  Many forest ecologists would say this is nonsense.  Was J.R.R. Tolkien onto 
something when he imagined the Ents of Middle Earth?  These questions are too deep for my
simple mind, but in my mind this recent discovery about forests reaffirms  God’s existence 
and gives me pause to reflect on His wonderful and often incomprehensible plan for the 
universe.

Thanks to:
 The NPR podcast on Radiolab: “From Tree to Shining Tree”:  

www.radiolab.org/story/from-tree-to-shining-tree/
 Research of Suzanne Simard – “How trees talk to each other” – the hidden 

communication of trees. (TED Talk)
 The Hidden Life of Trees:  What They Feel, How They Communicate by Peter 

Wohlleben

Next month – My favorite month, May when wildflowers emerge and renew my spirit.


