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Project Purpose and Management Implications  
 
The project was undertaken to, 1) to obtain high quality data on seedling growth in 
response to available light for the calibration and validation of new growth and yield 
models for complex stands, in particular for TASS III. The data will aid in validating and 
checking growth predictions by TASS III and light predictions and estimates used by 
tRAYci. The models will contribute directly to guiding policy and guidelines for the 
sustainable use of forest resources, and 2) to provide information about seedling growth 
in gaps to resource managers and to individuals responsible for operations in government 
and industry. 
 
Project Information
 
Start Date June 23, 2006
Period of Funding (conditional) Three years
Other funding sources Base funds  
 
Methodology Overview 
 
This project will evaluate the effect of the residual stand edge on the growth and development of 
planted seedlings across two forest gaps located within the Silviculture Treatments for Ecosystem 
Management in the Sayward (STEMS) experiment in the Campbell River Forest District (de 
Montigny 2004).  Seedling growth and development will be monitored in each of two half-
hectare gaps, one established at STEMS 1 (GS10) in the Snowden Demonstration Forest in 2003 
and the other of about the same size and orientation, at STEMS 2 (HU10) at Elk Bay.  A third gap 
in STEMS 3 (logged in 2006) in planned depending on availability of funding.  Each of these 
STEMS experiments consists of seven different silvicultural system treatments, one of which, the 
group selection treatment, is the unit involved in this project. Both gaps consists of six repeated 
rows of four conifer species (Douglas fir, western red cedar, western hemlock and white pine), of 
roughly 1800 seedlings, arranged across the block perpendicular to the residual tree line on the 
north and south sides.  Estimates of photosynthetic photon flux density (PPFD) are provided by 
quantum sensors from an array of fixed positions across the gap and soil moisture is estimated 
using gypsum blocks at regular intervals from the north and south forest edges.  Light and soil 
moisture are being measured continuously along a N/S transect near the E/W centre line. Light 
and moisture monitoring began in 2004 and 2005 respectively in GS10.  Light monitoring began 
in 2006 at HU10 but moisture sensors will be installed this year.  The light environment of each 
seedling in GS10 has been determined using hemispherical photography and seedling growth has 
been measured each fall since 2003.  The residual trees surrounding the gap were mapped in 2004 
for the purposes of light modeling.  HU10 was planted, tagged, initial and fall seedling 
measurements performed, sensors, dataloggers and telemetry installed, 642 hemispherical 
photographs collected and residual stand mapping completed. Sensors will be installed to monitor 
vapour pressure deficit (VPD) during 2007.  This study will allow the growth and development of 
individual seedlings to be correlated with its unique light environment.  Light and growth data 



will be collected that can be used to validate model predictions using TASS III1. The compact 
nature of the experimental area will allow stem mapping of the residual stand for spatially explicit 
comparisons of real and predicted light levels using tRAYci.  
 
Project Scope and Regional Applicability 
 
The project is linked with the TASS III upgrade (Y061088) and the STEMS experiment 
(LTRI026, L07-7013, Y07–1011). The target audiences and end users of this project 
information are the same as those identified in the Research Branch G&Y extension plan 
and the STEMS extension plan, both of which have been developed with the assistance of 
the Forest Research and Extension Partnership. The data from this project will be used to 
calibrate model predictions for TASS III. The target audiences and end users are those 
that will use TASS III include: Private/Public Timber Supply Analysts, Silviculture 
Planners in BC (public and private, industry and consultants) and TSA groups, 
Universities/ Colleges/ Training organizations (trainers and students), Growth and yield 
experts/specialists/ researchers of the international community (e.g., IUFRO), Natural 
Resource professionals (Foresters/ Biologists) in the province of British Columbia.  
 
 
Interim Conclusions 
 

No conclusions can be drawn at this stage as this first year has been mainly data gathering.  Light 
data has been collected for GS10 for the validation of simulated values but the simulated and 
measured values have not yet been integrated for analysis.  Light monitoring has shown that a N-
S transect located centrally on the E-W axis receives transmitted light of between < 10% and > 
80% of above canopy light depending on the distance across the gap.  The lowest values are in 
the residual stand and the highest values approximately 30 m from the South edge and 20 m from 
the North edge.  Transmitted light is approximately 20% at the forest edge on the South side but 
is between 65 and 70% on the North side.  These values may be subject to further minor 
adjustment as data analysis continues and would apply to most gaps of similar size, orientation, 
slope and residual stand height.   Three seasons seedling growth data has been collected at GS10 
but these data have not yet been integrated with the light data.  However, the seedling response is 
already showing some interesting trends in growth increment across the light (and moisture) 
gradients.   No statistical analysis has been performed but based on the mean values of all six 
rows for each species some speculative comments can be ventured.  Height increment appears to 
reach a maximum at about 40%, 65%, 80%, 80% transmitted light for western hemlock, red 
cedar, Douglas fir and white pine respectively.  For all four species growth is dramatically 
reduced under the residual stand but is less reduced at the North edge than the South edge up to 
10 m into the residual stand.  Diameter increment appears to follow a similar trend at this stage.  
Both western hemlock show some evidence of the effect of moisture stress on the North side of 
the gap.  In 2007 the growth data and light data will be analysed using regression analysis to 
attempt to identify common models that fit the response curves.  Also simulated and actual light 
values will be compared for model validation purposes. 

                                                 
1 TASS III is the version of the Tree and Stand Simulator program for complex stands under 
development by the Stand Development Modeling Group in the Research Branch of the Ministry 
of Forests and Range (FIA-FSP project number Y061088).  Earlier versions of TASS are suitable 
for even-aged stands. 
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