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Project Purpose:  The purpose of the proposed study is to collect additional tree growth 
and microclimate data at Burton Creek during 2007, 2008 and 2009, analyze these data 
and available data from previous years, and summarize the results in published reports 
that will include development of a “gap environment” classification for similar Interior 
Cedar Hemlock zone stands. Results will also be presented during field tours and as 
SISCO and other workshops and conferences. This data can be linked to other 
silvicultural system trials within the southern interior (EP1186 proposal #Y081145). It 
will provide more detailed data on edge effect and species performance in partial cutting 
situations. 

Project Start Date: April 2007 

Length of Project: 3 Years (2007-2010) 

Methodology Overview: 

The location of all planted trees, and of stand edges at Burton Creek (EP1191) were 
mapped during the spring and summer of 2007. All live trees were measured (root collar 
diameter, dbh, height and leader length) in May/June of 2007. Trees were remeasured in 
late September of 2007, and 2008 and will be remeasured in September of 2009. Each 
tree is assigned to one of 12 gap environments. A sample of 24 trees (2 trees randomly 
selected from each of the 12 gap environments) of each species were selected in each of 
the two blocks for measurement to provide a total of 48 trees of each species for use in 
developing equations for estimating stem volume from diameter and height using 
Honer’s equation (Honer et al. 1983). Due to the absence of trees in some gap 
environments a total of 363 trees were measured. Actual stem volume of these trees was 
determined by measuring diameter at root collar and at 25 cm intervals up the stem (for 
trees taller than 2 m, measurements were taken at 50 cm intervals up the stem). The 4 
largest trees of each species are remeasured in September of 2008 and 2009 to ensure that 
these stem volume equations fit across the full range of tree sizes present on site. Light 
(% transmittance) was remeasured at midcrown height of all live seedlings in midsummer 
of 2008 using LICOR LAI-2000 sensors (LI-COR Inc., Lincoln, Nebraska) (as was done 
in 2007).  



To quantify microclimatic effects on seasonal growth patterns – diameter, leader 
extension and shoot photosynthesis were measured every 3 weeks starting in early May 
of 2008 for 24 sample trees of the 10 tree species (one sample tree per gap environment 
per block) (as was done in 2007). Photosynthesis was measured on third order shoots 
located at or near mid-crown height located on both the north and south sides of each of 
these 24 sample trees of Douglas-fir, interior spruce, western redcedar, and western 
hemlock. These 4 species have been selected because they are well distributed across the 
gap environments, and they represent a range of shade tolerance. If time permits, 
photosynthesis measurements will be completed on additional trees of these 4 species. 
Shoots were tagged to ensure that the same shoots are remeasured, and measured shoot 
segments were clipped at the end of the growing season and stored frozen for return to 
the lab to determine total leaf area and needle dry weight.  

Soil moisture (Delmhorst Cylindrical Soil Moisture Sensors installed at 20 cm depth), 
soil temperature (at 20 cm depth; chromel-constantan thermocouples) and air temperature 
(at 1.5 m height; fine wire chromel-constantan thermocouples) sensors installed at 12 
locations along each of two planting rows in each of the two block were maintained. 
These points are located at 5, 15, 22.5, 27.5, 32.5, and 37.5 m south and north from the 
center of the clearing) 27.5, 32.5 and 37.5 m locations are inside the unharvested stand 
south and north of the clearcut). Sensors are attached to AM16/32 multiplexers and 
CR10x dataloggers (Campbell Scientific Inc., Logan, Utah). Light sensors (calibrated 
photodiodes; Fielder and Comeau 2000) were installed at 1.5 m height at these 12 
locations in each block and used to calibrate light estimates obtained from the LAI-2000 
sensors and the LITE model. Dataloggers and sensors were installed in May of 2007, and 
will collect hourly values (mean, minimum and maximum) for 3 growing seasons. 

In 2007 hemispherical photographs were taken at 1.5 m height at the center of the 12 gap 
environments (as used above) along 6 rows of seedlings distributed evenly across each 
block (including the light sensors). Photographs were be taken again in 2008. 
Photographs will be used to set up the LITE model (Comeau et al. 1998), which will be 
used to calculate light levels (transmittance and PPFD) at each seedling over each 
growing season. LAI-2000 measurements and hemispherical photographs were also taken 
at each light sensor for cross calibration of measurements. Photographs will be analyzed 
using SLIM software (Comeau et al. 2004) to determine gap fraction and to calculate the 
contribution of beam and diffuse radiation at each measured point.  

In April of 2008 additional soil moisture and soil temperature sensors were installed at 20 
cm depth at each of the hemispherical photo locations (6 rows x 12 points x 2 blocks) to 
provide additional measurement of the soil microclimate in each gap environment. These 
sensors werel read at 21 day intervals using handheld meters.  

Plant Root Simulator probes (Western AG Innovations Inc., Saskatoon, Canada) were 
installed during 2008 beside each of the soil moisture sensors locations to examine 
gradients in soil nutrient availability (Hangs et al. 2004). Probes were installed with the 
exchange membrane centered at 20 cm depth in the mineral soil. PRS probes were 
installed in early May and removed in late September 2008 for analysis. 



Non-linear regression models are being developed relating microclimatic variables to 
location for use in estimating microclimate values at each seedling based on seedling 
location. Relationships between tree growth and microclimate and between tree growth 
and location in these openings is being examined using non-linear regression. In 2008 a 
sample of ten Douglas-fir, spruce, and western redcedar were also e selected in each of 
the four light (25%) and heavy (50%) overstory retention treatment and control plots in 
the nearby Ice Road uniform shelterwood experiment (EP1186) (DeLong et al. 2005). 
These trees were  measured in April of 2008 and remeasured in September of 2008. Light 
(% transmittance) was measured at midcrown height of each of these seedlings in 
midsummer of 2008 using LAI-2000 sensors. Growth rates of these trees will be 
compared to those having similar light levels at Burton Creek. 

Measurements will continue through the 2009 growing season and analysis of the data 
from this study will be completed in 2010. 

Project Scope and regional applicability: Information from this study will be useful in 
designing strip and patch shelterwood and selection systems in the Interior Cedar-
Hemlock Zone of the B.C. southern interior.

Interim conclusions and results: 

Results obtained to date from this study show that microclimate varies spatially and 
seasonally across the openings.  Light levels were highest in July followed by August and 
lowest in September.  Soil moisture stress was lowest in July but highest in August and 
temperature stress (>300 C) was greatest in July and lower in August. Species light-
photosynthesis response curves illustrate that Douglas-fir has the higher photosynthetic 
potential per unit leaf area followed by Engelmann spruce and Western hemlock. With 
regard to growth, Western hemlock grew better than other species under the intact 
canopy, followed by Engelmann spruce. And Douglas-fir was substantially suppressed in 
understory environments. In the gap environment, growth of Western hemlock increased 
from the south edge to the centre of the opening and was highest among the three, 
followed by Douglas-fir and spruce. From the north edge to the centre of the gap, all 
species perform well.  
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