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FIA-FSP Y071045 EXECUTIVE SUMMARY 
 
Project Number: Y071045 
 
Project Title: INCREMENTAL SILVICULTURE OF LODGEPOLE PINE AND 
NON-TIMBER FOREST PRODUCTS (NTFPs) 
 
Project Purpose and Management Implications:  
  
Non-timber forest products (NTFPs) have been harvested by humans for at least several 
thousand years, both for subsistence and trade.  In Canada, NTFPs have been used for 
food, medicine, clothing, and shelter among First Nations and other rural communities.  
The recent international and national successes in NTFPs, as an industry, may be a 
means to improve the quality of life and reduce poverty in rural B.C. and Canada.  
NTFPs include a wide range of products derived from forests, such as conifer boughs, 
wild rice, wild berries, maple sap products, wild mushrooms, and wild medicinal herbs, 
with 200 types of NTFPs in B.C. that are recognized.  
 
To date, there is a poor understanding of the specific biology of many NTFPs and so it is 
difficult to predict their seasonal abundance and location in many forest ecosystems.  
This paucity of knowledge is particularly true with respect to to NTFPs and timber 
management.  Managed second-growth forests dominate the landscape in B.C. and will 
increase with time.  Clearly, integration of the NTFP industry with silviculture is essential 
if we hope to enhance current and future harvests of NTFPs in an economically and 
ecologically sustainable manner.  Innovative strategies are much-needed if we are to 
truly integrate timber and NTFPs on the same landbase.  
 
There is no information on the response of stand productivity and NTFPs to various 
densities and fertilization regimes at real-world (operational) scales.  Although growth 
and yield information is available from research-scale plots, these data do not provide 
information on response of understory vegetation and stand structure (source of 
NTFPs). Thinning and fertilization are tools that could dramatically alter stand structure 
and the rate and direction of ecological succession, and hence diversification of thinning 
prescriptions could have profound implications for wood fibre and NTFPs (e.g., berry 
crops, medicinal plants, herbs, and mushrooms). 
 
Project Objectives: 
 
1)  Incidence and utility of NTFPs in the understory vegetation in relation to stand 
productivity. 
 
2)  Comparison of NTFPs in these young intensively managed stands with mature and 
old-growth stands. 
 
Project Start Date:  April 1, 2006.  1 year duration.   
 
Methodology Overview: 

 
Field data on 1) 10-year diameter and height growth increments for lodgepole pine crop 
trees, and 2) understory vegetation for NTFPs, have already been collected over the 
period 1993 to 2003 at all installations.  Thus, this proposal is designed for analysis and 
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synthesis of these data into two manuscripts for publication in scientific journals, and 
extension to practitioners. 
 

This project commenced in 1993 with pre-commercial thinning of stands (12-14 
years old) to 4 densities: 250, 500, 1000, and 2000 stems/ha at three replicate study 
areas:  Summerland (MSdm), Kelowna (MSdm), and Alex Fraser Research Forest in the 
Cariboo (SBSdw).  These thinning treatments were applied at an operational scale.  
Optimum nutrition fertilization of one-half the area of each stand density was initiated in 
1994, and continued at 2-year intervals in 1996, 1998,  2000, and 2002 at all 3 areas.  
An unthinned stand, a mature stand, and an old-growth stand are included in the design 
at each area. 

 
Experimental design 

 The three study areas are regional replicates (blocks).   Within each replicate, there 
are eleven experimental units which have lodgepole pine stands treated in the following 
randomized block design with stems/ha indicated (T=Thinned; T+F=Thinned and 
Fertilized): 
 
 
 

 Stand Density and Treatment 
 250 500 1,000 2,000 Unthinned Mature Old-Growth 
 T T+F T T+F T T+F T T+F   

Replicate            
1 A B C D E F G H I J K 
2 A B C D E F G H I J K 
3 A B C D E F G H I J K 
            

 
The experimental units range in area from 4.4 to 11.3 ha at Summerland (replicate 1); 
from 9.5 to 12.6 ha at Kelowna (replicate 2); and from 1.5 to 4.5 ha at the Cariboo 
(replicate 3).  Mature and old-growth forest units range in area from 50 to 1000+ ha. 
 

Stand treatments 
 The initial treatment was pre-commercial thinning of young stands of pine at an 
appropriate time to maximize growth response potential before they experience 
repression.  Thinning was done at an operational scale at all study areas in the late 
summer-early fall of 1993.  The objective was to establish research installations at a 
real-world scale to provide reasonably rigorous measurements of the various response 
variables.  This range of stand densities, after thinning, was considered large enough to 
allow detection of changes in growth and diversity of crop trees and understory 
vegetation (NTFPs).  This broad range of densities is clearly testing extremes beyond 
standard operational prescriptions, but is considered sufficient to cause measurable 
changes in these attributes of productivity and diversity. 
 

