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Abstract: 
The Coastal Stand Management Growth and Yield Field Experiments Program encompasses 23 
active Experimental Projects (1854 plots) that have been regularly measured and maintained since 
as long ago as 1928. Treatments include espacement, spacing, thinning, fertilizing and pruning.  
Over the 3 year period of FIA funding, 719 plots were measured to Ministry Standards on 49 
installations.  The data from these and other long-term Coastal Stand Management Growth and 
Yield Field Experiments are used to build models and decision-making tools needed for essential 
tasks such as determining the effects of management practices on forest dynamics, growth and 
timber yields, continued development of SIBEC and other tools including GY modeling, and 
ultimately for the AAC determination processes.  The data is also important is assessing new and 
emerging forest practices questions.  Examples of new and emerging forest practices questions 
that were addressed in this 3 year project include: a) Growth of juvenile western redcedar 12 
years after pruning; b) Density frontiers for even-aged Douglas-fir and western hemlock stands in 
Coastal British Columbia c) Growth and survival of Douglas-fir and western redcedar planted at 
different densities and species mixtures.  From these projects, 3 publications were produced.  The 
installations are also used for field tours to demonstrate forest management practices; 3 major 
field tours were conducted during the three years of this project. 
 
Introduction 
The Coastal Stand Management Field Experiments Program encompasses 23 active Experimental 
Projects (1854 plots) that are regularly measured and maintained. The oldest experiment was 
established in 1928, the youngest in 2000. Treatments include espacement, spacing, thinning, 
fertilizing and pruning. The Coastal Stand Management Field Experiments Program encompasses 
23 active Experimental Projects (1854 plots) that are regularly measured and maintained. The 
Program is the largest source of stand management data in BC. The oldest experiment was 
established in 1928, the youngest in 2000. Treatments include espacement, spacing, thinning, 
fertilizing and pruning. The Program is the largest source of stand management data in BC. The 
value of the data increases the longer the installations are measured, because they provide a true 
long-term record of forest stand dynamics and growth and yield.  

Growth and yield (GY) research installations are the best means of providing the data needed to 
answer questions about appropriate treatments levels and growth responses following treatment 
(Marshall, 1991). Data from GY research installations are used in many ways: to assess the 
response of individual trees or stands to silvicultural treatments and environmental factors; to 
validate or test the accuracy of site index equations as well as of growth models; and to calibrate 
existing models for new species or treatments. These models can in turn be used to evaluate 
“what-if” scenarios, to assess how alternative silvicultural treatments might affect growth and 
yield. With the addition of some economic data, it becomes possible to assess whether a treatment 
is economically viable. This information is important for timber supply analysis, silviculture 
investment decisions and long-term forest management planning. Data is also used for monitoring 
change to support certification, development of criteria and indicators and preparation of 
sustainable forest management plans (SFMP).  The data is also important is assessing new and 
emerging forest practices questions.  Examples that were addressed in this project over the 3 year 
period include:  

a) Growth of juvenile western redcedar 12 years after pruning 



Western redcedar (Thuja plicata Donn) is an important commercial species in British Columbia, 
Washington and Oregon.  The wood has low density and strength, but is aesthetically pleasing 
and has superior dimensional stability, durability and insulating properties.  The wood is highly 
desirable for decorative and specialty products, many of which require high value clear wood, 
currently available only from large, old-growth logs.  Second growth western redcedar (hereafter 
cedar), commonly as an understory component of mixed stands with red alder (Alnus rubra 
Bong.), western hemlock (Tsuga heterophylla (Raf.) Sarg.), and/or Douglas-fir (Pseudotsuga 
menziesii (Mirb.) Franco) (Stubblefield and Oliver, 1978).  Cedar grows slowly under these 
conditions and has large living or dead branches and high stem taper and fluting (Oliver et al., 
1987).  Such trees do not develop the high wood quality characteristics of old-growth cedar for 
several hundred years.  In contrast, cedar grown in even-aged, single species stands at relatively 
close spacings can grow at rapid rates and produce trees of desirable form much sooner (Oliver et 
al., 1987).  Cedar plantations have been established on over 150,000 hectares on northern 
Vancouver Island and the mid-coast of BC.  A well designed program of intensive silviculture 
may provide the wood quality characteristics of old—growth cedar in a shorter time period.  For 
example, adequate spacing at the time of planting and pruning in conjunction with fertilizing 
could be used to improve cedar growth rates and production of knot-free wood with better stem 
form and taper.  Experiments that examine nutrition (Blevins and Prescott, 2002) and cedar 
espacement (de Montigny, 1995 a,b) are currently underway.  Unknown however, is the growth 
response of cedar to pruning, the susceptibility to epicormic branching, the rates of branch stub 
occlusion, the susceptibility of pruned trees to disease and the effects of pruning on wood quality.  
An analysis was conducted on EP 1065.3 to examine the results 12 years after pruning on the 
growth, taper, epicormic branching and wound occlusion of 24-year -old cedar.  The interest in 
this study is reflected by many requests for more information from industry foresters and 
university researchers after a summary of the preliminary work was published in a Link 
newsletter (Turner, 2003). 

