AW R 3

il AW R (Strategy)
A=W R R e R
STRATEGY (Root Grafting Enhances Growth)
R ALEFEIZER Pinus banksiana
LIVING SYSTEM | (Jack pine)
ol HIE L, W, BORTEIRES #50 Blilas 440 R HE 2 [T &1

FUNCTIONS #Capture, Absorb, or Filter Liquids #Distribute Liquids
#Cooperate Within the Same Species

VRIS — B RGEE, AR Zi 48 T A AR CRAH RS, (£2
(EE RS 2 [ e R
(Once a graft forms, trees can share resources through the connected
roots, often among multiple individuals connected by the unseen web
beneath the soil.)
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Introduction
Above the surface, jack pines (Pinus banksiana) in a stand seem to be independent
individuals. A look beneath the soil, however, reveals a different story.

A hardy tree found in the northern U.S. and Canada, jack pine thrives on sandy and thin
soil and is often among the first tree species to come back after a fire. It commonly grows in
stands, sometimes interspersed with other tree species such as black spruce. But it’s the
connections they make with others of their own species that give them an advantage when
facing such harsh environments.

Strategy

When one jack pine tree’s roots run into the roots of another, they may press into each
other. The roots begin to add cells along the pressure points until the bark between them breaks
through.

As the tissues from the two plants contact each other directly, the individual cells start to
stick together. The surrounding tissue deposits sugar molecules, creating an even stronger bond.
New cells develop and eventually form xylem and phloem, the woody vessels that carry food,
nutrients and water.

The result is a shared root structure that often contains root material from both trees. Once
a graft forms, trees can share resources through the connected roots, often among multiple
individuals connected by the unseen web beneath the soil.

Although grafts initially reduce individual tree growth, in the long run they appear to
benefit the stand as a whole. The shared roots allow trees growing in more favorable conditions
within the stand to give weaker, disadvantaged trees a boost. They allow stumps to stay alive,




helping to crowd out potentially competing tree species. And because up to 70% of the stand
may form grafts, they provide added stability against strong winds.

The Potential

Making deep connections between individuals facing different challenges can allow for the
effective flow of resources and information in human and technological settings as well as in
underground root systems. This strategy of creating a “sharing economy” offers valuable
insights into how, even if they initially come at a cost, collaborations can create a stronger, more
resilient overall system to the ultimate benefit of both contributors and recipients.
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Trees are traditionally considered as distinct entities even though they can share a
communal root system through root grafts, which are morphological unions between two or
more roots. Little is known regarding the ecological significance of natural root grafting, but
because grafted trees can share resources and secondary compounds, growth of linked trees can
be affected directly by the presence of root grafts. Traditional forest ecology concepts may have
to be revised to include direct interactions between connected trees.

We hydraulically excavated six 30—50-m2 plots (three natural stands and three
plantations). We measured yearly radial growth and determined the influence of root grafting on
radial growth of grafted trees.

During periods of root graft formation, root grafting tended to reduce radial growth of jack
pine trees, after which growth generally increased. The influence of root grafting on growth was
more significant in natural stands, where root grafting was more frequent than in plantations.

Root grafting initially is an energetically costly process but that it is afterward
nonprejudicial and maybe beneficial to tree growth. The use of a communal root system allows
for a maximum use of resources by redistributing them among trees, leading to increased tree
growth.
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