
Abstract

An espacement (planting density) 
trial was established in the Coastal 
Western Hemlock biogeoclimatic 
zone in 988. Two species, yellow-
cedar (Chamaecyparis nootkatensis) 
and western redcedar (Th uja plicata), 
were planted at densities of 240, 480, 
720, 090, 680, and 2990 stems per 
ha (sph) at two sites for each spe-
cies. Aft er 2 years, height, diameter 
at breast height (dbh), height to the 
lowest live branch, and height to the 
base of the live crown were not signifi -
cantly diff erent across the treatments. 
However, general trends were becom-
ing apparent. Height and dbh growth 
were slower at the denser spacings for 
western redcedar. For yellow-cedar, 
height and dbh growth were similar 
at all spacings except at the 2990 sph 
spacing, which showed slower growth. 
Th e eff ect of spacing was more pro-
nounced on dbh than on height. Th ere 
was a trend of an increasing height to 
the base of the live crown and height 
to the lowest live branch as density 
increased for western redcedar. Th ere 
was no trend for height to the low-
est live branch and to the base of the 
live crown for yellow-cedar. Future 
measurements on this trial may yield 
defi nitive results and provide guidance 
on managing western redcedar and 
yellow-cedar.

Introduction

Planting density (espacement) has 
large potential impacts on the amount, 
size, and value of timber harvested 
from managed forests and on biologi-
cal and technical rotation lengths. Th e 
long-term measurement of espace-
ment trials can provide information 
on the optimum plantation manage-
ment regimes for achieving specifi c 
timber yield and product objectives. 

Th e objective of this research is to 
determine the eff ects of espacement 
on the early growth of yellow-cedar 
(Chamaecyparis nootkatensis) and 
western redcedar (Th uja plicata). 

Methods

Four espacement plantations (Table ) 
were established in 988 by Western 
Forest Products. Two were planted 
with yellow-cedar (Cy) near Port 
McNeill (Misty 930) and Jordan River 
(Sombrio). Th e other two sites were 
planted with western redcedar (Cw) 
near Port McNeill (Misty 920 and 
970). Th e three Misty sites were on 
Duric Humo-Ferric Podzols, while 
the Sombrio site was a Ferro-Humic 
Podzol. Within each plantation, six 
.2-ha blocks were randomly selected 
to be planted at densities of 240, 480, 
720, 090, 680, and 2990 stems per 
ha (sph). In 995, the Research Branch 
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of the Ministry of Forests and Range 
established two plots in each block 
in each plantation. Th e plots were 
thinned to their original densities and 
all trees in the plots were tagged and 
measured.

Measurements

Th e following measurements were 
taken on all trees:
• total tree height (m) 
• diameter (cm) at a height of .37 m 

(diameter at breast height [dbh])
Th e following measurements were 

taken on 42 trees selected across the 
range of heights:
• diameter (cm) at a height of 5 cm
• height to lowest live branch (cm)
• crown width in the east–west and 

north–south directions (m)
Th e plots were initially measured 

in 995 and were remeasured in 997, 
999, 200, 2005, and 2009. In 2009, 
the height to the lowest live branch 
and the height to the base of the live 
crown were also measured on all trees.

Data Analysis

Th e average dbh and height were plot-
ted against age. Th e averages were 
taken over all the trees and over the 
00 largest dbh trees per hectare. We 
also created histograms of height to 

the crown base and height 
to the lowest live branch for 
the 00 largest dbh trees per 
hectare in 2009. Procedure 
MIXED in SAS (SAS Institute 
Inc. 2004) was used to com-
pare the average height, dbh, 
height to base of the live 
crown, and height of the low-
est live branch using the data 
collected in 2009. Th e two 
species were analyzed sepa-
rately.

Results

None of the comparisons across 
planting densities were statistically 
signifi cant at a 0.05 confi dence level. 
Th erefore, the following observations 
are general trends.

Th e dbh decreased as density in-
creased for western redcedar. Th is 
trend held for the average dbh of all 
the trees (Figure ) and for the average 
dbh of the 00 largest dbh trees per 
hectare (Figure 2).

Th e dbh growth rates of yellow-
cedar grown at the densest spacing 
(Figure 3—all trees; Figure 4—00 
largest dbh trees per hectare) were 
slower than at wider spacings. Th e 
higher growth rate in the 090 sph 
treatment may be due to an anoma-
lous site eff ect.