b) Density frontiers for even-aged Douglas-fir and western hemlock stands in Coastal British 
Columbia 

Douglas-fir and western hemlock are the two most common and economically valuable species 
growing on the coast of British Columbia (B.C.), Canada.  The relationship between maximum 
density and top height was needed to delineate a theoretical constraint for individual tree 
mortality modules in growth and yield models such as the Tree And Stand Simulator (TASS) and 
the related Table Interpolation Program for Stand Yields (TIPSY) model (Mitchell 1975, Mitchell 
et al. 2000). The objective of our research was to determine the maximum density (trees per ha) 
as a function of top height for stands in coastal areas of British Columbia that are predominantly 
Douglas-fir (Pseudotsuga menziesii (Mirb.) Franco var. menziesii) or western hemlock (Tsuga 
heterophylla (Raf.) Sarg.).  This information is important to understand mortality rates in natural 
and managed stands and can be used further, for example, to predict wildlife tree recruitment in 
variable retention residual patches.   
 
c)  Growth and survival of Douglas-fir and western redcedar planted at different densities and 
species mixtures 
 
The uncertainty about impacts of climate change on forests commands the need to evaluate a 
range of existing and new approaches to forest management for their ability to maintain and 
enhance ecological resilience and ecosystem services, products, and benefits under changing 
ecological conditions (Weese, 2007).  Planting of species mixtures may improve the resilience of 
ecosystems by offering some protection from disease and insect outbreak, resistance to wind 
damage and other abiotic stress, and conservation of native plant and animal species; but lower 



timber yields are considered to be a necessary sacrifice that accompanies the use of mixtures 
(Kelty, 1992).  Decisions about planting mixtures require an understanding of how the different 
species stratify when grown together at different spacings and what would be the optimum 
management regime; too many trees in either stratum will result in productivity loss to density 
dependant mortality.  An analysis was done using data from EP 1130 that examines the effects on 
growth and development of Douglas-fir and western redcedar when grown at 500, 1000 and 2000 
sph in Douglas-fir:western redcedar mixes of 1:0, 1:1, 1:3 and 0:1 after 14 years.    
 
Methods: 
There are 23 active experimental projects (EPs) within the Coastal Stand Management Field 
Experiments Program (1854 plots) that are regularly measured and maintained. Each of these EPs 
has a different experimental design and therefore different methodology for analysis.  Each EP 
consists of one or more installations.  Installations are a group of permanent sample plots at a 
single location, forming part or all of a designed experiment, which is established based on 
statistical principles to determine and compare the effects of silvicultural or stand management 
treatments on tree and stand growth and yield. Plots are grouped within a designed experiment 
according to ecosystem, geographic location, species, treatment, etc. The statistical approach 
ensures that objective and meaningful conclusions can be drawn from the data collected from 
experimental plots (EPs).  

