
FII Forest Research Program 2003/04 Annual Progress Report 

The purpose of this Annual Progress Report is to communicate progress and achievements of your research project over the funding period and 
identify impacts or outcomes of the project.  Information from this progress report is required to assess the final progress of the project in relation 
to the Recipient Agreement and to provide information required for FII Ltd. to report on annual achievements and funding investments for the 
Forest Research Program.  Complete the required information in the unshaded text boxes for Parts A to C, (text boxes will expand). 

 

Part A:  General Project Information 
The information provided under Part A will be available for immediate posting on the Internet in a project repository on the Natural 
Resources Information Network (NRIN) website. 
 
Project No: R04-FII 075 
Organisation: University of British Columbia 
Project Contact: Dr. Suzanne Simard 
Address: Dept. Forest Science, 2424 Main Mall, University of British Columbia, V6T 1Z4 
Phone No. 604-822-1955 
Email: suzanne.simard@ubc.ca 
Project Title: 
 
Long-term effects of vegetation management treatments on growth and yield and stand development 
Final Project Abstract: 
 
The PROBE (PRotocol for Operational Brushing Evaluations) project has gathered information about the effects of operational brushing 
treatments on conifer seedlings and vegetation in southern interior BC since 1991. Ongoing measurements on experimental sites provide 
information about the effects of brushing treatments on seedling establishment and growth, and are becoming increasingly valuable as the 
length of time since treatment increases. Ten-year post-treatment data is now being collected for several complexes – long-term results are 
particularly important for broadleaf complexes that affect conifers for extended periods.  
 
Existing PROBE sites also have the potential to provide valuable long-term data about the effects of brushing on conifer growth and yield, 
stand dynamics, and plant community development and diversity. No long-term data of this nature currently exists in BC. Permanent 
Measurement Plots (PMPs) have now been established on a subset of existing PROBE sites where the Mixed Broadleaf-Shrub and Aspen 
complexes are being studied. Installation of additional PMPs to complete replication for brushing treatments that PROBE is studying in these 
broadleaf complexes will be done in 2004/05.  
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Keywords: 
 
vegetation management, brushing, growth and yield, prediction, stand development, PROBE, brushing, vegetation complex; silviculture; plant 
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Part B:  Project Impacts, Outcomes, Progress, and Extension 
Information provided in Part B is used to evaluate and assess the completion of the project in relation to the terms and workplan outlined in the 
Recipient Agreement and assess the impacts and outcomes of the project. 
 
B1:  Workplan and Annual Progress Summary: 

Using the table below, describe the extent to which the activities and objectives identified in the workplan (Schedule A Recipient Agreement) 
were achieved.  Indicate any changes from the original plan in bold, and indicate date of approval and brief rationale for the change.  Please list 
extension activities and deliverables in table B5 below(“Outputs, Deliverables, and Extension”) 
 
Project Component or 

Objective  Activities (Tasks)  Extent to Which Activities have been Completed and Objective has been 
Achieved  

Remeasurement of PROBE 
sites 

• Field measurements 
• Data entry 
• Updating of records, data 

binders, and database 

All activities have been fully completed. As proposed, three PROBE sites were re-measured, data was 
entered into using standard format, and data were submitted for analysis. The PROBE data collected in 
2003 extends the time over which brushing responses can be analyzed and increases the reliability of 
the results by increasing replication.  

Installation of Permanent 
Measurement Plots 

• Installation of plots 
• Field measurements 
• Data entry 
• Updating of records, data 

binders, and database 

All activities have been fully completed. As proposed, PMPs were installed on six sites, parameters 
were measured in the field, data were uploaded using the standard format, and data were submitted for 
analysis. All records were updated.  This completes PMP installation for 2 of the 5 available broadleaf-
brushing combinations being studied by PROBE. Fieldwork to complete installation of PMPs in 
broadleaf cells is planned for 2004/05. 

Data analysis • Analysis of PROBE data 
• Producing summary 

statistics for baseline PMP 
measurements  

All activities have been fully completed. Annual analysis of the full PROBE data set has been 
completed, and specific analyses for journal article preparation have been carried out as requested by 
authors. Summary statistics have been produced for PMP tree measurements. Baseline analysis is 
planned for the coming year when data is available for all replicate broadleaf treatment cells. 