Th e average height growth rate of 
all western redcedar trees in the study 
generally decreased with increasing 
density, especially at the two widest 
spacings (Figure 5). For the 00 larg-
est dbh trees per hectare, the same 
pattern of growth was observed but 
the decrease in height growth at the 
two widest spacings was not as pro-
nounced (Figure 6).

Th e height growth rates of yellow-
cedar grown at the densest spacing 
(2990 sph) had slower growth rates 
than at less dense spacings. Th is ob-

servation held for all trees (Figure 7) 
and for only the 00 largest dbh trees 
per hectare (Figure 8).

Th e height to crown base and the 
height to the lowest live branch tended 
to increase with increasing planting 
density for western redcedar (Figure 
9). Th e height to the crown base and 
the height to the lowest live branch 
was not aff ected by planting density 
for yellow-cedar (Figure 0).

Discussion 

Diff erences in growth were not sig-
nifi cantly diff erent at this time, likely 
because the variability within treat-
ments was high.

Western redcedar growth tended 
to decrease with increasing density, 
and dbh growth was aff ected more by 
density than by height growth. Aft er 
2 years, trees at the widest spacings 
(240 and 480 sph) were 60–70% larger 
in dbh and 7–22% larger in height 
than in the most dense treatments 
(680 and 2990 sph); those in the in-
termediate densities (720–090 sph) 
were 48–50% larger in dbh and 2–8% 
larger in height than the trees in the 
most dense plots. Height to live crown 
and height to lowest live branch tend-
ed to increase with increasing density, 
but diff erences between the least and 
most dense treatments were less than 
40 cm. 

Yellow-cedar appears to be less 
aff ected by planting density than is 
western redcedar. Trees in the densest 
spacing of 2990 sph tended to grow 
more slowly in height and dbh than 
in all other treatments. At 2 years, 
the 090 sph treatment had the largest 
trees, but this may prove to be a site 
eff ect. All treatments (except the 090 
sph treatment) had 34–46% larger 
dbhs and 20–28% larger heights than 
did the 2990 sph treatment. Height to 
live crown and to lowest live branch 

Table 1 Site and stock type information

  Elevation  Site   Stock  
Installation (m) series type

Misty 970  30 CWHvm1/01s  Cw 1+0 
   PSB 313 
Misty 920  30 CWHvm1/01  Cw 1+0
   PSB 313 
Misty 930  30 CWHvm1/01s  Cy 1+0
   CRC 313 
Sombrio  540–620 CWHvm2/01  Cy 1+0
   CRC 313A 
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did not show any consistent trend 
across treatment densities.

Th ese early results show that plan-
tation density may aff ect the early 
development of yellow-cedar and 
western redcedar, and ultimately may 
lead to diff erences in the yield and 
quality of wood products at harvest. 

Conclusions

• Western redcedar growth rates tend 
to decrease with increasing density; 

dbh growth is aff ected more by 
density than by height growth. 

• Yellow-cedar is less aff ected by 
density than is western redcedar, 
with little variation in height or 
dbh growth across the range of 
densities, except for the densest 
treatment. 

• Neither western redcedar nor 
yellow-cedar exhibits signifi cant 
diff erences in crown height with 
density over 2 years. 

• Continued monitoring of this 
experiment will improve our un-
derstanding of the growth and yield 
of western redcedar and yellow-
cedar.
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Figure 1  Diameter at breast height (dbh) growth of 
western redcedar, all trees.

Figure 4  Diameter at breast height (dbh) growth of 
yellow-cedar, 100 largest dbh trees per hectare.

Figure 3  Diameter at breast height (dbh) growth of 
yellow-cedar, all trees.

Figure 2  Diameter at breast height (dbh) growth of 
western redcedar, 100 largest dbh trees per 
hectare.
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Th e use of trade, fi rm, or corporation names in this publication is for the information and
convenience of the reader. Such use does not constitute an offi  cial endorsement or approval by
the Government of British Columbia of any product or service to the exclusion of others that
may also be suitable. Th is Extension Note should be regarded as technical background only.
Uniform Resource Locators (URLs), addresses, and contact information contained in this
document are current at the time of printing unless otherwise noted.
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Figure 10  Height to live crown and lowest live branch, 
yellow-cedar.

Figure 9  Height to live crown and lowest live branch, 
western redcedar.

Figure 8  Height growth of yellow-cedar, 100 largest dbh 
trees per hectare.

Figure 7 Height growth of yellow-cedar, all trees.

Figure 6  Height growth of western redcedar, 100 
largest dbh trees per hectare.

Figure 5 Height growth of western redcedar, all trees.
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