Measurements and maintenance for all EPs are done using provincial standards (Forest 
Productivity Council, 1999): basic measurements include tree height (on a sample across the 
diameter distribution), diameter at breast height, crown height, crown class, tree class, decay 
indicators, pest and injury codes and dead tree information.  Other measurements are taken 
depending on the experimental project and type of silvicultural treatment applied; for example, 
pruning studies would also include measurements of height and diameter at base of crown before 
pruning, prune height and diameter, crown width, two branch diameters, occlusion and epicormic 
branching.  Measurement and maintenance activities are contracted out to qualified bidders using 
Invitation to Tender and Invitation to Quote processes.   

 
Data quality assurance is obtained by checking all data, prior to loading into the database, for 
consistency and accuracy. The GYdatabase is a single database where Research Branch Growth 
& Yield data, including individual tree detail and meta-data is stored.  This database is a LAN-
based MSAccess application, developed and maintained by the Research branch.  The 
GYdatabase contains current as well as historic data, serving not only as a data archive, but also 
as a reporting tool. In addition, the data management protocol used by the MoF FSP centralises 
data and information on government servers at all Responsibility Centres (i.e. Regional, 
Headquarters and Research stations). This data is then backed-up and stored off site at the end of 
every workday. This will ensure that the BCFSP investment will be protected and will be 
accessible following a catastrophic event. 
 
All research information and data generated by this project is catalogued and linked with existing 
project data and products in Ministry of Forest’s Forest Science Program (MoFFSP) research 
database. Metadata tags for this project and associated products are then generated and uploaded 
to the NRIN database on an annual basis. The Research Branch has developed the methods and 
protocols for an efficient process that ensure that products resulting from BCFSP investments are 
made known to as broad an audience as possible. In addition, Research Branch has geo-
referenced and identified land-based assets (Research Installations) associated with this project.  
 
Methodology for the analysis of the 3 projects varied and for specific details about these analyses, 
please refer to the resulting publications listed.   



 
Results: 

Over the three year period, there were 719 plots measured and maintained over 49 installations as 
shown in the following table. 

Number of Plots Measured  
EP # 

Year of  
Establishment 2004/05 2005/06 2006/07 

Total 
Plots 

62-66 1929      
283 1929      
364 1950   7 7 
365 1950      
368 1958       
388 1953      
429 1963 18   18 
534 1959/1983 46  46 
554 1959/1966     
571 1962  72 84 156 
703.1 1972      
703.2 1972 18   18 
703.3 1972   18 18 
703.4 1972  18  18 
703.5 1972      
703.6 1972      
703.7 1972 10   10 
703.8 1972 14   14 
703.9 1972 8    8 
703.10 1972      
703.11 1972      
703.12 1972      
703.13 1972      
703.14 1972  10  10 
703.15 1972      
703.16 1972  10  10 
703.17 1972      
703.18 1972      
703.19 1973 5   5 
703.22 1973 14   14 
703.23 1973      
703.24 1973      
703.25 1973      
703.26 1973      
703.27 1973      
703.28 1973      
703.29 1973      
703.30 1973      
703.32 1973 6   6 
703.33 1973 22   22 
703.34 1973 6   6 
703.35 1973 22    22 



703.38 1974      
703.39 1974      
703.40 1974      
703.41 1974 4   4 
703.42 1974      
703.43 1974 10   10 
703.44 1974 14   14 
703.45 1974      
703.46 1974      
703.47 1974    18 18 
703.48 1974      
703.49 1974      
703.50 1974      
703.51 1974      
703.52 1974  6  6 
703.53 1974  4  4 
703.54 1974 4   4 
703.55 1974      
703.56 1974      
703.57 1974      
703.59 1974      
703.60 1974      
703.61 1974      
703.62 1974   4 4 
703.63 1974      
703.64 1975 10   10 
703.66 1975      
703.67 1975      
703.68 1975      
703.69 1975      
703.70 1975 8   8 
703.71 1971      
703.72 1971 18   18 
703.73 1973      
703.74 1973      
703.75 1973      
703.76 1973      
703.79 1975      
703.80 1975   6 6 
703.81 1975   4 4 
703.82 1975 8   8 
703.83 1975 8   8 
703.85 1975 4   4 
1065.01 1990   26 26 
1065.02 1992  42  42 
1065.03 1994  12  12 
1065.04 1995       
1097 1991  36  36 
1130 1992   24 24 
1177 1993/1994       



