
Effect of competition on the growth rates of residual balsam fir (Abies balsamea (L.) Mill.) and trembling 
aspen (Populus tremuloides Michx.) trees in the mixed stands after partial cuttings

Study Area:
Abitibi region of Northwestern Quebec,  the “Forêt 

d’enseignement et de recherche du lac 
Duparquet”  (FERLD), (≈ 48°48'N, 79°37'W).

Materials and Methods:

References:

Study objective:

Context:

Investigate the effects of neighborhood competition and partial cutting (PC) on the growth rates, estimated as wood volume increments (V.I.), of residual balsam fir 
and trembling aspen trees, interactions between the treatment and sensitivity to competition and temporal dynamic of these effects.

Neighboring 
competition of 
focal trees, 
calculated based 
on the parameters 
of neighboring and 
focal trees (aspen 
and fir separately), 
using common NCI 
equations.

Sampling Material:
Selection of 5 – 7 

mature  residual trees as 
focal, for the extraction 
of wood samples.

Laboratory Analysis:
 Processing wood 

samples with standard 
dendrochronology 
techniques.

 Calculation of growth 
rates, expressed as 
volume increments.

Balsam Fir

Trembling Aspen

Low-intensity PC (33 – 40% merchantable BA), 
carried out in winter 1998 – 1999 and 2000 – 
2001.

Testing performance 
of each equation 
with AICc in LMM 
mode , using V.I., 
accumulated since 
PC as response and 
NCI as predictors.

 The most likely NCI equation was
NCI2, α = 2; β = 0,5; R = 7

 Interspecific competition had strong 
negative effects on growth rates. PC 
decreased the effect in the second decade 
after the treatment.

 Interspecific competition had no significant 
effect on the growth rates.

PC led to increase of the growth rates, 
starting from 2004 – 2006 up until the last 
studied period (2019 – 2021).

 The most likely NCI equation was
NCI2, α = 0.5; β = 0; R = 7

Both interspecific and intraspecific 
competition had no effects on growth 
rates.

PC have not changed sensitivity to 
competition significantly, except for a 
decrease of interspecific NCI 16 – 18 years 
after the treatment.

No effect of PC on the growth rates was 
detected.

 Assessment of temporal dynamic 
of competition and relative growth 
response to PC (V.I. accumulated 
after PC, relative to pre-treatment 
V.I.) with LMM, using best-
performing NCI equation, pre-
treatment V.I., stand type (random 
effect), and 3-year long time 
periods as predictors.
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According to recent studies, species mixtures are more productive to monocultures, allowing to harvest more timer and obtain higher economic benefits. However, 
the management of species mixtures is more complex, and more knowledge is required for development and large-scale implementation of mixed-species 

silviculture.
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Competition Assessment:

Results:
Effects of PC on the sensitivity of residual trees to competition: Effects of PC on the growth rates of residual trees:
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