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Dynamic Plant-Plant Interactions
along Environmental Gradients
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What is competition?

“The struggle (between plants) to pre-empt
limiting resources limiting resources such
as light, water, and nutrients that
determine rates of carbon acquisition.”

The Stress-Gradient Hypothesis
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What is facilitation?

“Interactions between plants that improve
the uptake of limiting resources such as
light, water, and nutrients that determine
rates of carbon acquisition.”

The Stress-Gradient Hypothesis

“The relative importance of competition and
facilitation vary inversely along gradients
of environmental stress.”

Facilitation is predicted to be more important
in stressful environments.
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Competition and facilitation on elevation gradients in subalpine
forests of the northern Rocky Mountains, USA

DIKOS B2: 561-573, Copemhagen 1998
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 Bitterroot and Rattlesnake Mtns.
Low and high stress (elevation) sites

Studied spatial relationships between
ABLA and PIAL

Examined ABLA radial growth rates near
live and dead PIAL, and in open.

Dirtbag research

Spatial Associations
Between ABLA and PIAL

No difference from random at low elevation
sites

ABLA are closer to PIAL than random
(positive spatial association) at
intermediate and high elevation sites.

Positive interactions among alpine
plants increase with siress
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ABLA radial growth rates

No difference at low elevation sites in wet
or dry years.

ABLA radial growth 20% greater adjacent
to live PIAL in wet years.

ABLA radial growth 28% greater adjacent
to live PIAL in dry years.
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FACILITATION BY PINUS FLEXILIS DURING SUCCESSION:
A HIERARCHY OF MECHANISMS BENEFITS OTHER PLANT SPECIES
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