Incorporation of 10 year 
PROBE results into the Expert 
System 

• Reviewing new PROBE 
analysis 

• Updating the Expert System 
databases to reflect the new 
results 

All activities have been fully completed. The large Expert System text databases that interpret research 
results on a site series specific basis have been reviewed and updated. This was a large task because 
involving 8 individual database tables, each of several hundred to approximately 2500 lines.  

Annual Progress Report Template – Forest Research Program 2003/04     Page 3 of 10 



FII Forest Research Program 2003/04 Annual Progress Report 

Extension notes for individual 
complexes 

• Results interpreted 
• Figures prepared 
• Writing 
 

All activities have been completed according to the changed plan (the change was agreed to by FII). 
The original proposal indicated that 8 extension notes would be prepared. This plan was changed to 
allow the preparation of an additional journal article (see below). It was agreed that 4 draft extension 
notes would be prepared by the end of the 2003/04 fiscal year, and this was completed. Completion of 
the remaining extension notes is now planned for the 2004/05 fiscal year. 

Extension note regarding PMP 
methodology 

• Writing All activities have been fully completed.  

PROBE results presented at 
Expert System tutorial 

• Preparation of selected 
PROBE results  

• Demonstration of how these 
results are presented by the 
Expert System 

All activities have been fully completed. Five participants from industry and MOF District and Regional 
staff attended. Expert System examples were presented that allowed the Expert System to report on 
specific PROBE results.  

Journal articles • Literature review 
• Results interpreted 
• Figures prepared 
• Writing 
• Internal review 

Two journal articles have been prepared. The original proposal specified one journal article. We 
decided to prepare two journal articles and decrease the number of extension notes that were being 
prepared this year. This change was agreed to by FII (see above).  One article presents results for the 
Mixed Broadleaf-Shrub complex, and will be submitted to Can. J. For. Res. in May, 2004.  It is 
undergoing final editing prior to submission. The second article presents results for fireweed and low-
shrub communities. A first draft has been completed, and it will be submitted to Annals of Forest 
Science in May, 2004.   
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B2:  Research Question:   

Restate the research question as per your original proposal and comment on the extent to which your research question has been answered 
during the current funding period. 
How do brushing treatments in southern BC affect conifers and vegetation up to free-growing, and what are the long-term 
implications of these treatments for growth and yield and stand development? 
 
The work carried out with this funding has allowed us to extend our analysis of PROBE data further in time. The most important of these 
results are for the broadleaf complexes. We now have fully replicated 10 year results regarding the effects of manual cutting, girdling, and cut 
stump-glyphosate treatments on conifers and vegetation following treatment of the Mixed Broadleaf-Shrub complex in the ICH/IDF zones. We 
have been tracking mortality due to Armillaria root disease on PROBE sites because previous data (and information collected by other 
researchers) have suggested that the incidence of Armillaria may increase following manual or girdling treatments in broadleaf stands. 
Preliminary interpretation of this data shows that this does appear to be the case for girdling treatments. The preliminary results are important 
enough that they warrant additional analysis, and further research will definitely be required. This type of information, along with a summary 
of the effects of these brushing treatments on free-growing status according to current standards, is extremely valuable to silviculturists in 
southern interior B.C. The Extension notes that are currently being developed will present this information in a succinct form. Ongoing 
incorporation of this information into the “Expert System for Site Preparation and Vegetation Management in Southern Interior British 
Columbia” (linked project) will also increase the ability of practitioners in B.C. to access the most recent PROBE results. Other PROBE 
measurements done in the 2003 field season allowed us to extend the analysis for the Mixed Shrub complex further in time, and to increase 
replication in other treatment cells.  
 
Installation of Permanent Measurement Plots on a subset of existing PROBE sites has allowed us to collect a portion of the baseline growth and 
yield measurements that we require for full analysis of the effects of brushing treatments on broadleaf growth, yield and stand development. 
PMPs will be installed on the remaining broadleaf sites in 2004/05, after which full baseline analysis can be carried out for the broadleaf 
treatment cells. After that, full analysis of the changes in stand development will be carried out following data collection at 5 year intervals. 
The collection of growth, yield and stand development data requires a long term commitment, and the work done in 2003/04 represents a 
significant contribution to the project. 
 
