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Long Term Goals / Strategies
Reduce losses from log sapstain and add value at the resource.

Key Objectives
� Evaluate the effects of cutting season and logging method (whole tree vs cut-to-length) on the development

of sapstain.
� Investigate the maximal log storage time in the forest and in sawmill yards in summer before significant

reduction of wood value occurs.

Key Actions and Deliverables

Deliverable Expected Delivery Date

Determine the effects of cutting season and logging method on the development of sapstain. June 30, 2000

Determine the correlation between the duration of log storage and the severity of sapstain
development in wood.

June 30, 2000

Report the experimental results and provide recommendation for industry members. March 31, 2001

Status
In 1997, we visited several of our members’ sawmills concerned with a sapstain problem.  It was found that
log sapstain was quite serious in these sawmills, especially on jack pine. Most of the stain found in boards
came from logs.

In 1998, two sawmills in Eastern Canada were identified for the sampling sites; they were Donohue,
Champneuf mill, PQ and Gérard Crête et Fils, La Tuque mill, PQ. Trees of jack pine were cut into whole tree
lengths and cut-to-length logs in spring and in fall.  These logs were stored side by side in a remote part of the
sawmills’ yards.  Inspections were conducted every 4-weeks from May to October.  Logs were destructively
sectioned and stain area and maximal stain penetration were measured. 

Partners
Gérand Crête & Fils Inc.; Donohue Inc.

Rationale and Potential Impact
At most sawmills, logs are commonly stored in the forest and in a log yard from 1 to 6 months.  This process
ensures a continuous supply of logs for the sawmill operation when logging is interrupted during a certain
period of the year.  Logs left lying on the ground during warm weather from late spring to mid fall are
vulnerable to attack by sapstaining fungi.  The damage may appear in a few weeks to a few months, depending
wood species, the local climate, and the storage conditions.  
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The common procedure for wood protection in warm season is based on a principle of processing logs as
quickly as possible after they are transported to the sawmill.  However, little is known about the time limit for
storing these logs without causing significant wood value losses in Canadian sawmills. In most cases, the
infection has already spread seriously at the time of sawing. 

When logs with sapstain are sawn, the defect is normally included in lumber, and the fungi develop and
transmit in wood continuously until the boards are completely dried.  It is too late to prevent sapstain at this
stage because the stain has penetrated deeply into the wood and cannot be ridden of by kiln drying or chemical
treatment.  

This project will investigate the time limit for holding logs in the forest and in the log yard of sawmills and
will provide useful data to wood manufacturers for reducing losses from sapstain.

Proposed Approach
Three sawmills representing different geographic regions and climate conditions will be selected.  Jack pine
will be the targeted wood species because it is very susceptible to sapstain.  Trees will be felled in spring and
fall.  Half of them will be cut into cut-to-length logs (5m long) by a harvester processing head, and another
half will be harvested in whole stems.  Both short and long logs will be transported to sawmills and stacked
side by side in the log yard. Inspections will be conducted at one-month intervals up to six months. During the
second month, an additional inspection will be performed at mid-month because this is a critical moment
where the fungi is expected to appear.  A mean percentage surface coverage of sapstain and a mean and
maximum penetration of sapstaining fungi will be measured on each log.  A correlation between log storage
conditions and the severity of sapstain in wood will be established using data obtained from this experiment.

Work Completed 1999—2000
In this fiscal year, a summer student, Sylvain Mercier, from University Laval was hired and trained for
assistance on this project.

Data from the spring trial conducted in the Champneuf and La Tuque sawmills were analysed.  Results showed
that sapstaining fungi did not cause significant stain on jack pine logs in four weeks after felling in summer.
Whole-length logs were more stained than the cut-to-length logs.  All logs were seriously stained after three
months of summer storage.  Bark beetles were found to be associated with stain development in logs.  Decay
fungi developed in logs after three months of summer storage.  These results were reported in the Value-
Added TAC Meeting of June 1999.

