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Purpose and Management Implications 
Establishing white spruce under aspen, 20 to 40 years before the harvest of the aspen is a 
cost effective approach for regenerating boreal mixedwood stands. The relay of growth 
periods and harvest of the two species creates one of the most productive types of spruce 
aspen mixture and closely mimics natural stand succession in western boreal forest.  Key 
obstacles to the operational application of this silviculture strategy are uncertainty 
regarding appropriate establishment conditions and stand development over time.  While 
models for aspen – spruce mixtures exist, the empirical data to base model predictions on 
is extremely limited for spruce growth under aspen.  This experiment examines two sites 
where initial conditions, growth, and light environments have been measured from 
establishment of the spruce component. This project is timed to assess the successional 
stage where white spruce would have grown above the understory shrub layer.  The 
change in growth rate as spruce saplings move from the understory shrub layer into the 
light environment provided by the aspen canopy is a critical piece of information for 
models of spruce aspen dynamics. 
 
Methods 
In 1996 a white spruce underplanting experiment was added to an existing experiment 
which examined four levels of spacing (unthinned, 3000 stems/ha, 2000 stems/ha, and 
1000 stems/ha) [the unthinned had between 6000 and 8000 stems/ha in 2002] and two 
levels of fertilization (unfertilized, and a complete fertilizer mix of nitrogen, phosphorus, 
potassium, magnesium, sulphur and boron) on aspen growth near Fort Nelson.  Each of 
these treatments is replicated 3 times, with one replicate located within each of 3 blocks 
(i.e.  randomized block design) and provides a total of 24 plots for use in this study.  
Spruce growth and light measurements were collected in 2002 and reported by Comeau 
et al 2004 (CJFR 34: 2277-2283).  In 2008 10 spruce seedlings (odd-numbered seedlings) 
were selected in each plot, and measurements taken at ground level, top of the seedling 
and at a height above all understory vegetation.  Light measurements were taken at each 
seedling during the summer and treatment effects on understory light levels 
(transmittance), aspen leaf area index, (LAI) and understory LAI were measured using 
LAI-2000 plant canopy analyzers (LI-COR Inc., Lincoln, Nebraska). These 
measurements were supplemented with three hemispherical photos per plot to assess light 
environments.  Three Photosynthetically Active Radiation (PAR) sensors were installed 



in 1 plot for each density to quantify actual growing season light levels at 1.5 m height 
and one sensor was placed in a nearby open area to quantify open sky values. 
 
In each sample plot, basal area of aspen was measured using the existing permanent 
sample plot, (400m2).  All trees taller than 1.5 m were measured for dbh, height and 
height to crown base.  In September of 2007 all spruce seedlings in the trial were 
measured for height, root collar diameter, dbh (for trees taller than 1.5 m), and 2007 
height increment.  In addition, height increments during the three previous growing 
seasons were determined by measurement of inter-whorl distance.  Damage resulting 
from hare browsing or other factors will be noted at the time of measurement. 
  
Project Scope and Regional Applicability 
 
The project would be applicable to the Boreal Mixedwood forests of British Columbia as 
well as the western Canadian boreal mixedwood forest from Manitoba to the Yukon. 
 
Results 
Final data analysis is currently underway and a manuscript presenting final results will be 
completed by April 30, 2008.  In 2007 densities of the unspaced and 3000 sph plots 
averaged about 2500 stems/ha while densities were 1625 and 914 in the 2000 and 1000 
sph treatments.  In 2007 basal area, Stand Density Index (SDI), understory light, and leaf 
area index (overstory or understory) did not differ between the unspaced and 3000.  
However, basal area and SDI were significantly lower in the 1000 compared to the 2000 
and other treatments.  Light levels above the shrub layer and LAI of understory were 
significantly higher in the 1000 and 2000 compared to the untreated.  Light levels at 
ground level remain consistently low (below 8% of full sunlight) due to the compensating 
effects of the understory for reduced overstory LAI.  
 
In 2007, spruce were significantly larger and growing significantly faster in the 1000 and 
2000 stems/ha treatment compared to the other treatments.  Height growth averaged 15 
cm/year in the 2000 stems/ha treatment, compared to 11 cm/year in the understory of the 
unspaced stand.  Spruce height averaged 101 cm and 141 cm in the unspaced and 2000 
stems/ha treatments respectively.  Fertilization of plots 3 years prior to planting has lead 
to significant reductions in spruce height and root collar diameter and a significant 
increase in height:diameter ratio 10 years after planting.  The effect of fertilization is 
believed to result from stimulation of herbaceous and grass competition at the time of 
planting, but this effect is no longer evident for 2007 height increment. 
 
Contact Information 
For further information contact Richard Kabzems, B.C. Ministry of Forests and Range, 
9000 17th St. Dawson Creek, BC, V1G 4A4.  Richard.Kabzems@gov.bc.ca 
 


