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One of the key forest management issues addressed by long-term silvicultural systems trials is the 
feasibility, efficacy, and sustainability of timber management under partial cut and clearcut 
systems. The challenge to regenerating conifers in complex or multi-cohort stands is the above 
and below ground competition from both the overstory trees and the understory vegetation.  
Performance of planted, natural and advanced regeneration has been monitored within the 
Northern Wetbelt Silvicultural Systems Project (NWSS) across a range of stand structure types 
created by harvesting in the wet ICH subzones.  The NWSS project consists of a series of 
established, long-term silviculture systems studies that include clearcut and partial cut systems 
with different size openings. 
 
Fleet Creek Group Selection study area is a 44-ha stand with nineteen 0.24 ha harvest openings.  
The three regeneration treatments were natural regeneration with no site preparation and planted 
with no site preparation.  White spruce, Douglas-fir and western redcedar seedlings were planted 
in June 1995 and repeatedly assessed for survival, condition, height, crown width, and basal stem 
diameter. Natural and advance regeneration has been assessed since pre-harvest tallies by species 
and size class. 
 
The experimental design for the Northern Wetbelt ICH study areas is a randomized complete 
block design with three replicated blocks. Within each experimental block (or study area), the 
four treatments included are: 0% post-harvest retention or "clearcut"; 30% post-harvest retention 
or "group retention"; 70% post-harvest retention or "group selection", and 100% retention or 
"uncut control". The detailed experimental designs and monitoring protocols are described in the 
working plan (Jull et al., 2000) and establishment report (Jull et al. 2002). All these working 
plans and related reports are available at: http://wetbelt.unbc.ca/.  Climate at each study area has 
been monitored for five years or more; climate parameters measured include precipitation; min., 
max. and current air and soil temperature, rainfall timing and intensity, relative humidity, and 
winter snow depth.  Interior spruce and western red cedar seedlings were operationally planted 
the year after harvest and measured one-year and 6 years after planting along with the advanced 
regeneration and ingress.  
 
Seedlings of spruce, cedar, pine and Douglas fir were planted in the summer of 2001 in nine 
research plots (3 treatments X 3 replicates per treatment) within one of the study areas in the 
Northern Wetbelt ICH project that included clearcut, group selection, and group retention harvest 
treatments. All seedlings were measured in 2003 and 2007 for total height, leader length, radial 
crown, ground level stem diameter, vigor, and damage. 
 
NWSS Project 
 
Planted seedling survival in all treatments was high six years after planting.  Missing seedlings 
and rounding prevented all totals from equaling 100% in Table 1.  Seedling vigour was highest 
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(% good and fair) for spruce in both the clearcut and group retention treatments, and the two 
species were similar in the group selection. 
 
Table 1. Percent planted seedling survival and vigour by silviculture treatment and species six 
years after planting at Lunate Creek site assessed in fall 2007. 

Treatment Species % dead % poor % fair % good 
Clearcut Cw 0 1 41 57 
 Sx 0 0 10 90 
Group Retention Cw 4 6 44 44 
 Sx 3 2 7 87 
Group Selection Cw 3 3 22 62 
 Sx 6 4 28 57 

 
There were no statistically significant (p = 0.293 to 0.900) three way interactions, or significant 
differences among plots, for height and stem diameter of interior spruce and western red cedar, 
six years after planting, in the NWSS project.  There was a significant interaction between study 
area and species, and between treatment and species, for both tree height and stem diameter, as 
well as between study area and treatment for stem diameter.  The interactions were due to interior 
spruce were taller than western red cedar, and trees were taller at Minnow compared to the other 
two areas as seen in Figure 1.  Mean tree heights in the group selection treatment were 
significantly shorter (p = <0.0001) compared to the trees in the clearcut and group retention, and 
the interior spruce and western red cedar trees were not different in height within the group 
selection treatment.  
 
Natural regeneration was highly variable among subplots and plots within treatments (Table 2).  
Western red cedar and western hemlock (Tsuga heterophylla) were the generally the most 
abundant species in the < 30 cm height category, and particularly in the group retention treatment.  
The majority of western red cedar in the < 30 cm height category represent seedlings less than 
five years-old on nurse logs and other suitable substrates.   
 

Table 2.  Mean ± s.d. stems per hectare using plot means by species and total in three silviculture 
harvest systems at Lunate Creek study area, seven years after harvest, assessed in fall 2007. 

Treatment Stems per hectare - trees < 30 cm 
 Bl Cw Hw Sx Total 
Clearcut 60 ± 80 6,800 ± 4,380 280 ± 240 320 ± 180 7,460 
Group Retention 120 ± 100 22,200 ± 24,000 12,740 ± 15,560 260 ± 240 35,320 
Group Selection 0 6,460 ± 12,580 20 ± 40 40 ± 20 6,520 
 Stems per hectare - trees ≥ 30 cm 
 Bl Cw Hw Sx Total 
Clearcut 13 ± 23 1357 ± 920 344 ± 941 394 ± 484 2,108 
Group Retention 100 ± 96 450 ± 403 763 ± 718 88 ± 88 1,401 
Group Selection 19 ± 26 450 ± 315 25 ± 71 31 ± 70 525 
 
 
Trees  ≥ 30 cm in height do not include the planted cedar and spruce, but represent the persistence 
of advanced regeneration and some ingress.  Western red cedar had the highest abundance in the 
clearcut and group selection while the group retention had more western hemlock.  Stand 
composition in the group selection treatment reflected that of the other treatments; but total mean 
stems per hectare were 63 and 74% less in the group retention and clearcut, respectively. 



 
Overall Findings 
 
Harvest treatment has not affected survival of planted seedlings six years after planting.  
Preliminary analysis of tree performance at Lunate Creek has shown the greatest tree growth and 
vigour for interior spruce in the group retention treatment, followed by those growing in the 
clearcut.   One explanation may be that the group retention provides large openings that receive 
full sunlight and soil warming for growth similar to the clearcut, but also provides moderation of 
local weather patterns and of snow movement that can damage trees and negatively impact 
growth. 
 
Natural regeneration was highly variable, as expected, because it depends on seed production, 
seed dispersal, predation, suitable seedbed, and growing season weather, regardless of harvest 
system.  The majority of seedlings were present pre-harvest except for dense patches of western 
red cedar and occasionally western hemlock.  Future assessments will be needed to determine 
survival rates for the recent ingress.  Total recruitment of trees, all species combined, was greatest 
for the group retention, perhaps for the same reasons as stated above for planted seedlings. 

 


