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Disk trenching for pine and spruce in the SBS and ESSF: results at five years 
 
Introduction and Methods

Fraser Lake Sawmills (West Fraser Mills 
Ltd) initiated this project in 1998 to assess 
the effectiveness of disk trenching site 
preparation treatments within their chart 
areas in the Nadina and Vanderhoof Forest 
Districts. Between 1999 and 2001, Boreal 
Research and Development Ltd. established 
83 trials in the SBSdw3, SBSdk, SBSmc2 
and ESSFmc subzones. Each installation 
consists of paired treated and untreated 

sample plots, accommodating 50–75 planted 
lodgepole pine (Pl) or interior spruce (Sx) 
seedlings per treatment. Trials were replicated 
on dry, slightly dry, mesic, moist, and wet sites 
for Pl, and slightly dry, mesic, moist and wet 
sites  for Sx. Treatments and planting (for disk 
trenched plots, in the berm position or above 
the hinge) were carried out operationally. To 
date, assessments have been completed at one, 
three, and five years after planting.  

 
Results 

Tree growth and condition at five years 

• Tree growth and condition were generally, but not always, better with disk trenching than 
with no site preparation at year five. The magnitude and consistency of the response 
depended on the site (Table 1).  There were no significant differences between treatments 
in rates of survival for either species on any of the sites. 

 
Example of disk trenching treatment at five years. 



Table 1. Tree height and diameter, by treatment, and differences between treatments at year five, by 
site. Paired-sample t-tests were used to test the significance of differences between 
treatments. 

Species/
site No site Disk Trt. Pr >|t| No site Disk Trt. Pr >|t|
(SMR) n prep. trench diff. prep. trench diff.

Pl/ 2 9 80.6 104.0 23.5 0.0001 20.4 28.8 8.4 0.0001
Pl/ 3 11 87.0 92.6 5.7 0.1240 21.1 23.9 2.8 0.0058
Pl/ 4 20 92.2 94.8 2.6 0.2207 22.0 23.9 1.9 0.0065
Pl/ 5 6 92.2 104.1 11.9 0.0031 20.2 24.0 3.9 0.0018
Pl/ 6 4 68.7 80.0 11.3 0.0719 16.3 20.4 4.1 0.0166

Sx/ 3 2 54.9 58.3 3.3 0.0228 14.3 16.4 2.1 0.2275
Sx/ 4 14 63.9 67.8 4.0 0.1019 14.9 16.7 1.8 0.0071
Sx/ 5 10 74.3 79.8 5.5 0.0602 16.9 19.6 2.7 0.0012
Sx/ 6 7 49.1 59.9 10.8 0.0130 11.5 14.8 3.3 0.0115

Tree height (cm) Tree basal diameter (mm)

 

• Responses to disk trenching on mesic and slightly dry sites (soil moisture regimes (SMR) 
of 4 and 3, respectively) were very mixed for both Pl and Sx. The average difference in 
tree height between treatments for the 20 trials on mesic sites planted to pine was 
positive, but less than 3%. For the 14 trials planted to Sx, it averaged only 3.5%. The best 
response was seen on those sites with a definite growth-limiting factor, such as a 
vegetation competition problem, growing season frost, or a dense, root restricting soil 
layer near the soil surface (Table 2). Mesic sites with deep, porous, well-drained soils and 
no significant problems with vegetation competition or frost showed little benefit from 
the treatment. 

• Significantly better growth and tree condition were observed with disk trenching on 
moist and wet sites for both Pl and Sx. Results for moist sites (SMR= 5) were a mixture 
of some strongly positive and some minor increases in growth with disk trenching, 
averaging 20% for Pl diameter (P<0.01) and 13% for Pl height.  On wet sites (SMR=6), 
Sx height and diameter were increased by 16% and 25%, respectively, and the number of 
trees in good condition were increased by 47% compared to untreated plots. 

• The strongest response to disk trenching for Pl at five years was on the driest sites 
(SMR=2). Improvements in tree height at five years ranged from 16 to 44%, and 
averaged 30% (P=0.0001) relative to no treatment. 

• There is an overall trend of increasingly positive responses to the treatment over time. At 
the end of the first growing season, the response of tree growth to disk trenching was 
negative in several cases, however differences between trees in treated and untreated 
plots generally became positive by the third year, and the magnitude of the positive 
difference tended to increase between the third and fifth years. 
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Table 2. Effect of disk trenching on tree height and diameter at year five on mesic sites with and without  
 a dense, root restricting soil layer near the soil surface. 

