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Project Purpose 
This project will determine how the stand growth, regeneration and development are 
affected by residual stand structures and the corresponding light availability under 7 
different silvicultural systems 5 years after harvesting.  
 
Management Implications 
This information will contribute directly to calibrating or validating new complex stand 
and windthrow models that will be used in guiding policy, regulations and guidelines for 
the sustainable use of forest resources; enhancing forest management plans, practices and 
decision-making that use partial cutting alternatives; and improving the confidence of the 
public and global community that BC has the ability to manage and produce goods from 
the forest resource in a sustainable manner.   
 
Methodology Overview 
All data collection was done at the STEMS 1 (Silviculture Treatments for Ecosystem 
Management in the Sayward) experiment where the 7 different treatment regimes 
include: Extended Rotation (control); Extended Rotation with Commercial Thinning; 
Uniform Dispersed Retention; Aggregate Retention; Group Selection; Modified Patch 
Cuts and Clearcut with Reserves. Each of these treatment units is operational in size, 
from 10 to 35 ha. There are from 15 to 27 growth and yield (GY) assessment plots per 
treatment unit and 4 regeneration/vegetation (R/V) plots within each GY assessment plot 
for a total of 142 GY plots and 568 R/V plots.  

In each of the seven silvicultural systems treatment units, plots were systematically 
established 50 to 60 m apart, with a resulting 15 to 25 growth and yield (GY) plots (0.1 
ha in size) per treatment unit.  Trees remaining after treatments (residual trees) were 
measured for dbh and assessed by codes for crown class, tree class, damage, etc.  All 
Douglas-fir trees larger than 25 cm were measured for height and height to base of live 
crown.  Other species were sub-sampled for height and height to base of live crown.  
Residual trees were measured in March 2001 and 2006. Regeneration within each GY 
plot were assessed on four 3.99-m radius (0.005 ha) sub-plots located at cardinal 
coordinates 17.8 m from the GY plot centre.  Assessments of planted trees were done in 
October 2002, 2003 and July 2006 in all plots that had any harvesting activity (all of 
Blocks 1, 2, 3, and 4, and some from Blocks 5 and 7).  All planted conifers, and also the 
tallest or second tallest naturally regenerated acceptable1seedlings (broadleaf or conifer) 
were tagged and measured for height and root collar diameter.   

                                                 
1 An acceptable seedling is one that is free from deformity or injury likely to prevent 
development into a merchantable tree. 



Naturally regenerated seedlings were tallied by species.  In the 2002 survey, if height was 
>50 cm, all stems were counted, if height was <50 cm then stems were tallied as follows: 
A = 1, B = 2–5, C = 6–9, D = 10+.  In 2006, the sampling was modified so that all 
seedlings (> 10 cm in height) were counted and recorded and germinants (< 10 cm in 
height) tallied as follows: A = 1, B = 2–5, C = 6–9, D = 10–19, E = 20–29, etc.  Modal 
height was measured for the seedling size class only. 

Vegetation was assessed in July 2003 on the same four 3.99 m sub-plots as for 
regeneration.  Samples were identified to the species level for all trees, shrubs, and herbs, 
but not for grasses, sedges, rushes, and bryoids.  For species with less than 1% cover, we 
indicated that it was trace.   

Seasonal estimates (April 1 to October 31st) of percent above canopy light (PACL) and 
photosynthetic photon flux density (PPFD) were derived from digital hemispherical 
canopy images (fish-eye photos) for each of 568 regeneration plots and 142 main plot 
centres.   

Analyses were conducted to assess growth and condition of residual trees and planted 
Douglas-fir seedlings between 2002 and 2006.  Independent parameters were considered 
fixed effects and plots within treatments were considered random effects.  We did 
pairwise comparisons between the treatments using the least square means for all models.  
A residual analysis consisting of plots of the studentized residuals against the predictor 
variables and a normal Q-Q plot using the studentized residuals was done. 
 
Project Scope and Regional Applicability 
This experiment has true replication at different sites: the first replicate (STEMS 1) 
where this project was focused, is located in the Snowden Demonstration Forest; a 
second replicate (STEMS 2), is located at Elk Bay and harvested by Interfor in 2005; and 
a third replicate will be harvested in 2008 by BC Timber Sales.  In addition, there are 3 
replicates established in the Capital Forest near Olympia Washington as part of 
“Silvicultural Options for Harvesting Douglas-fir Young-Growth Production Forests”, 
initiated and developed jointly by the managers of the Washington State Department of 
Natural Resources and the scientists of the Pacific Northwest Research Station. 
Replication of the treatment units across 3 sites in BC, and 3 in Washington result in high 
statistical power which will enhance the robustness of the results and increase the 
confidence in the interpretation and recommendations and will allow extrapolation from 
stand level to landscape level over a wide geographic area.  However, the five year 
results are only available from the first replicate (STEMS 1) at this time, therefore, the 
analysis cannot follow the intended randomized block design.  Hence, treatment effect 
cannot be separated from site effect and extrapolation to other areas cannot be done yet.   
 
Interim Conclusions 
Five years after the silvicultural systems were implemented, the growth of residual trees was 
significantly affected by the treatment.  Diameter increments appear to be greater for residual 
trees in treatments that removed smaller trees and left larger dominant and codominant trees, such 
as the dispersed retention and extended rotation with commercial thinning treatments.  
Blowdown of residual trees was either minor or negligible in most treatment units except 
the retention systems.  Residual stand structures in various silvicultural systems greatly 



affected the quantity of light reaching the seedling; those treatments with the greatest 
volume removed had the most light available to regeneration.  Not surprisingly, the 
height and diameter increment of planted trees were found to be significantly affected by 
available light across the treatments.  Increments of planted trees were also found to be 
significantly affected by their size at the time of planting, and larger stock size in the 
aggregated retention had larger increments than in other treatment units where smaller 
stock was used.  Browsing, a significant factor in 2003 was not found to have a 
significant effect on periodic increment of planted Douglas-fir seedlings.  Natural 
regeneration had occurred in almost all disturbed plots, with an regeneration density of 
2200 sph, of which about two-thirds were western hemlock, one-third Douglas-fir and 
2% western redcedar.  Treatment was a significant factor in seedling density, but unlike 
planted seedlings, light did not have a significant effect.  Vegetation does not appear to 
be a factor influencing growth of planted or natural seedlings at this time.  Species 
diversity was highest in the clearcut mainly due to the presence of species that colonize 
disturbed sites or that prefer open forests. 

Data from the STEMS experiment is being used for the calibration and validation of 
complex stand model TASS 3, windthrow risk model ForestGales and the Table 
Interpolation Program for Stand Yield (TIPSY) for providing estimates of yield 
reductions from variable retention systems.  The information will contribute directly to 
guiding policy and guidelines for the sustainable use of forest resources.  STEMS also 
provides an important demonstration site that compares a range in residual stand structure 
in contiguous units.  This is important in improving the confidence of the public and global 
community that BC has the ability to manage and produce goods from the forest resource in a 
sustainable manner. 
 
 
For more information, please visit our website: 
http://www.for.gov.bc.ca/hre/stems/

http://www.for.gov.bc.ca/hre/stems/

