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Factors influencing tree growth and survival:
« mortality factors (competition, abiotic, disease, other)
« tree-tree competition (density and size dependent
mortality VERY INTENSE)
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Compositional Changes

» Grime 1979

— Ruderal

« Small

« Fast growing “Competitor”

« Good dispersal PSME

* Quick reproduction
— Competitor

* Large

« Fast growing

* Stores resources
— Stress Tolerater

« Small

« Long lived

« Late reproduction

« Poor dispersal
“Stress Tolerater”
TSHE, PIAL

Example species?

“Ruderal”
PICO

Impartance of Stress (%)
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Canopy closure and competitive exclusion
* What is canopy closure?
» How do we quantitatively “see” canopy closure?

(PSME/TSHE forests of HJA: plots are 250 m?)

1 1 Low tree mortality vs. high tree mortality
High mortality> (g, “trees” are >1.4 m tall)
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What are the major questions?

Mechanisms of competition: Howwhy do f
a larger share of resources?

s obtain

- physiological

- morphological

- life history traits, e.g. do plants specialize in competing at certain times?
- role of physical environment

- chance (“stochastic”)

Consequences of competition: Howiwhy does competition affect:
-susceptibility to the various agents of mortality
(“Winner's susceptibility” vs. “Loser’s susceptibility”)
-forest structure and composition
-successional and stand-development pathways and rates of change
-wildlife habitats
-disturbance regimes

Competition and Mortality

Nice P value
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Less moisture’stress
Faster growing

Manion’s Decline Spiral (1981)
From Franklin et al. 1987

More columnar

More wlndlhrow
Inference: Winners it the compéition for light do so at the

expense of bole stability
Comments? Smalltrees  #  Bigtrees
“An inference too far.” More study needed.

“Loser’s Susceptibility” “Winner’s Susceptibility”

Take home message: There are lots of ways to die in the forest.

James A. Lutz and Andrew J. Larson
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What do we measure?

1) Intensity of competition
- di ig ity and

- distance weighted by size (basal area)
- crown overlap

- root overlap (difficult!)

2) Response to competition (performance)
- photosynthesis, xylem pressure potential
- radial growth, height growth
- leaf nutrient content

- reproductive output

- mortality

3) Differential use of resources
-which resource is limiting (Shainsky and Radosovich)?

Spatial statistics: tool for analyzing spatial
patterns of sessile organisms to infer
competition or other processes

(Observed Yinter-tree di: - (E d ) inter-tree di: if random pattern)

Three major types of spatial distribution
+Clumped
*Random
*Even (hyperdispersed)

Question: What is the logical ing of a y random spatial distribution?

Note: Before doing this kind of ysis y If, read L e and Ford 2006 (Ecology)

KENKEL: CHANGING SPATIAL PATTERNS
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Conclusion: closely spaced trees undergo more intense competition and many die
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How do we study competition?
GENERAL APPROACHES

Static: Kenkel 1988
Reconstruction: Fastie 1995
Monitoring: Sprugel, Lutz and Halpern

Experimention: shainsky and Radosevich 1992

PATTERN OF SELF-THINNING IN JACK PINE:
TESTING THE RANDOM MORTALITY HYPOTHESIS!

. KENKEL

o, Camada RIT IN2

+Pinus banksiana
+Serotinous cones

+Even aged, single species
cohort

+Fast growth
<Flat site

+Slow decomposition of dead
trees

sLittle mortality other than
competition (NB. Know your
species and your system!)

Static analysis: patterns of live and dead trees — infer competition from
changing spatial structure of the stand

Real-time change in spatial distribution of
living trees
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: More evenly dispersed (“winner
Initially random (establishment) Y ciop (

take all” competition)

But remember all the characteristics of Kenkel's study! Is the competitive
exclusion phase likely to behave like that on the Pacific Slope?

James A. Lutz and Andrew J. Larson

Ecology 69:1017-1024













