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* Overall the highest support (lowest A AICc) was for model
6 where soil nutrient availability affected the maximum
growth rate and the crowding-growth relationship.
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Under the theory of multiple resource limitation, we

would expect light and soil resources to both limit Y o .o | B 206 R?- 076
tree growth (Chapin et al. 1987) and for competition 012345670123 4567012345°6 7
for light and soil resources to be major influences on Ripdlcle g crovt
forest community dynamics. Tests of forest Subalpine fir
neighborhood dynamics models have confirmed the Goodness of fit of the analysis - observed radial
importance of shading and crowding by neighboring growth versus predicted radial growth (Model 6).
trees on individual tree growth rates (e.g. Canham et

al. 2004), but there has been little previous
investigation into the effect of soil nutrient availability
on competitive interactions in forest communities.
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* Maximum potential growth rate increased with increasing
soll nutrient availability. The strongest increase was seen for
spruce and weakest for fir.

Locdgepole pine

Predicted relative radial growth as a function of

ligh iability (M | 6).
ight availability (Model 6) » Crowding, a reflection of below-ground competition, had a

stronger negative effect on tree growth as soil nutrient
availability declined. The predicted growth decrease was
especially strong for subalpine fir.
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* There was little evidence to support an effect of soil nutrient
availability on the light-growth relationship (above-ground
competition).

oo 10 20 30 40 50 B.O

Effect on maximum growth
04 06
] ] ] ] ] ] ] ] ] ] ]

oo 0.2

rrtrrrr 11 1rrr 1.1 1 1 T T T T T T T T T T T T T 1
03 13 23 35 43 35 0 10 20 30 40 =30 60 YO 0O 10 20 30 40 50 60 VO &0

I Iz & @ o I & & & [ %] Ik & & & & & b ke b & & & o I @ oF ] ]
oo 02 04 086 08 1100 02 04 06 03 1000 02 04 06 05 10

DEH DEH DEH NI N N
Lodgepole pine Interior spruce Subalpine fir

=

Oe

Lodgepole pine Interior spruce Subalpine fir

How do soil resources affect above-
and below-ground competitive
interactions among trees in the sub-
boreal forest?
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Predicted maximum potential radial growth as a
function of tree diameter. Predictions generated
by Model 6 for four levels of soll nutrient
availability (0.4 = poor to 1 = very rich).

Predicted relative decline in radial growth as a

function of neighbourhood competition index (NCI).
Predictions generated by Model 6 for four levels of
soll nutrient availability (0.4 = poor to 1 = very rich).
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Soil Nutrient Availability

Soil nutrient availability classification compared to
measured dissolved inorganic and organic nitrogen
(5 week in situ incubation; Kranabetter et al. 2007)

Functional forms and results of model comparison ( A AlCc) for alternative hypotheses predicting
the effect of soil nutrient availability on competitive interactions among lodgepole pine, interior
spruce, and subalpine fir with aspen included as a neighbour.

Example stem-plot
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