 
 
 
B3:  Impacts and Outcomes: 

Describe the impacts and outcomes of the research and how the research has benefited or improved sustainable forest management.  Where 
possible, provide quantifiable outcomes associated with this research (i.e., volume gain in terms of m3; cost savings due to improved access, 
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etc.). 
In order to practice sustainable forest management, and to demonstrate to the social community that they are doing so, 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.  The outcomes are as follows. (a) PROBE results are providing information about 
where brushing treatments are and are not required. For example, we now know that brushing is generally not required on circum-mesic sites 
where the Fireweed complex has developed. Recent analysis has shown for this community and other herb- and mixed shrub-dominated 
communites, that biogeoclimatic zone is a more important determinant of conifer performance than whether or not brushing treatments were 
applied. This information will provide practitioners with justification for a “no-treatment” decision on sites where conifers are at low risk. (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 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 PMPs will further increase the ability of foresters to make sound treatment decisions. (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. 
 
Sustainable management of B.C. forests also depends on the ability to accurately predict the longer term effects of silviculture treatments on 
stand development, growth and yield. The addition of Permanent Measurement Plots (PMPs) to existing PROBE sites is allowing data 
collection for development of models that take into account effects of brushing on long-term conifer yield. Such information can be considered 
during adjustments to AAC, and will allow managers to conduct 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 require the use of science-based silviculture 
treatments in B.C. The collection of this data involves a long-term commitment. 
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Current PROBE results have been incorporated into the ‘Expert System for Site Preparation and Vegetation Management in southern interior 
B.C.’ (linked project), which is now available on the Internet. This decision-support tool enhances the ability of B.C. foresters to synthesize 
information from a variety of sources and select appropriate treatments in their silviculture prescriptions.  
 
 
 
B4:  Users and Application of Results: 

List the user group and describe the realised or expected benefit of your research (eg, researchers, technical experts, planners, foresters, 
practitioners, regulators, decision makers, public). If results or information derived from the research have been used, provide the name of the 
individual and organisation and describe how the information has been applied. 
 
User/User Group Realised/Expected Benefit 
 
Planners/Foresters/ 
Practitioners 
 

• Increased access to long-term results will help with decisions about where, how, and when to brush. 
• Solid research for justifying decisions. 
• Easy access to PROBE results in the form of extension notes and the Expert System. The Expert System is now 

available on the Internet. A pilot tutorial has been held, and further tutorials are planned for May/June 2004. The 
Expert System vegetation module is based largely on PROBE results.  

Planners/Policy 
makers 
 

• Longer term results about conifer performance in a variety of broadleaf environments will contribute to 
biologically sound adjustments being made to free-growing guidelines. 

• As long-term results about brushing effects on growth, yield and stand development become available as a result 
of data collection from PMPs, the ability to make informed decisions regarding policy and management practices 
will be enhanced. 

Modellers • Long-term data collected from PMPs will be used to model stand responses to brushing. 
 
Researchers 

• The publication of PROBE results in recognized scientific journals makes a contribution to the advancement of 
vegetation management research. 

Public 
 

• The public benefits from sound management of B.C. forests. PROBE results make a strong contribution to this 
process.  

 
 
B5:  Outputs, Deliverables, and Extension 

List the deliverables or extension products developed from the research during the 2003/04 funding period.  Please identify a) the type of 
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deliverable (TYPE), b) the deliverable citation, and c) whether it is (Y) or is not (N) included as part of this Annual Progress Report submission 
(INCL). 
 
