
Executive summary 
 
Project no:  Y062024 
 
Project title:  “Long-term effects of vegetation management treatments on growth and 
yield and stand development” 
 
Project start date:  April 1, 2004 
 
Length of project:  ongoing 
 
Former project no.: Y051024 
 
Methodology overview:  Each PROBE installation is approximately 1.6 ha in size, and 
consists of a treatment plot (treated operationally with the rest of the opening) and a 
control plot (area left untreated in the same opening) that have similar site history and 
ecosystem characteristics. Thirty-six crop tree-centred subplots are established on a grid 
within each of the treatment and control plots, within which conifer crop tree size, 
condition, damage, and degree of overtopping are assessed. For each dominant plant 
species and vegetation group (total vegetation, herbs, shrubs, and broadleaf trees). Modal 
height and cover are also assessed within the 10 or 20 m2 subplots. These measurements 
are taken prior to brushing and 1, 3, 5 and 10 years after treatment (or as near to these 
dates as funding permits). 
Statistical analysis is carried out when a particular treatment cell (i.e. a particular 
combination of vegetation complex/conifer species/ecosystem/brushing treatment) has 
been replicated at least three times. Analysis of variance (ANOVA) is conducted 
separately for each measurement year for quantitative crop tree and vegetation variables, 
and summary statistics were produced for qualitative variables. PROBE methodology is 
provided in Section 3 of Land Management Handbook 48. 
In 2002, we began installing permanent measurement plots (PMPs) on existing PROBE 
sites for the collection of long-term growth and yield data on sites where at least 10 years 
had passed since treatments were applied. The data will provide information about the 
effects of brushing on conifer growth and yield and plant community development. The 
plots are 0.04 or 0.1 ha in size (depending on tree density).Each broadleaf and conifer 
tree within the plots is measured for diameter, height, % live crown conditions and 
vigour. 
 
Project scope:  Field work has been conducted at sites in the Southern Interior Forest 
Region, specifically in the old Kamloops Forest Region. The sites were located near 
Kamloops, Merritt, Barriere, and Vavenby. Results are applicable to other sites 
throughout the Southern Interior Forest Region, that have the same subzone and site 
series, site history, vegetation complex, crop tree species and brushing treatment as those 
on the study sites. 
 
Interim conclusions: 



In order to practice sustainable forest management managers and practitioners must have 
access to up-to-date reliable research information. The PROBE (Protocol for Operational 
Brushing Evaluations) project has been gathering information about the effects of 
operational brushing treatments on conifer seedlings and vegetation in the southern 
interior of British Columbia since 1991 and the current results (10-year for many 
complexes) are extremely valuable to forest practitioners as they make vegetation 
management treatment decisions: 
(a) PROBE results are providing information about where brushing treatments are and 

are not required. For example, we know that brushing is generally not required on 
circum-mesic sites where the Fireweed complex has developed, on either ESSF or 
ICH zone sites. Recent analysis has shown that for this community and other herb- 
and mixed-shrub-dominated communities, biogeoclimatic zone is a more important 
factor to conifer performance than whether or not brushing treatments were applied. 
Data from this past year has shown that 10 years after manual brushing of the Dry 
Alder complex on circum-mesic sites there is no significant difference in height or 
diameter of lodgepole pine between treated and untreated trees. This information will 
provide practitioners with justification for a “no-treatment” decision on sites where 
conifers are at low risk. This year we also found that survival of Engelmann spruce on 
manually brushed sites dominated by the Ericaceous Shrub complex was 18% higher 
than where no treatment was done, but because of the high variability among sites the 
difference was not statistically significant. On these sites there was a significant 
improvement in spruce diameter 5 years after brushing, but by year 10 the difference 
had disappeared because the small diameter trees in the control had died. 

(b) Results are also showing which brushing treatments are most effective. For example, 
glyphosate is more effective at reducing vegetation abundance in the herb and shrub 
complexes than either manual cutting or grazing treatments. However, improved 
efficacy does not translate into improved conifer responses on sites where vegetation 
competition is not an important factor. PROBE results have also shown that, 10 years 
after brushing, cut stump-glyphosate treatment results in greater reductions in height 
and cover of the Mixed Broadleaf-Shrub complex than either manual or girdling 
treatments. However, conifers responded significantly to all brushing treatments. 
These results provide practitioners with quantifiable information about responses that 
will help them decide which treatments best meet their management objectives.  The 
collection of long-term growth and yield data from Permanent Measurement Plots 
(PMPs) will further increase the ability of foresters to make sound treatment 
decisions. As of 2004, PMP installation has been completed for all fully replicated 
treatment cells where the Mixed Broadleaf-Shrub and Aspen complexes are being 
studied. 

(c)  PROBE results include information about vegetation community responses to 
brushing treatments, including species richness and diversity and structural diversity 
changes. This information is valuable to managers and practitioners as they address 
questions about how their proposed treatments will affect biodiversity. For purposes 
of forest product certification, this information allows them to demonstrate that they 
are practicing forestry in an ecologically sound manner.  

(d) There has been ongoing controversy about the density of broadleaf stems that can be 
retained at free-growing age without incurring a negative effect on conifer 



performance through to rotation age. The ongoing collection of PROBE data over the 
long term will allow policy makers to make biologically sound adjustments to free-
growing guidelines. Long-term data from PMPs will be a valuable resource for 
addressing this issue.  

(e) PROBE has uncovered some unexpected responses to brushing, such as increased 
incidence of Armillaria root disease following manual cutting and girdling 
treatments. Although this topic requires further study, it has allowed us to recommend 
that alternative treatments (i.e., chemical brushing treatments) be used in stands 
where Armillaria is present. PMP data is also expected to provide insight into the 
long-term effects of brushing treatments on the presence of other diseases and pests. 
For example, on one site, Atropellis canker is affecting lodgepole pine survival and 
vigour to a greater extent in the untreated control than where the Mixed Broadleaf-
Shrub complex was manually cut.  

 
 
Sustainable management of B.C. forests also depends on the ability to accurately predict 
the longer term effects of silviculture treatments on stand development and growth and 
yield. The addition of Permanent Measurement Plots (PMPs) to existing PROBE sites is 
allowing data to be collected that will contribute to the development of models that will 
take into affect the effects of brushing on long-term conifer yield. Such information can 
be considered during adjustments to Annual Allowable Cuts, and will allow managers to 
condut accurate cost-benefit analysis regarding the effects of brushing. In addition, it will 
identify changes in stand and vegetation community development that have resulted from 
brushing. This will contribute to our understanding of stand dynamics and help meet 
forest practice certification standards that required the use of science-based silviculture 
treatments in B.C. 
 
In order to manage forests sustainably, managers must have access to the information 
they need to make decisions. Extension of results has always been an important aspect of 
the PROBE project. In 2005/06 we reported on 10 year responses of lodgepole pine and 
the Dry Alder complex to manual brushing. This will be posted on our website which will 
allow easy access of the information by the forestry community. The website can be 
viewed at: 
http://www.myacquire.com/spvegman/expertsystem/probewebpage/probehtml/index.html
We also reported 10 year responses of Engelmann spruce and the Ericaceous Shrub 
complex to manual brushing. This will be published in an internationally recognized 
journal, which raises the profile of vegetation management in British Columbia.  
 
Contact information:  Information about PROBE can be accessed on our website (see 
above).  

http://www.myacquire.com/spvegman/expertsystem/probewebpage/probehtml/index.html

