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1.  Introduction  
 
This study is designed to demonstrate and test the effect of innovative logging, thinning and 
under-burning treatments on timber growth, crown development and on the composition and 
productivity of understory plant communities.  The overall project plan is documented in the 
Draft Working Plan (Steen, 20031) which discusses and describes the project rationale, logging, 
thinning and burning treatments and the data to be collected over time.  Logging was completed 
in Fall 2001, and thinning was completed winter 2001/2002.  The burning was completed in 
three different periods: Spring 2002, Fall 2002 and Spring 2003.  The long-term vegetation plots 
for the burn treatment are all within the area burned in Spring of 2002.     
 
The project goals for 2003/2004 were to set up long-term vegetation sampling plots and conduct 
the first post-treatment assessments of vegetation and forest canopy.  Some changes were made 
to the original sampling design and methodology.  These changes are reflected in the approach 
described below.       
 
Project tasks completed in 2003/2004 include: 

• Layout and construction of fencing for three replications of each of the log, log and 
thin, and log, thin and burn treatments. 

 
• Completion of the final section of under-burning  

 
• Completion of the following data collection: 

• Vegetation composition plots 
• Forage production plots  
• Regeneration plots 
• Plot photos  
• Fish-eye canopy photos  
 

• Preliminary analysis and summary of collected data (this report)  
 

2. Approach 
 
2.1 Vegetation Composition  
 
Fifteen plots were located in each of the four treatments for a total of 60 plots.  Plot radius was 
5.64 m.   The centre of each plot is marked with a blue, flat-topped metal stake.    In each plot, 
the percent cover was recorded for each species and for each vegetation layer (including 
bryophyte, herb, low shrubs and tall shrubs).  The herb layer was further subdivided into forbs 
and graminoids in the office using individual species data.  Conifer cover was not recorded as 
part of the  shrub layer.  The regeneration survey was deemed to provide adequate data on the 
conifer layer.  The moss layer was in various states of vigour, depending on the treatment and 
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other factors. The vigour ranged from good to very poor to dead.   Moss that was blacked by fire 
or that was entirely grey and crumbly was assumed to be dead and was not recorded as moss 
cover.  Moss that showed any yellow or green colour was assumed to be alive and was recorded 
as moss cover.  Vegetation composition data was collected between July 13 to July 30, 2003.  
 
Percent substrate cover data was collected for the following substrates: mineral soil, moss, 
charred moss, debris (which includes fine twigs and needles), charred debris, wood (which 
includes wood or bark that is in contact with the ground) and charred wood.   In addition, the 
percentage of each plot that was on a skid trail was recorded.    

 
 
 
2.2 Vegetation production  
 
Two vegetation production plots were located in association with each vegetation composition 
plot as shown in Appendix 1, for a total of 120 plots.  The plots are circular with a total area of 
1m2 each.  All forb and graminoid (grasses and sedges) vegetation within the plot was clipped at 
2 cm from the forest floor.  Only vegetation that was judged to have grown during the 2003 
growing season was collected. Older vegetation from the previous growing season could be 
detected by the very grey colour, very dry texture and often had small patches of black fungi on 
its surface. Graminoids were separated from forbs in the field.  Pine grass was not separated from 
other gramminoids.  Each sample was collected in paper bags to facilitate drying in the bag.  The 
samples were all collected in the same day (August 6, 2003) with a crew of six people.  Some 
indicators of phenology at the time of collection are as follows: Aster speciosis was mostly 
finished flowering, much of the Calamagrostis rubencens was in anthesis, and Aster conspicuous 
was in full flower on much of the site.  Forage collections in future years should be done in 
similar phenological conditions. 
 
Samples, still in paper sample bags, were spread out and air-dried indoors for 1 week to ensure 
that vegetation dry enough not to rot.  Samples were later oven-dried for 48 hours at 40 degrees 
Celsius before weighing.  Samples were removed from the drying ovens for weighing in groups 
of only 5 - 10 bags at a time, to ensure that little or no moisture would be absorbed from the air 
between the time that samples were removed from the oven and the time they were weighed.  
Samples were weighed in grams to two decimal places.   
 
 
2.3 Canopy photography  
 
Photos were taken September, 2003 with a Nikon Coolpix 900 digital camera with a fisheye lens.  
The camera lens was positioned directly over the plot centre at a height of 1.5 m above the 
ground.  The camera was levelled with a single bubble level on the tripod and was oriented so 
that the front of the camera body was pointing directly south.  The days for photography were 
carefully selected to ensure that most of the photos were taken in bright overcast conditions that 
provide the best sky/canopy contrast for analysis of canopy density.   
 



Analysis of the images was done using the "Winscanopy" software program from Regent 
Instruments. The canopy density was analysed in six concentric 10 degree circles from vertical to 
60 degrees (Appendix 2).   Just two angles,  0-30 degrees and 0-60 degrees, are reports in the 
results.   
 
 
 
2.4 Regeneration plots  
 
Conifer regeneration was counted in 3.99 m radius plots centred  on the vegetation composition 
plots.   Fifteen  plots per treatment were counted for a total of 60 plots.  Regeneration was tallied 
in each of the following 4 layers:  
• Layer 1: ≥ 12.5 cm.  DBH 
• Layer 2:  7.5 - 12.4 cm. DBH 
• Layer 3:  1.3m in height to 7.4 cm. DBH 
• Layer 4: <1.3 m in height 
 
 

2.5  Stand and Forest Floor Photographs 
Stand and forest floor photos were taken at the centre plot of each of nine vegetation plot clusters 
in the unburned treatments and from the third plot in each of the three transects within the 
burning treatment for a total of  12 photo centres.  Using a 50 mm lens, two photographs  were 
taken at a height of 1.3 m from each photo centre to the east (90°) and two to the north (360°).  
The first of the two photos in each direction focused on the plot undergrowth vegetation (camera 
slightly angled downward, depending on slope) and the second focused on the stand structure 
(camera lens horizontal or slightly upward depending on slope).  These photos were taken in 
association with vegetation sampling from July 13 to July 30.  