Pl height (cm) no 96.2 96.7 0.5 0.8347
yes 80.4 89.2 8.8 0.0846

diam. (mm) no 23.1 24.1 1 0.0579
yes 18.8 23.2 4.4 0.0465

Sx height (cm) no 70 72.5 2.5 0.4726
yes 52.8 59.4 6.6 0.0293

diam. (mm) no 16.6 18 1.4 0.1116
yes 11.9 14.3 2.5 0.0236

Disk trench Treat.diff. Pr>|t|Species  Variable Dense soil 
layer No site prep.

 

Frost damage/ winter desiccation 

• On frost-prone sites on level ground and on gentle slopes in lower slope positions, there 
were significantly fewer trees showing visible signs of frost damage, and fewer severely 
frost-damaged trees with disk trenching. In both cases, differences between disk 
trenching and no treatment averaged 10%.  

• In a few trials located on steeper slopes at high elevations and north aspects, there was 
more frequent leader damage with disk trenching. This was likely caused by sunscald or 
winter desiccation resulting from leaders becoming exposed above the surface of the 
snow in winter or early spring. 

Gall rust 

• The effect of disk trenching on the incidence of gall rust varied depending on site. 

• On dry and slightly dry sites, significantly more trees were infected with gall rust in disk 
trenched plots, however the difference at year five was only 2%. 

• Results for mesic sites were mixed, with half of the gall rust affected trials showing 
higher infection rates with disk trenching, and half showing lower rates of infection than 
in untreated plots. 

• On most wet and moist sites, gall rust was more commonly observed in untreated plots. 

Vegetation competition 

• In many, but not all cases, disk trenching reduced the number of trees affected by 
competing vegetation 

• Improvements in tree vigour with disk trenching often appeared to help the trees to over-
top the vegetation more quickly, even if the treatment itself didn’t reduce the amount of 
vegetation substantially. 
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Discussion and Conclusions 

The fifth growing season is early in the life 
of a plantation, and it is possible for trends 
in tree response to treatments to change over 
time. However, most of the effects of disk 
trenching treatments on plantation 
establishment are likely to be seen during 
this early phase. By year 10, the planned 
final year of measurements for these trials, 
tree roots should in most cases be well 
established beyond the planting microsite 
and, presumably, treatment effects will have 
become fully manifested. 

Results so far demonstrate that trees respond 
differently to disk trenching depending on 
the site. Although moisture regime has 
proven to be a useful way to categorize 
differences among sites, these between-site 
differences are not just strictly differences in 

moisture availability. Nutrient regimes, soil 
temperature regimes, soil aeration, and the 
species composition and vigour of native plant 
communities are other characteristics that tend 
to vary with moisture regime, but each of these 
also respond to site preparation treatments in 
ways that may affect crop tree growth.  

Based on results at year five, it would appear 
that disk trenching can significantly improve 
the condition and rates of growth of both 
lodgepole pine and interior spruce on some but 
not all sites within the study area. Whether the 
magnitude of the improvements seen on any 
given site justify the expense of the treatment is 
beyond the scope of this study, and may need 
to be balanced with other factors such as 
planting costs with and without the treatment. 

 

Responsibility for the project 

This project was initiated by Brian Walker (formerly of West Fraser Mills, Fraser Lake Sawmills 
Division) and is currently supervised by D’Arcy Henderson. Project design, installation, 
assessments, data analysis and reporting have been carried out by Anne Macadam and Rick 
Trowbridge (Boreal Research & Development Ltd). Guy Anderson (Nechako Consulting) was 
responsible for site preparation and planting operations during trial establishment. Funding has 
been provided by Forest Renewal B.C. (FRBC) and the Forest Investment Account.  

Further information 

Anne Macadam, R.P.Bio. 
Boreal Research & Development Ltd 
anne@borealresearch.ca 
(250) 847-2121 

D’Arcy Henderson, R.P.F. 
West Fraser Mills Ltd 
Fraser Lake Sawmills Division 
D'Arcy.Henderson@westfraser.com 
(250) 699-6235 

A detailed report for this project is available through the B.C. Ministry of Forests website, at 
www.for.gov.bc.ca/hcp/fia/   
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