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Long Term Goals / Strategies 
• Add value at the resource by providing strategies to prevent degrade of logs due to staining. 
• Increase the amount of high-value appearance grade wood for secondary manufacturing both at home and 

overseas 

Key Objectives 
To determine if sour felling can reduce nutrient status and/or incidence of stain in lodgepole pine roundwood 

Key Actions and Deliverables 

Deliverable Expected Delivery Date 
Interim report on sour-felling as a way of reducing bluestain in freshly felled pine logs March 31 2000 
Final report on sour felling and its effect in reducing nutrient status of logs and bluestain December 2000 

Partners 
Alberta Innovation and Science 
Sundance Forest Industries Ltd. 
University of BC Forest Products Biotechnology 

Rationale and Potential Impact 
Development of bluestain in logs prevents the Canadian forest industry from producing maximum-value 
products from a considerable proportion of the resource every year. When considering bluestain-control 
strategies that could be implemented without disrupting woodlands or mill productivity one of the most 
promising is sour felling. This involves felling the trees and leaving the foliage on for about a month before 
delimbing. Sour felling has been proposed as a method of reducing the moisture content and transportation 
costs of trees. However, due to continued respiration and transpiration the sapwood nutrients are also expected 
to be somewhat depleted during the period in which delimbing is delayed. These nutrients would then not be 
available for staining fungi. Passing comment is made in the literature to bluestain development sometimes 
being less in sour-felled logs, particularly in pine. We therefore focused on sour felling as a possible control 
measure for stain in lodgepole pine. Sour-felling is industrially feasible for companies using a feller/buncher 
for the initial cutting and delimbers to remove the branches. This is the most common harvesting method used 
in the BC interior and Alberta. 

Status Summary at March 30,2001 
In June 1999 a project plan was devised in collaboration with a statistician and a Trial 1 of sour felling 
proceeded in Alberta. Trees were felled with mechanical harvesting equipment and either delimbed or left with 
the limbs intact. After six weeks trees were destructively sampled for measurement of bluestained area and for 
chemical analyses of four classes of wood extractives. A final report on Trial 1 has been prepared and a 
summary of the work has been submitted as a draft publication (as an International Research Group on Wood 
Preservation Research Paper). The trial was repeated twice again in 2000 (Trials 2a and 2b) but wet 
conditions, delayed access and felling and set-up of the Trial 2a could not be done until June 2000. An 



additional experiment was done alongside Trial 2a, and consisted of forest storage of sour felled trees which 
had none of the bark damage that normally occurs during the process of forwarding the trees to the roadside. 
Non-destructive sampling of trees for analysis of nutrient content occurred at 0 and 7 weeks for Trials 2a and 
2b and at 13 weeks for Trial 2a only. Destructive sampling of trees for assessment of stain development was 
done only for Trial 2a at 13 weeks; Trial 2b was abandoned at 12 weeks due to cool fall weather which was 
unsuitable for the development of stain. Because of fieldwork delays, the samples for nutrient analyses were 
stored in the freezer and will be analysed at UBC in summer 2001. The delay in this assessment will result in 
the final report being completed in December 2001. 

Work Completed This Fiscal Year 
The experimental protocol was modified for this year's tests (Trial 2) based on the experience gained and 
results obtained from last year's test (Trial 1). In Trial 1, individual trees in the groups of sour-felled or 
delimbed trees were sacrificially sampled at the time of felling and after six weeks. Trees were cut to analyse 
wood samples removed from the stem at breast height and from within the crown. Results between individual 
trees had been too variable to show statistically significant differences between sour-felled and delimbed trees, 
either at the time of felling or after six weeks of storage. Results were consistent between samples taken from 
the stem of each tree at breast height and within the crown. Due to the extreme variability of nutrient levels 
between individual trees seen last year, but with similar results at the two sampling locations within each tree, 
it was decided to modify the protocol for Trial 2 to non-destructively sample individual trees through the 
duration of the test. 

This year, two separate trials (2a and 2b) were set up south of Edson with the assistance of Sundance Forest 
Industries. To reduce project costs and minimize interruption of logging operations and time commitments of 
mill personnel, field trips were co-ordinated with another project conducted at the same logging site. Trial 2a 
was delayed from spring due in part to wet conditions in the forest and in part to obtaining permits to proceed 
with the other project. 

Trial 2a was set up in June 2000. This consisted of 40 freshly-felled trees, 10 being delimbed at the time of 
felling, and the remaining 30 trees left with limbs on (sour felled). After felling/delimbing the trees were 
forwarded to a roadside landing following normal practices. From each of the 40 trees, a 5-cm thick disc was 
removed fi-om within 30 cm of the falling cut. The discs were wrapped in polyethylene bags and returned to 
the laboratory, where they were frozen for fiiture nutrient analyses and moisture content determinations. Each 
tree was measured for total and crown length. All trees were then piled together and the pile was covered with 
other (non-test) trees which had been freshly-felled and the limbs had been left intact. An additional 
experiment was set up at the same time and consisted of nine freshly felled trees with the limbs left intact (sour 
felled). These trees were piled at the edge of the cut block where they were felled so as to avoid the type of 
bark damage that occurs while forwarding to the roadside. 

In August, Trial 2b was set up. This was a repeat of Trial 2a with 40 trees freshly felled, 10 delimbed and 30 
left with limbs on. Samples were removed about 30 cm from the falling cut, and the trees were piled with a 
covering of non-test trees. Also at this time, all trees in Trial 2a were non-destructively sampled by removing 
a disc for nutrient analyses about 30 cm from the butt end. Ten of the sour felled trees in Trial 2a were 
delimbed before re-piling, leaving 20 delimbed trees and 20 sour felled trees. 

In October, the 40 trees in the Trial 2b were sampled for nutrient analyses by removing a sample disc about 30 
cm from the butt end. Following the same procedure used for Trial 2a, 10 of the sour felled trees were 
delimbed before re-piling, leaving 20 delimbed trees and 20 sour felled trees. Because stain had developed 
during 13 weeks of storage, and because temperatures were not expected to be favourable for additional 
development of stain it was decided to sacrificially sample all the trees in Trial 2a.. From each tree, a 5-cm 
disc was removed at 80 cm intervals along the length of the tree and returned to the laboratory for assessment 
of stain. Additional samples were taken for moisture content determinations and analyses at about 30 cm from 
the butt end. 
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The planned trip to sample trees of Trial 2b was cancelled; despite clear labelling the trees were unfortunately 
delimbed by the logging contractor and cut to length, leaving the logs untraceable and unidentifiable as to 
original tree. Again, the weather had not been conducive to growth of staining fiingi anyway. 

In the laboratory the discs removed at 80 cm intervals in trees from Trial 2a were assessed for the extent of 
stain development. There was less extensive staining of sour-felled trees but the data is currently undergoing 
statistical analyses.. Analytical work will be done at UBC in the summer of 2001 on discs currently wrapped 
in plastic and stored in a freezer. 

In addition to the field and laboratory work a final report was written on Trial 1 and this was summarised and 
submitted as a draft publication as an International Research Group on Wood Preservation Research Paper. 

Publications 
A Trial of "Sour" Felling to Prevent Bluestain by Depletion of Sapwood Nutrients {draft publication: 
International Research Group on Wood Preservation paper) 