1211 1998       
1256 1994 8   8 
1257 1968      
1258  1968      
1121.1 1992   7 7 
1121.2 1992   8 8 
1121.3 1992  5  5 
1121.4 1994      
1121.5 1994  5  5 
1121.6 1999  7  7 
1121.7 1996  6  6 
1121.8 1995 10   10 
# plots    249 279 206 734 
# installations  24 15 12 51 

 

Installation Description and Status 

EP  62-64, 66, 283 (Schenstrom Plots)  Successive Thinnings in a Natural Stand of Douglas-fir 
LOCATION: Cowichan Lake, Duncan Forest District 
ESTABLISHED: 1929 
OBJECTIVES:  
1. To develop a yield table based on a series of successive remeasurements. 
2. To compare the yield of several plots thinned by different methods 
STATUS:  Remeasured after 10m height growth (every 10 years). Last remeasured 1999.   

 
EP 364  Commercial thinning in Douglas-fir 

LOCATION: North Arm, Duncan Forest District 
ESTABLISHED: 1950 
OBJECTIVES: 
1. To create a case-history of plots regularly commercially thinned for 
comparison with those not thinned. 
2. To study the degree composition of natural regeneration that follows thinning 
and clearfelling. 
STATUS: Remeasured after every 3 m height growth (every 10 years). Last 
remeasured 2006.  

 
EP 368  The Adaptability of Tree Species to Forest Sites 

LOCATION: Ucuelet, Port Alberni Forest District 
ESTABLISHED: 1958 
OBJECTIVES:  To determine by seeding and planting, the adaptability of certain 
tree species to different forest sites.    
STATUS:  The active portion of this experiment consists of 7 species (Ss, Fd, 
Hw, Cw, Cp, Ba, Bg) planted in 49 tree plots, replicated 7 times.  Remeasured 
after every 3m height growth.  Last remeasured Winter 1998. 

 
EP 388  Commercial Thinning in Western Hemlock 

LOCATION: East Thurlow Island, Campbell River Forest District 
ESTABLISHED: 1953 



OBJECTIVES: To study the effects of repeated thinning of different intensities 
on stand and tree characteristics. 
STATUS: Remeasured after every 3m height growth (every 10 years).  Last 
remeasured Fall 1997.  Next scheduled remeasurement 2007/08.   

 
EP 418   Correlated Curve Trend Study in Douglas-fir 

LOCATION: Cowichan Lake, Duncan Forest District 
ESTABLISHED: 1952 
OBJECTIVES:  To determine the influence and significance of growing space on 
the increment of trees and on the development of stands. 
STATUS:  Remeasured after every 3 m height growth (every 5 years). Last 
measured 1999.  Logged 1999. 

 
EP 429.01 and 02   Spacing trials of Douglas-fir, western red cedar and grand fir in pure 

and mixed stands. 
LOCATION:   01  Mt. Snowdon, Campbell River Forest District: active 
  02  Chilliwack Valley, Chilliwack Forest District: inactive 
ESTABLISHED: 1963 
OBJECTIVES:  To compare the effects of a) spacing and b) species-mix on  the 
survival and growth and yield of plantation of Douglas-fir, western red cedar, and 
grand fir. 
STATUS:  01 was last measured Spring 2004.  02 is inactive due to damage from 
inadvertent cutting by B.C. Hydro, pruning by Corrections Camp Crew, and cutting for 
Christmas trees.  

 
EP 469  Thinning experiment in Douglas-fir 

LOCATION: Elk Falls, Campbell River 
ESTABLISHED: 1955 
OBJECTIVES:  To determine the influence and significance of growing space on the 
increment of trees and on the development of stands. 
STATUS: Last remeasured Spring 1994.  Released. 

 
EP 499  Practical Demonstration of Thinning and Pruning on a Farm Woodlot 

LOCATION: Comox, Campbell River Forest District 
ESTABLISHED: 1954 
OBJECTIVES:  To demonstrate desirable forest practices 
STATUS:  Remeasured after 3m height growth (every 10 years).  Last 
remeasured Spring 1988.  Released. 

