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Since 1991, the PROBE (PRotocol for Operational Brushing Evaluations) project has gathered information 
about the effects of operational brushing treatments on conifer seedlings and vegetation from 96 sites 
across the southern interior of BC. Ten-year data is currently being collected on many of these sites, and 
the results are providing forest managers with valuable guidance regarding where brushing is and is not 
required, the selection of appropriate treatments, expected conifer and vegetation responses, and the effects 
of treatment on non-timber site values. This summary briefly describes results that were obtained as a result 
of measurements made in 2003. Full results, along with the most recent PROBE findings for other fully 
analyzed treatment cells will be described later in 2004 in a series of Extension Notes that will be posted on 
the website: http://www.myacquire.com/spvegman/expertsystem/probewebpage/probehtml/index.html 
. 
 
10 year effects of manual cutting on Douglas-fir and the Mixed Broadleaf-Shrub complex  
• Douglas-fir were 5-8 years old when the manual cutting treatments were applied. In year 10, when they 

were 15-18 years old, there were an average of 559 and 757 well-spaced free-growing stems/ha in the 
untreated control and treatment, respectively. Of those, 450 and 619 stems/ha were Douglas-fir in the 
control and treatment, respectively. 

• Douglas-fir survival was 80% in the untreated control versus 78% in the manual cutting treatment.  
• Douglas-fir stem diameter, height, and crown length were significantly larger in the brushing treatment 

than the control 
• Broadleaves were significantly shorter in the cutting treatment than the control after 10 years (583 vs. 

826 cm). Sprout-origin broadleaves in the treatment were taller than Douglas-fir within approximately 3 
years of cutting.  
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Figure 1. A comparison of broadleaf and Douglas-fir height during the 10-year period following manual 
cutting. Douglas-fir were 5-8 years old when treatments were applied. 
 
10 year effects of girdling on Douglas-fir and the Mixed Broadleaf-Shrub complex 
• Douglas-fir were 5-17 years old when the girdling treatments were applied. In year 10, when they were 

15-27 years old, there were average of 102 and 431 well-spaced free-growing stems/ha in the control 
and treatment, respectively. Of those, 37 and 206 stems/ha were Douglas-fir in the control and 
treatment, respectively. 

• Douglas-fir survival was 89% in the untreated control versus 77% in the girdling treatment.  
• Douglas-fir stem diameter, diameter increment, and crown width were significantly larger in the 

brushing treatment than the control. There were no differences in height or leader length. 
• 10 years after girdling, there were no significant differences in broadleaf height between the treatment 

and control. Broadleaf height recovery between years 5 and 10 is likely the result of a) regrowth of 



partially killed stems, b) ongoing growth of stems that were not treated because they were too small, 
and c) ongoing growth of stemsthat were not treated because of obvious Armillaria infestation. 
Broadleaf cover in the treatment was approximately one-third the untreated cover (18 vs. 47%); 
however, this difference was not statistically significant because of the variability between sites. 
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Figure 2. A comparison of broadleaf and Douglas-fir height during the 10-year period following girdling. 
Douglas-fir were 5-17 years old when treatments were applied. 
 
3 year effects of variable broadleaf retention (600 sph, 2500 sph, untreated) on Douglas-fir and the Mixed 
Broadleaf-Shrub complex 
• Douglas-fir survival was 97% in the untreated control versus 97% in the 2500 retained sph treatment 

and 95% in the 600 retained sph treatment. Mortality from Armillaria was 1% in the control and 2500 
sph treatments versus 3% in the 600 sph treatment. There was 2% mortality from vegetation 
competition in the control and 600 sph treatment and none in the 2500 sph treatment. 

• No significant differences in Douglas-fir size (diameter, height, leader length, crown size) were present 
3 years after treatment. A slight trend of increasing stem diameter in the thinned treatments was 
apparent. 

• Broadleaf cover was 41% in the untreated control versus 21% in the 2500 sph treatment and 18% in 
the 600 sph treatment. 

 
Interpretations 
• Fewer stems are free-growing in the girdling experiment than the manual cutting experiment. This may 

be because girdling was applied to older stands and conifers were less able to release. The manual 
cutting allowed minimum stocking standards to be met, but girdling did not. 

• Further study is needed regarding the interaction between brushing treatments and Armillaria root 
disease.  

• Douglas-fir growth increased as a result of manual cutting and girdling of the Mixed Broadleaf-Shrub 
complex. Manual cutting caused larger increases than girdling, and had a longer lasting effect on 
broadleaves. 

 