Vegetation sampling (completed) 
 

Three 25-m transects, consisting of five 5-m x 5-m plots were systematically located in 
each stand following the method of Sullivan et al. (2000, 2001).   Each plot contained 
three sizes of nested subplots: a 5-m x 5-m plot for sampling trees, a 3-m x 3-m subplot 
for sampling shrubs; and a 1-m x 1-m subplot for sampling herbs and mosses.  Tree, 
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shrub, herb, moss, and lichen layers were subdivided into height classes: 0-0.25, 0.25-
0.5, 0.5-1.0, 1.0-2.0, 2.0-3.0, and 3.0-5.0 m.  A visual estimate of percentage cover of 
the ground was made for each species height class combination within the appropriate 
nested subplot.  Total percentage cover for each layer was also estimated.  These data 
were then used to calculate crown volume index (m3/0.01 ha) for each plant species.  
The product of percent cover and representative height gives the volume of a cylindroid 
which represents the space occupied by the plant in the community.  Crown volume 
index values were then averaged by species for each plot size and converted to 0.01-ha 
base to produce a tabular value given for each species and layer (mosses, herbs, 
shrubs, and trees).  Sampling was done in July-August 1993 in the pre-treatment year, 
and annually in July-August 1994 to 2003 over 10 treatment years since pre-commercial 
thinning.   
 
Project Scope and Regional Applicability:  The project will lead to guidelines for 
expected NTFP crops in a variety of thinning and fertilization regimes for young 
lodgepole stands.  The guidelines will be used by field foresters integrating silviculture 
treatments with NTFP cooperatives such as First Nations, private companies, and other 
rural groups.  The knowledge gained will be input into several integrated models being 
developed by the Non-timber Resources Centre, Royal Roads University, Victoria, B.C. 
 
Interim Results:  Fifty-three herb and shrub NTFP species were identified in the 
study region with few species indicating a significant response to overstory 
management in Experiment A. Young managed stands however proved 
successful at increasing abundance of certain NTFP’s, particularly in the thinned 
and young plantations stands. Arctostaphylos uva-ursi, Lonicera involucrate, 
Sorbus sitchensis and Thalitricum occidentalis all had significantly higher 
volumes in young, managed stands. Herbs such as Epilobium angustifolium had 
very high volumes in fertilized stands, and while not statistically different from 
other young stands, may prove economically profitable in these intensively 
managed stands. Experiment B yielded a greater number of individual species 
response to stand management, with total mean NTFP volume being significantly 
greater in fertilized stands. Increased thinning intensity produced only one 
significant NTFP species response (Fragaria sp.),however, fertilization 
treatments produced four significantly increased individual species responses. 
This study indicates that co-management of timber and NTFP’s is possible in this 
ecosystem, with further research needed in evaluating commercial values of 
these crops.  
 
This research compared the influence of various silvicultural treatments on 
forage and timber values in two lodgepole pine (Pinus contorta) forests. 
Treatments included the intensive fertilisation and pre-commercial thinning of two 
perfectly managed research forests. Cattle (Bos taurus) were grazed in both 
forests. Treatments were compared by calculating their land expectation value 
(LEV). LEV was calculated for timber using the TIPSY growth and yield model. 
Cattle use was calculated by relating observed usage with TIPSY-derived canopy 
closure estimates for known periods, and establishing a relationship using a 
linear regression. This relationship between canopy closure and cattle use was 
combined with projected canopy closure data from the TIPSY model. In the 
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Summerland site no treatment was profitable, with the untreated control as the 
profit-maximising investment. In the Cariboo site the mid-density (1000-2000 
stems/ha., fertilised and unfertilised) treatments were more profitable than the 
control; albeit, in the Cariboo, a truly untreated control – without brushing and 
pruning – would have been the profit maximising option. Forage values did not 
have a significant influence on the difference between the total LEV for any 
treatment and the control: treatments affected timber values much more than 
forage values. This research suggests that under conditions of high site 
productivity and a discount rate of 4%, pre-commercial thinning and intensive 
fertilisation can be a profitable – and sometimes profit-maximising – investment 
option for interior lodgepole pine stands. 
 
Contact Information:   Thomas P. Sullivan 
Forest Sciences UBC 
Faculty of Forestry, 2424 Main Mall, UBC, Vancouver, B.C. V6T 1Z4 
tom.sullivan@ubc.ca 
Phone: 604-822-6873  250-494-7160 
Fax:  604-822-9133 