TYPE CITATION INCL (Y/N) 
EXT Long-term effects of vegetation management treatments on growth, yield and stand development: a description of the 

methodology used to install Permanaent Measurement Plots on existing PROBE sites 
Y 

EXT Brushing effects on Douglas-fir and the Mixed Broadleaf-Shrub complex: A summary of 10 year PROBE results 
(DRAFT) 

Y 

EXT Brushing effects on Engelmann spruce and the Wet Alder complex: A summary of 5 year PROBE results (DRAFT) Y 
EXT Brushing effects on hybrid spruce and the Ericaceous Shrub complex: A summary of 10 year PROBE results 

(DRAFT) 
Y 

EXT Brushing effects on lodgepole pine and the Aspen complex: A summary of 5 year PROBE results (DRAFT) Y 
JOU Responses of young hybrid spruce and vegetation to foliar glyphosate, livestock grazing, and manual cutting 

treatments applied to fireweed- and mixed shrub-dominated communities in southern interior British Columbia 
(DRAFT) 

Y 

JOU Conifer growth, root disease, and plant community responses to mechanical and chemical control of birch and aspen 
in southern British Columbia’s temperate mixed forests (DRAFT) 

Y 

WEB Expert System for Site Preparation and Vegetation Management in Southern Interior British Columbia  
http://www.myacquire.com/spvegman/expertsystem/
 

N 

 
Deliverable Type Legend 
TYPE OUTPUT DESCRIPTION TYPE OUTPUT DESCRIPTION 
TEC Technical Report FGM Field Guide or Manual 
JOU Peer Reviewed Journal Article ORA Oral Presentation 
EXT Extension Note or Newsletter Article POS Poster Presentation 
NEW Newsletter WEB Website 
BOK Book or Book Chapter OTH Other 
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Part C:  Additional Project Information 
Information provided in Part C will be used to report out on the overall investments of the Research Program during the 2003/04 funding period. 
 
C1:  Multi-year Projects: If the project is part of a multi-year research initiative, indicate in the statement below where the current funding period 
(2003/04) lies within the longer term research program: 

The 2003/04 fiscal period represents year _13__ of a _19_ year research program/project. 
 
 
C2:  Research Focus:  Select (by placing an X in the preceding box) the primary category that would best categorize the focus of research 

 Silvicultural Systems - (harvesting systems – 
shelterwood, clear-cut, etc.) 

  Natural Disturbance Dynamics (fire, 
wind, etc.) 

  Site Rehabilitation and 
Restoration 

X Growth and Yield (modeling, site index work)   Ecosystem Dynamics (classification, 
inventory, PEM, ecosystem research) 

  Forest Genetics 

 Biodiversity/Habitat Management (SAR, 
habitat requirements, habitat supply modeling) 

  Wood Quality (assessment, wood 
properties and potential applications) 

  Other – Please specify 

 Forest health (pests and pathogens)   Soil Conservation, Health, and 
Productivity 

   

 Riparian and Aquatic Management (buffers, 
CWD) 

  Integrated Resource Management (land 
use planning) 

   

 
 
C3:  Biogeoclimatic Ecosystem Classification:  Identify (by placing an X in the preceding box) the BEC zone(s) to which the research applies. 
 
 Alpine Tundra X Engelmann Spruce-Subalpine Fir  Ponderosa Pine 
 Boreal White and Black Spruce X Interior Cedar-Hemlock  Spruce-Willow-Birch 
 Bunchgrass X Interior Douglas-Fir  Sub-Boreal Spruce 
 Coastal Douglas-Fir X Montane Spruce  Not applicable 
 Coastal Western Hemlock  Mountain Hemlock   
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C4:  FII’s Objectives and Strategies:  With respect to FII’s objectives and strategies listed below, identify (by placing an X in the preceding box) 
which of the following strategies best represents the overall objective and approach of your research project. 
 
Objectives and Strategies 
Objective:  To support more effective policies, regulations, and guidelines  

 Support policy, regulatory and guideline development, evaluation and adjustment 
X Enhance quality of decision making through improved knowledge base 
 Empowered decision makers to employ practical adaptive management approaches 
 Support greater certainty in planning and decision making for all forest resources values  

Objective:  To enhance the value of timber and forest land assets  
X More effective and efficient use of forest resources 
 Reducing costs of timber production 
 Reducing forest health risks through improved management practices  
 Enhancing timber quality and resulting products 
 Increasing available volume and value through productivity enhancements, increased utilisation and better realisation of inherent site 

potential 
 Increasing available timber volume through management of access constraints 

Objective: To improve stewardship and market acceptability of BC forest practices and forest products 
 Promoting new or adapted forest practices which give  BC an edge in the world forest product marketplace 
X Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
 Enabling and accelerating certification practices 
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