
EP1104.01 Uniform Shelterwood trial 
 

File Report 
 

Annual Seedfall for the 2007 Seed Year 
 

by Michaela Waterhouse & Skye Dunbar 
 

April 9, 2009 
 

Objectives: 
 
• To assess the annual amount of seedfall, by species, available for natural regeneration 
• To assess the viability of the Douglas-fir seedfall 
• To monitor the relationship between seedfall and residual basal area (m2) 
 
Study Sites: 
 
There are three replicate blocks (BEE, GLR and UBC) located in the Sub-boreal Spruce dry, 
warm (SBSdw) biogeoclimatic subzone.  The stands are approximately 120 years old and are 
predominantly Douglas-fir with lesser amounts of lodgepole pine, spruce, aspen and birch.  
Redcedar and subalpine fire occur in the understory.  Each block contains five treatments based 
on residual basal area: 60, 40, 30, 20, and 15 m².  The 60 m² units have not been harvested, while 
the 20 m² units have been harvested twice.  In 1991, a preparatory cut that removed about 20 m² 
basal area was completed, and in 2001 a seed cut further removed 20 m².  The UBC replicate has 
steadily been losing trees through treefall caused by major windstorms.  As of 2007, the residual 
basal area was calculated at an average of 12.0 m² (std = 10.1 m²).  The high standard deviation 
reflects the patchiness of the treefall.   
 
Methods: 
 
The study was set up as a randomized block design (3 blocks and 2 treatments).  Each treatment 
unit (1.2 ha) contains ten seedfall traps (randomly placed) that have been emptied annually since 
1992.  This is the 16th seed year in the study.  The contents of the seed fall traps were collected on 
May 13-15 and 20, 2008 and represent the seed crop for 2007.  The screens were removed from 
the traps along with all the litter contents, and new screens were placed into the traps.  Each trap 
is 0.25 m2.  The litter contents were examined then all conifer and birch seeds were removed and 
counted.  The viability of all mature conifer seeds was assessed using the cutting method 
described in Kolotelo (1997) and Leadem et al. (1997).  A mixed model (block – random 
factor and treatment – fixed factor) analysis of variance was used to test seed density 
among the seed cut and no-harvest treatments.  Seed density was log transformed (log10) 
prior to analysis. Results are considered significant at α=0.05. 
 
Results and discussion: 
 
Douglas-fir, hybrid spruce, lodgepole pine, subalpine fire and paper birch seeds were collected 
from the study sites (Table 1). There was only one western redcedar seed collected.  Paper birch 
averaged 0.208 million seeds per ha in the no-harvest treatments (60 m² RBA) and 1.31 million 
seeds/ha in the 20 m² units.  Birch was selectively removed in 20 m² units in the 1991 harvest 



entry.  It has grown back on the Beedy Creek and UBC blocks in the 20 m² units.  It is less 
abundant at Gavin Lake.  The lodgepole pine was also preferentially removed in 1991 and 2001, 
and there has been significant mortality of the pine trees in the no-harvest units in recent years 
from mountain pine beetle.  The smallest amount of viable Douglas-fir seed was collected from 
the Gavin Lake 20 m² unit.  Viable Douglas-fir seed was higher in the 2007 seed year compared 
to the 2006 seed year.  In 2007 it was about 1.09 million viable seeds per ha over the three sites in 
the 20 m² treatments and 1.66 million seeds / ha in the 60 m² treatments compared to 20,000 
seeds/ha in the 20m² and 16,000 seeds/ha in the 60m² in 2006.  The viable spruce crop was also 
high compared to 2006 (no viable seeds in the 20 m² units and 1,300 seeds/ ha in the 60 m² units) 
In 2007, there were 30,300 in the 20m² and 118,700 in the 60m² unit.  Viability of both the 
Douglas-fir and spruce seed crops were 40%, compared to 2006 values of 13% and 20%, 
respectively.   
 
The viable Douglas-fir seed crop was higher in the 60 m² units on the Beedy Creek and Gavin 
Lake sites, whereas there no difference between treatments on the UBC site (Figure 1).  
Compared to the extremely unproductive 2006 seed year, 2007 was very productive.  There was 
no significant difference among treatments in 2007 (p = 0.29, df = 1, type III SS = 0.47, F = 
2.01.).  Although the treatments produced a similar amount of seed, the production per tree 
continues to be much higher in the seed cut units.  Harvesting early in 2001 plus the exposure to 
more light, and wind created stress on the trees (2001 - 2003) simulating them to produce more 
cones per tree in the 20 m² unit compared to the no-harvest treatment.  This may be especially 
true in the UBC block in the 20 m² unit which has experienced considerable treefall from wind in 
all the post-harvest years. 
 
The 60 m2 Beedy Creek and GLR units had 1.96 million and 1.97 million viable Douglas-fir 
seeds per hectare, respectively, whereas the 60m2 UBC unit had only 1.04 million viable 
Douglas-fir seeds per hectare (Table 1). 
 
Table 1.  Mean seeds per ha (mature and viable) for each treatment unit in 2007 seed year 
 

    
Douglas- 
fir 

Douglas-
fir Pine   Spruce   Birch 

Block Treat mature viable mature viable mature viable   
BEE 20 3264000 1388000 8000 4000 52000 20000 64000 
GAV 20 2300000 784000 4000 0 0 0 12000 
UBC 20 3480000 1124444 13333 0 240000 93333 3860000
mean  3014667 1098815 8444 1333 97333 37778 1312000
std  628272 302815 4683 2309 126259 49141 2206786
         
BEE 60 4148000 1956000 60000 8000 188000 44000 516000 
GLR 60 4264000 1972000 8000 0 44000 16000 4000 
UBC 60 3200000 1044000 12000 4000 664000 296000 104000 
mean  3870667 1657333 26667 4000 298667 118667 208000 
std   583703 531222 28937 4000 324477 154212 271382 
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Figure 1. Mean and standard deviation for viable Douglas-fir seed by site for no-harvest (60 m²) 

and seed cut (20 m²) treatments in 2007 seed year (n = 10 traps per treatment unit) 
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