
Executive Summary 
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Conifer growth and understory vegetation response to alternative silvicultural 
treatments and systems: 15-year results from the MASS study 
 
Project purpose and management implications 
 
This project is one of several investigating the biological impacts of silvicultural systems at the 
Montane Alternative Silvicultural Systems (MASS) long-term research installation.  In this 
study, we quantified and compared planted and natural conifer regeneration, understory 
vegetation cover and diversity after clearcutting and three alternative systems for montane 
coastal BC forests. Long-term plots were measured one year before harvesting and 1, 3, 5, 10 
and 15 years post-harvesting. The project contributes to our understanding of the effects of 
partial cutting on forest ecosystems. Findings will help foresters design silvicultural 
prescriptions to meet multiple resource objectives.   
 
Start date: 1 April 2008 Length of project: 1 year 
Former funding sources: FRDA II; FRBC; industry, university and government 
cooperators 
 
Methodology overview 
 
Four silvicultural systems were examined in this study: clearcutting, small patch cutting 
(1.5 – 2.0 ha), dispersed (green tree) retention, and a uniform shelterwood with 25% 
basal area retention.  Adjacent to these treatments is 20-ha old-growth baseline 
monitoring reserve. The planted conifer study was designed as a split-plot experiment 
with each of the four silvicultural systems (CC, PC, GT, SW) assigned to three 9 ha 
blocks. Within each of the replicated blocks, points were randomly selected from a 30 m 
x 30 m permanent grid and used to locate 12 sub-plots inside a central “core” area 
buffered by the treatment. Each sub-plot was divided into four quadrants (split-plots) to 
which one of four post-planting treatments were randomly assigned: untreated, 
fertilization, vegetation control, and vegetation control with fertilization.  Five conifer 
species were planted at MASS: amabilis fir (Ba), western hemlock (Hw), western 
redcedar (Cw), yellow-cedar (Yc) and Douglas-fir (Fd).  
 
For natural regeneration and understory vegetation studies, plots consisted of a series of 
three nested plots located at all six grid points within a 40 x 80 m forest growth and 
yield Permanent Sample Plot, for a total of 270 plots.  Visual estimates of vegetation 
cover by strata and life form were recorded on 12.6 m radius (500 m2) plots.  A 2 x 5 m 
plot was located at a random bearing from the center of the circular plot to estimate 
cover of shrubs and small trees (<1.3 m tall) by species.  Cover of herbs and mosses 
were assessed by species on a 1 x 2 m sub-plot. Differences in natural regeneration (Ba 
and Hw) and vegetation cover were examined using analysis of variance, followed by 
Tukey's pairwise comparison test to identify significant differences. 
 



Project scope and regional applicability 
 
The project is located at a single study site on Vancouver Island in the Coastal Western 
Hemlock, Montane Moist Maritime variant (CWHmm2). Although the site conditions at 
MASS are representative of many montane sites in coastal BC, resource managers 
should be cautious about extrapolating the results to other variants or to drier sites 
within the CWHmm2.  The scope of the MASS project is broad, covering a wide range of 
topics from economics to biodiversity with over 20 completed and active studies 
(website: www.cfs.nrcan.gc.ca/subsite/mass ). 
 
Results 
 
Natural and planted conifer growth after 15 years 

• There were no significant differences in tree survival among systems, although 
trends for planted Ba and Hw suggest lower survival in the SW. Among the five 
species planted, Fd had lower survival (68%) than all other species (85%). The 
range in survival was similar for planted seedlings and advanced natural 
regeneration of Ba and Hw over the study period (71% to 96%) 

• Height and diameter growth of natural Hw was slower in the shelterwood 
compared to the more open clearcut, patch cut and green tree retention 
systems.  Natural Ba growth was reduced significantly only in the old growth.  

• The only differences in growth among systems for planted trees were between 
the shelterwood (slower growth) and all other systems; however, significant 
differences were found only for some comparisons. 

• Total stem volume of natural Ba exceeded planted Ba for all systems; however, 
total stem volume of planted Hw exceeded natural Hw for all systems. Although 
genetics may play a role (there was no difference in seed source), the difference 
between Ba and Hw appear to be related to the ability of planted trees to 
establish root systems acclimate to the site. 

• There was no significant relationship between age of advance regeneration and 
post-harvest height growth in either Ba or Hw. 

• Observations at MASS show that some Ba trees, and possibly Hw, have 
experienced reduced height increment or “growth check” in recent years (see 
separate report). 

Understory vegetation 

• The shelterwood maintained the greatest diversity of understory trees, shrubs 
and bryophytes compared to the other systems, and maintained the greatest 
similarity to the old growth control in terms of overall species and life form 
composition, 15 years following treatment. 

• Vegetation reached at least two-thirds of pre-harvest cover after 5 years in all 
treatments and had surpassed pre-harvest cover after 10 years. 

• Herbaceous colonizers accounted for most of the rapid increase in vegetation 
cover in years 3 through 10; this was most pronounced in the clearcut, patch cut 
and green tree treatments. 

• The post-harvest decline in species associated with undisturbed forests and 
increase in early seral species was least pronounced in the shelterwood 
treatment. Species gains exceeded losses on treatment plots; however, 



bryophytes and herbs that prefer moist, shaded habitats generally decreased 
after harvesting.   

 

Silvicultural implications 

• Small patch-cuts and low levels of dispersed green tree retention do not show 
significant adverse impacts on early survival and growth of montane conifers. 

• Results to 15 years suggest that planted Hw would be the most productive for 
regenerating shelterwoods or other shaded environments followed by natural Ba. 

• Modification of shelterwood design (e.g., strips, groups or lower uniform 
densities) may be required to allow sufficient light penetration for the release of 
advance regeneration. 

 
Forest resource managers can use these results to design silvicultural prescriptions for 
montane forest types throughout coastal BC to meet multiple objectives.   
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