 
EP 534-01  Juvenile spacing 

LOCATION: Cowichan Lake, Duncan Forest District 
ESTABLISHED: 1959 
OBJECTIVES:  To determine the rate of growth within juvenile-spaced plots and 
the effect of suppression on their growth response relative to the growth of trees 
at the wider spacing. 
STATUS:  Remeasured after 3m height growth (every 5 years). Last remeasured 
2005.   

 
EP 534-02  Spacing Trial of Douglas-fir 

LOCATION: Cowichan Lake, Duncan Forest District 
ESTABLISHED: 1983 



OBJECTIVES: To place, for future reference, an area planted at various spacings 
to determine the most successful and economical planting distances, and the 
effect on tree growth in relation to planting distance. 
STATUS:  Remeasured after 3m height growth (every 5 years).  Last  
remeasured 2005.   

 
EP 554  Correlated Curve Trend Thinning Experiment in Douglas-fir 

LOCATION: Sayward, Campbell River Forest District 
ESTABLISHED: 1959 
OBJECTIVES:  To determine the influence and significance of growing space on 
the increment of trees and on the development of the stand. 
STATUS:  Remeasured after 3m height growth (every 5 years).  Last remeasured 
2002.   

  
EP 571  Trial of Tree Species and Initial Spacing on West Coast Vancouver Island. 

LOCATION: Jordan River, Duncan Forest District 
  Port Renfrew, Duncan Forest District 
  Mooyah Bay, Campbell River Forest District 
ESTABLISHED: 1962 
OBJECTIVES: 
 1. To study the early growth and survival prior to canopy closure. 
 2. Provide information on growth and yield related to initial spacing on different 
sites. 

 3. Determine site changes which may occur under plantation conditions. 
STATUS:  Ancillary studies done by Karel Klinka to examine microsite 
variations within plots, and by Shannon Berch to examine species impacts on 
diversity of ectomycorrhizae.  Remeasured after 3m height growth (every 5 
years).  Last remeasured 2005 and 2006.   

 
EP 703  Extensive Studies of Fertilizing and Thinning Coastal Douglas-fir and  
 Western  Hemlock 

LOCATION: 21 Installations in Duncan Forest District 
   8  Installations in Chilliwack Forest District 
   7  Installations in Port Alberni Forest District 
  12 Installations in Port McNeill Forest District 
  31 Installations in Campbell River Forest District 
    6 Installations in Sunshine Coast Forest District 
ESTABLISHED: 1973-75 
OBJECTIVES: 
1. To examine basal area and volume growth response of immature Douglas-fir 
and western hemlock to thinning and/or fertilizer applications under a variety of 
stand, edaphic and climatic conditions. 
2. To construct growth and yield tables for fertilized and thinned stands of 
immature Douglas-fir and western hemlock. 
3. To construct volume tables for fertilized and thinned stands of immature 
Douglas-fir and western hemlock. 
4.  To determine levels of fertilization and/or thinning that provide optimal yield 
from immature Douglas-fir and western hemlock. 
STATUS:  After extensive consultation with industry and government foresters, a plan 
for the future of the installations was developed which provides a number of 
opportunities for further research while providing the operational flexibility some 



companies required.  The best use of the installations fall into 8 categories as follows: 
Long-term growth and yield installations (30), Short-term growth and yield installations 
(16), Commercial thinning growth and yield installations (7), Release for Harvest (4), 
Juvenile growth and yield installations (5), Industrial growth and yield installations (5), 
Other use installations (9), and Abandoned installations (3).  Remeasurement is ongoing. 

    
EP 1065 - 01  Pruning and Spacing of Douglas-fir 

LOCATION: Vedder Mountain, Chilliwack Forest District 
ESTABLISHED: 1990 
OBJECTIVES:  To determine and compare the impact of thinning and pruning 
on the growth, yield and value of coastal Douglas-fir, based on remeasurements 
and observations from permanent sample plots.  The rate of healing and pruning 
will also be studied.   
STATUS:  Remeasured every 5 years.  Last remeasured 2006. 

