
Executive Summary 
 

FSP Project Number: Y062305 - Managing Northern Mixedwood Stands to Sustainably 

Maximize Productivity and Minimize Costs 

 

Project Purpose and Management Implications 

This project seeks to further our understanding of the dynamic interactions between white spruce 

and associated broadleaf competition in the Fort Nelson, Mackenzie, and Fort St. John TSAs.  

The primary objective(s) is to define broadleaf density (basal area) thresholds (temporal and 

spatial) that are deleterious to spruce establishment, growth and long term productivity. Such 

information will allow fine tuning of free growing guidelines in BC in order to optimize forest 

productivity, health, and diversity. 

 

Long-term timber supply is a major consideration in regenerating stands in BC. It is the goal of 

regulatory bodies to ensure a continued supply of timber for future generations to enjoy. Timber 

supply analyses conducted on an area are carried out using several assumptions.  One of these is 

that regenerating stands are growing without impediment from non-crop vegetation (Anonymous 

2005). Further, the establishment or retention of broadleaf trees within a stand may be desirable 

to provide a nurse crop, promote nutrient cycling, or to meet other resource objectives such as 

biodiversity or wildlife habitat. Finally, blanket guidelines to achieve healthy regenerating stands 

are not appropriate for a province as biologically diverse as BC.  Benefits could be seen at the 

block level (micro) with an increased diversity in ecosystem function and stand structure, as well 

as at the landscape level (macro) with a wider distribution of stand type, habitat and biodiversity. 

 

Despite the establishment of free-to-grow guidelines, there remains limited quantitative 

information available on how these stand types develop during early seral stages. Management of 

aspen density, but not complete removal, may enhance the survival and growth of understory 

spruce (Wright et al. 1998, Comeau 2003, Newsome 2003, unpublished). There is also concern 

about birch-spruce mixtures: presently the maximum limit of deciduous stems is 1000 sph 

(Anonymous, 2000). This value may be low, particularly in stands that have received an earlier 

herbicide treatment (Doug Tofte, pers. com.). Work in birch-spruce stands in the sub boreal 

suggests that 3000 co-dominant sph of birch may not negatively impact spruce growth.   

 

The cost of brushing treatments to meet free growing guidelines represents the highest cost of 

silviculture activities (K. Szabo, pers. comm.).  The Adams Lake Interfor Innovative Forest 

Practices Agreement (ALI-303) showed the cost of brushing birch from blocks planted to 

lodgepole pine was greater than the anticipated increase in stand value. This strongly suggests 

that an alternative to the current free-to-grow approach may be cost effective. 

 

Project Start Date – April 1, 2004 (Y05-1305) Project end date – March 31, 2007 

 

Methodology Overview 

A Mixedwood Growing Space (EP 1192.01) trial was established in Fort Nelson and included: 

tree measurements, vegetation assessments, competition measurements, and regeneration and 

stocking assessments.  This project follows standard long-term silviculture study experimental 

design and is described by Biring et al. (1998) at the establishment of this long-term study. 



 

Growth of white spruce, birch, and aspen was measured in 2004 and 2005 under several birch 

densities in the Fort Nelson and Fort St. John Timber Supply Areas (TSAs) and aspen densities 

in the Mackenzie TSA. The sample plot was 10 m
2
 with the crop spruce at the centre and all trees 

within the plot were counted and dbh and height were recorded. In addition, crown height and 

width, leader length, and tree quality were recorded for the crop tree. Candidate blocks must 

have been artificially regenerated to spruce within the last 8 -15 years, currently support at least 

10,000 sph of broadleaf species.  The minimum strata size was limited to 4 hectares. All blocks 

were treated once with herbicide in year two or three in Fort Nelson. 
 

Single tree temporary sample plots were established using nearest individual method described in 

Kent and Coker (1992).  Sample trees were accepted according to pre-determined criteria in 

order to limit the sampling to crop trees free of defects that may have reduced growth.  Several 

classes of broadleaf density were laid out in the office; one set for Mackenzie area and another 

for Fort Nelson area; respectively 0, 1000, 2500, 5000, 10000 and 10000+ and 0, 1000, 2000, 

3000, 5000 and 5000+ sph. The variation of density classes between TSAs reflects both the 

species (aspen vs. birch) and regional variation in density of broadleaf vegetation experienced by 

crop trees. Mixed stand growth was modeled in TWIGS. 

 

Project Scope and Regional Applicability 

Regionally, a gap exists in the understanding of early mixedwood stand dynamics. For example, 

in the Fort Nelson TSA, co-dominant spruce do not appear to go through a period of suppression 

and then release associated with stand-level trembling aspen mortality, as is commonly described 

for other boreal mixedwoods (Kabzems and Garcia, 2004).  In the sub-boreal and boreal, free 

growing standards and timber supply requirements force forest managers to measure their 

regenerating stands’ performance against pure conifer stands, or to treat all broadleaf species as 

competition and take measures to eradicate it in order to ensure a free growing stand 

(Anonymous 2002, Anonymous 2005).  Given the Fort Nelson example, this practice is costly in 

terms of labor, time, and chemicals. It is also costly across the landscape with loss of mixed 

stand types and the associated functional and structural diversity these stands contribute to the 

overall ecosystem.  

 

Interim Conclusions and Inference 

Results from the first two years of this project suggest that some vegetation management may be 

unnecessary. As in 2004, data collected in 2005 suggest that the effect of broadleaf competition 

on conifer crop trees should be assessed on a site by site basis.  The majority of the blocks 

assessed in both years failed to show a broadleaf density impact on spruce dbh growth: the 

threshold appeared to be at or above 5000 sph. The key factors influencing spruce growth under 

these conditions have yet to be defined. A blanket approach to achieving healthy regenerating 

stands is not appropriate for a province as biologically diverse as BC.  In all likelihood it is 

relatively safe to suggest that spruce growth will be little impacted when growing with birch at 

densities up to at least 3000 sph in Fort Nelson. Conversely, spruce growth may be negatively 

impacted when all broadleaf species are removed from the stand. The previous observations are 

supported by TWIGS projections across a range of birch densities I Fort Nelson. If data from 

2006 corroborate findings from 2004 and 2005, steps should be made to investigate more 

intensely at site levels to determine whether particular sites are more accommodating to crop tree 

growth with higher densities of broadleaf species.  
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