Additional permanent photo points were established.  Photos were taken from these points using 
a 35mm lens on August 8, 2003.   Slide photos are cataloged and stored by the Southern Interior 
Forest Sciences Section in Williams Lake.  

 
3.0 Results and discussion  
 
The treatment means for major variables are shown in Table 1.   The analysis of variance F-test 
and Duncan's multiple range test are shown in Table 2.   Probability values of 0.05 or less for the 
ANOVA F-test were interpreted to indicate a statistically significant treatment effect.  A 
significant treatment effect means that at least one of the treatments was different from the 
others.   
 
The analysis of variance shows significant treatment effects for regeneration density in three of 
the four layers and canopy density at both angles of sky view.   These significant treatment 
effects for tree density and canopy density variables are not surprising since they measure of 
differences that were created directly by the logging and thinning treatments. Logging removed 



stems in all layers in the process of removing layer 1 trees while thinning treatments reduced the 
density  of stems primarily in layers 2 and 3.   
 
The only vegetation variable to show a significant treatment effect is moss cover.  For moss, the   
Duncan's test shows that the "log, thin and burn" treatment was different from all of the others. 
This difference is the result of killing of the moss by fire.   The lack of significant differences 
between treatments for all of the other vegetation variables is likely due to two factors.  The first 
is the limited amount of time since treatment for a vegetation response to occur.  Analysis of the 
vegetation response in future measurement periods will better reflect the treatment effect as the 
vegetation responds over time to the changed overstory and microclimatic conditions in each 
treatment.  A second factor that may have helped to mask any treatment effects in the vegetation 
was a previous Douglas-fir bark beetle sanitation treatment that created small forest openings.  
The understory vegetation has had time to respond to the creation of these previously created 
small openings, thus enhancing the patchiness of the vegetation.  This increased vegetation 
patchiness serves to mask significant treatments effects because it increases the variance within 
treatments.  
 
Once vegetation has had time to respond to the changed overstory conditions, regression analysis 
of understory vegetation and conifer regeneration variables against canopy density should 
provide interesting analysis of quantitative relationships between overstory and understory 
vegetation. 



Table 1.  Summary of data collected in 2003.  The table values are treatment means. Sample size 
is the number of plots for each treatment. For any one variable, all treatments had the same 
sample size. 
 
 
Variable 

 
Sample 

Size 

 
Treatment 

  Control Log Log & Thin Log, Thin 
& Burn 

Regeneration  
(stems/ha) 

15     

   Layer 1  506  186  280 253  
   Layer 2  706  386  145 0  
   Layer 3  1800  105  0 13 
   Layer 4  240  786  213 67  
   Layers 2, 3 &4  2746 1277 358 80 
      
Vegetation 
Production 
   (kg/ha) 

 
30 

    

   Graminoids  17 71 50 19 
   Forb   2 16 9 18 
      
Vegetation Cover 
    (%) 

 
15 

    

   Moss  57 47 51 11 
   Herb layer   9 18 10 9 
   Shrub   2 0.4 0.2 0.5 
   Graminoids  6 12 7 7 
   Pine grass  4 10 5 6 
      
Canopy Density    

(%) 
15     

   @ 30 Degrees  58 33 33 29 
   @ 60 Degrees  74 47 43 41 

 
 
 
 
 
 
 
 
 



 
Table 2.  Analysis of variance and Duncan's Multiple Range Test (alpha=0.05) results.   Statistically significant differences between 
treatments, for any variable, are indicated by different letters within a column.  
 
  
Treatments  Variables

 
 Regeneration Density by 

layer 
Vegetation  
Production 

 

Vegetation Composition  Canopy Density

       Layer
1 

Layer 
2 

Layer
3 

La
yer
4 

Graminoid Forb Moss Herb Shrub Grass Pine
grass 

30 
degree

60 
degree 

 
Probability  for F 
test  

.008             .0001 .0001 .42 .21 .11 .0001 .106 .062 .406 .175 .0001 .0001

              
              
Control             A A A -* - - A - - - - A A
              
Log              B B B - - - A - - - - B B
              
Log & thin B BC C - - - A - - - - B BC 
              
Log, Thin and burn  B C C - - - B - - - - B C 
              
*Note: "-" indicates a non-significant treatment effect in ANOVA.  Multiple range tests are not valid if ANOVA shows a non-
significant treatment effect. 
 
 



Appendix 1.  Layout of and labelling of vegetation composition and forage production plot 
clusters.  
Outer vegetation composition plots are 15m from centre to centre in the four cardinal directions 
from the centre plot.  Vegetation composition plot within a cluster are labelled as C, N,S,E or W 
for Center, North,  South, East and West.  Forage production plots are located 6.8m from centre 
to centre from their respective vegetation composition plot in cardinal directions as show below.   

 
 
 
 



 
Appendix 2.  Examples  of two hemispherical canopy density images.  The image shows the six 
concentric circles that were sampled for each image.   The top image is for the logged and 
thinned treatment while the lower image is from the untreated control.   
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