 
EP 1065 - 02  Pruning Western hemlock 

LOCATION: Jordan River, Duncan Forest District 
 Naka Creek, Port McNeill Forest District 
ESTABLISHED: 1992 
OBJECTIVES:  To determine and compare the impact of different severity's of 
pruning on the growth, yield and value of coastal western hemlock, based on 
remeasurements and observations from permanent sample plots.  The rate of 
healing and timing studies will also be studied.   
STATUS:  Is currently undergoing a first year, post-pruning measurement.  Will 
be remeasured every 5 years.  Last remeasured 2005. 

 
EP 1065 - 03  Pruning Western Redcedar 

LOCATION:  Port McNeill, Port McNeill Forest District 
ESTABLISHED: 1994 
OBJECTIVES:  To determine and compare the impact of pruning on the growth, 
yield and value of western redcedar, based on remeasurements and observations 
from permanent sample plots.  The rate of healing and timing studies will also be 
studied.   
STATUS:  Is currently undergoing a first year, post-pruning study.  Last 
remeasured 2005.  Analysis for 12 year measurement completed March 2007. 

 
EP 1065 - 04   Pruning and Spacing of Sitka spruce 

LOCATION:  Graham Island, Queen Charlotte Islands Forest District  
ESTABLISHED:  1994 
OBJECTIVES:  To determine and compare the impact of various levels of 
pruning and spacing on the growth, yield and value of Sitka spruce, based on 
remeasurements and observations from permanent sample plots.  The rate of 
healing, epicormic branching and timing studies will also be studied.   
STATUS:  Was  monitored the first two years, will be remeasured every 5 years.  
Last measured 2003.   
 

EP 1097 Effects of thinning and fertilization on the growth and yield of coastal 
Sitka spruce - western hemlock stands on the Queen Charlotte Islands. 
LOCATION:  Graham Island, Queen Charlotte Islands Forest District  
ESTABLISHED:  1991 



OBJECTIVES:  To determine and compare the impact of various levels of 
pruning and spacing on the growth, yield and value of Sitka spruce, based on 
remeasurements and observations from permanent sample plots.  The rate of 
healing, epicormic branching and timing studies will also be studied.   
STATUS: Will be remeasured every 5 years.  Last remeasured 2005. 

 
EP 1130  Espacement trials of Mixed Douglas-fir and Western Red Cedar on  Coastal 

Sites 
LOCATION: MacDonald Lake, Duncan Forest District 
ESTABLISHED: 1992 
OBJECTIVES:  To determine if the productive capacity of a site is increased 
over that of pure species stands by mixing Douglas-fir and western red cedar, 
such that the total volume of mixed stands is greater that total volume of pure 
stands at 3 different densities. 
STATUS:  Survival, height growth and vegetation surveys was done every year for 4 
years.  The remeasurement schedule is every 4 years.  Last remeasured 2006.  Fourteen 
year analysis completed March 2007. 

  
 
EP 1177  Whistler Biosolids Forest Fertilization Program  

LOCATION: Whistler Interpretive Forest, Squamish Forest District 
ESTABLISHED: 1993/94 
OBJECTIVES:  To determine the effects of the season and rate of application of sewage 
sludge as a forest fertilizer on: 1) tree growth and nutrition, 2) forest floor and mineral 
soil physical and chemical properties, and 3) water quality. 
STATUS:  This study is a cooperative research program between the Resort Municipality 
of Whistler, the University of B.C., the Ministry of Forests Research Branch and 
Squamish Forest District.  Remeasurements done the first 3 years after treatment.  Last 
remeasured Fall 1998.  No plans for further measurement as results concluded 
fertilization of these stands lead to too much snow press damage.   

 
EP 1256   Robert’s Creek Alternative Silvicultural Systems Research Program 

LOCATION: Robert’s Creek, Sunshine Coast Forest District 
ESTABLISHED: 1995 
OBJECTIVES: 
1. To compare between treatment differences in stand structure before and after 
treatments, including tree size, density, species composition, crown characteristics and 
harvesting damage. 
2. To compare between treatment differences in stand development over time including 
residual tree growth response, crown development, rates of mortality and ingrowth and 
incidence of disease. . 
STATUS:  This study is a cooperative research program between Research Branch and 
Vancouver Forest Region.  Post treatment measurement was done Winter 1996.  
Remeasurement schedule is every 4 years.  Last measured 2004. 

 
EP 1257 Levels of Growing Stock (LOGS) – To be given final thinning treatment in spring 2007. 

LOCATION:  Shawnigan Lake, South Island Forest District 
  Sayward Forest, Campbell River Forest District 
ESTABLISHED: 1969 and 1970 
OBJECTIVES: 



To determine how the amount of growing stock retained in repeatedly thinned stands of 
Douglas-fir affects: i) cumulative volume production; ii) tree size development and iii) 
growth/growing stock ratios.   
STATUS:  This study is a cooperative research program with nine other LOGS 
installations established in Oregon, Washington and BC covering the site productivity 
range of the region.  The two BC sites are collaboratively measured and maintained by 
Research Branch and Canadian Forest Service.  Last measured 1999.  The Shawnigan 
installation is scheduled for the last thinning treatment in 2007.  

 
EP 1258 Shawnigan Lake Fertilization and Thinning Experiment.  

LOCATION: Shawnigan Lake, South Island Forest District 
ESTABLISHED: 1971 
OBJECTIVES: 
1. To compare between treatment differences in stand structure before and after 
treatments, including tree size, density, species composition, crown characteristics. 
2. To compare between treatment differences in stand development over time including 
residual tree growth response, crown development, rates of mortality and ingrowth and 
incidence of disease.  
STATUS:  This study is a cooperative research program between Research Branch and 
Canadian Forest Service.  Last measured 1996. 

 
Extension: 

Three publications have been produced, for detailed results relating to these projects, please refer 
to the publications: 

de Montigny, Louise and Gordon Nigh.  2007.  Growth and Survival of Douglas-fir and western 
redcedar planted at different densities and species mixtures.  B.C. Min. For. Range, Res.Br., 
Victoria, BC Tech Rep 044. 

de Montigny, Louise and Gordon Nigh.  2007.  Density frontiers for even-aged Douglas-fir and 
western hemlock stands in coastal British Columbia.  Forest Science (accepted). 

de Montigny, Louise, Roderick Negrave and Peter Ott.  2007.  Growth of juvenile western 
redcedar 12 years after pruning.  (Submitted to For. Sci.). 

Three major field tours were conducted on Coastal Stand Management Field Experiments. 

• Levels-of-Growing-Stock (LOGS) Tour for PNW and BC Scientists,  July 7-8 
• Stand Management Coop Tour for PNW and BC Scientists and Forest Managers,  Sept 11-

13, 2006 
• Coastal Silviculture Committee Tour for Industry and Government Stand Managers and 

Field Staff, June 2005 
 

Discussion 

This project has resulted in substantial additions of data from 734 plots and 51 installations to the 
GYdatabase.  Growth and yield (GY) research installations are the best means of providing the 
data needed to answer questions about appropriate treatments levels and growth responses 
following treatment (Marshall, 1991). Data from GY research installations are continually used in 



many ways: to assess the response of individual trees or stands to silvicultural treatments and 
environmental factors; to validate or test the accuracy of site index equations as well as of growth 
models; and to calibrate existing models for new species or treatments. These models can in turn 
be used to evaluate “what-if” scenarios, to assess how alternative silvicultural treatments might 
affect growth and yield. With the addition of some economic data, it becomes possible to assess 
whether a treatment is economically viable. This information is important for timber supply 
analysis, silviculture investment decisions and long-term forest management planning. Data is 
also used for monitoring change to support certification, development of criteria and indicators 
and preparation of sustainable forest management plans (SFMP).  The data is also important is 
assessing new and emerging forest practices questions.   For example, the analysis of data from 
the GYdatabase that were addressed in this project over the 3 year period is summarized as 
follows:  

a) Growth of juvenile western redcedar 12 years after pruning 
 
Pruning may be a viable treatment to increase the value of wood produced in western redcedar 
plantations.  We found that initial tree size had a greater effect on growth 12 years after pruning.  
Pruning up to 50% of the tree height in young cedar did not affect total height or DBH.  Results 
of this trial are consistent with other studies showing that moderate pruning does not negatively 
impact tree growth, however, it appears that western redcedar growth may be more insensitive to 
pruning severity than other species, such as Douglas-fir.  Pruning to about 3 m in height may 
improve stem form by reducing butt swell.  Excessive epicormic branching and the inability of 
pruning scars to occlude do not appear to be a concern at this time if pruning is kept below about 
50% of tree height,  however, continued measurement over a longer term along with destructive 
sampling is necessary before conclusions can be made about the effects of pruning on wood 
quality.  Despite long rotations and potentially high investment costs, the financial returns of 
pruning cedar can be improved if non-timber forest products entrepreneurs can prune the green 
foliage for production of cedar oil or Christmas boughs.   
 

b) Density frontiers for even-aged Douglas-fir and western hemlock stands in Coastal British 
Columbia 

An exponential stochastic frontier function was a good model for relating maximum density to 
top height for both Douglas-fir and western hemlock growing in coastal British Columbia.  The 
one-sided error term dominated the total error, putting the frontier line close to the upper edge of 
the data points.  The frontier functions show that, initially, western hemlock stands can support 
higher densities than Douglas-fir stands.  This is likely related to the relative shade tolerance of 
the two species.  Density-dependent mortality rates of western hemlock are higher until the stands 
reach a height of about 35 m when both species converge to approximately the same maximum 
density.  However, by extrapolating the models there is evidence that the density of hemlock 
stands increases again at extreme heights, indicating that the stands are opening up and 
regenerating.  A comparison between the frontier functions and the TIPSY maximum density 
lines show that the mortality algorithms in TASS are reasonable. 
 
c)  Growth and survival of Douglas-fir and western redcedar planted at different densities and 
species mixtures 
 
As expected, mean early growth of Douglas-fir was significantly greater than for western 
redcedar.  However, mean growth of Douglas-fir or western redcedar was not significantly 
different when grown in a pure stand as compared to a 1:1 or 1:3 mix of the two species.  Mean 
growth of either species was also not significantly different at densities of 500, 1000 or 2000 sph.  



Consequently, at this young age, the effect of the species mixtures on growth is due to the 
different growth rates of the two species and perhaps the morphological characteristics of the two 
species, rather than resulting from interspecific competition being greater or lesser than 
intraspecific competition.  Relative total yields were greater than 1, indicating that despite the fact 
of faster early height growth and greater absolute volume of Douglas-fir over western redcedar, 
the presence of cedar may actually improve the site productivity.  This experiment will continue 
to be monitored to study the species dynamics as well as the long term benefits of mixed stands in 
promoting ecosystem resilience to climate change. 
 

Conclusion and Management Implications 

This project has resulted in substantial additions of data to the GYdatabase, the publication of 3 
analyses from different experiments and 3 major field tours.  Over the 3 year period of FIA 
funding, 719 plots were measured to Ministry Standards on 49 installations.   The data from these 
and other long-term Coastal Stand Management Growth and Yield Field Experiments are used to 
build models and decision-making tools needed for essential tasks such as determining the effects 
of management practices on forest dynamics, growth and timber yields, continued development 
of SIBEC and other tools including GY modeling, and ultimately for the AAC determination 
processes.  The data is also important is assessing new and emerging forest practices questions.   
Examples of new and emerging forest practices questions that were addressed in this 3 year 
project include: a) Growth of juvenile western redcedar 12 years after pruning; b) Density 
frontiers for even-aged Douglas-fir and western hemlock stands in Coastal British Columbia c) 
Growth and survival of Douglas-fir and western redcedar planted at different densities and 
species mixtures.  Continued support and remeasurement of these long-term research installations 
will provide much needed high-quality data that can provide answers to many future forest 
management questions.    
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