For the autumn trial, five inspections were conducted at each of Champneuf and La Tuque sawmills.  The
climate conditions including temperatures (maximal, minimal, average) and relative humidity were recorded at
each sampling site during spring and summer. Measurements of wood moisture contents, total stain areas, and
maximal fungal radial penetrations were taken on each sample.  All data were compiled.

A new test site in another sawmill of Créte & Fils located in St-Séverin, Quebec was set up.  The test on
sapstain development of debarked logs was carried out at this mill.  Trees selected for the test were harvested
at the beginning of June and logs were debarked on 21 June 1999. Inspections were conducted every two to
four weeks and wood moisture contents, total stain areas, and maximal radial penetrations of fungi were
measured on these logs as in the other trials. 

Compared to the spring trial, sapstain development in logs felled in autumn was much slower.  After 8 weeks
of storage, the stain covered only 0.06% of the wood in cut-to-length logs at Champneuf.  However, it covered
5.7% of the wood in the same type of logs felled in spring, at the same location. At Champneuf, logs were
felled at the beginning of September. The stain development was 8.89% in full-length, and 6.58% in cut-to-
length logs after winter storage (33 weeks). For the logs felled at the end of September in La Tuque, the stain
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development was 1.89% in full-length, and 3.34% in cut-to-length logs. At these two sites, the stain
development in logs was slow from 16 September 1998 to 15 April 1999.

The initial fungal infection of logs felled in autumn started from the exposed wood, without bark protection,
and the stain grew slowly around that area.  After the winter, fungi began to attack other parts of the logs, such
as wood with intact bark or the wood infested by bark beetles. The infection from exposed wood became less
important.  For example, at Champneuf the stain development was 100% from exposed wood of full-length
logs during the initial 8 weeks.  Afterward, the infection rate decreased continuously to 40.9% on the fifth
inspection. Opposingly, the infection of wood with intact bark was 0% in the first 8 weeks, and 22.24% at the
end of the test. Similarly, the infection due to insect infestation was 0% in the beginning and 36.86% at the
end.

The maximal radial penetration of fungi into logs felled in autumn corresponded to the pattern of stain
coverage. The fungi first penetrated wood from exposed surfaces and the stain developed slowly into the wood
around those areas.  After winter storage (over 30 weeks after being cut), the stain penetrated radially 0.79 –
2.58 cm into the wood. This depth of penetration can be removed from logs in the sawing process.  After the
winter, the infection had extended to the other parts of the logs, such as wood with intact bark or wood with
insect infestation.  At the end of the test, the stain reached a similar depth into the wood from all parts of the
log.    

The evaluation of stain development on debarked logs was conducted in favourable weather conditions for the
growth of staining fungi in that area, from June to September.  As a common forest practice, the logs were left
lying in the forest for three weeks before being transported to the sawmill. By the time of arrival at the
sawmill, minimal infection had occured on these logs, mostly from the wounds caused by harvesting. When
bark was removed from logs, the stain covered 0.02% of wood, and the maximal radial penetration reached 0.2
cm.  Stain development was rapid on debarked log. Two weeks after debarking, the stain had covered 4.7% of
wood, while five weeks later, the stain extended to 14.99%.  The maximal radial penetration reached 3.87 cm
into the wood five weeks after debarking, almost the entire depth of the sapwood of logs.

Comparing data obtained from fall trials with those obtained from spring trials, the maximal storage times for
jack pine logs in East Canada have been defined. In Eastern Canada, there are 3 periods of sapstain
development on logs that span over a year: a safe period, from September 16 to April 15; a period of reduced
colonization, from April 16 to May 15 and from August 16 to September 15; and finally, a period of rapid
colonization, from May 16 to August 15.  In the safe period, logs can be safely stored without any significant
degradation, while in the reduced colonization period, logs can be stored maximally to 6 weeks. In the rapid
colonization period, the maximal log storage time is 4 weeks. However, from May 16 to August 15, logs
should not be stored more than 2 weeks after they are debarked.

An international symposium on the sapstain control of logs and lumber was attended.  Research information
on different aspects of sapstain development on solid wood was exchanged.  Research projects on the
prevention of log sapstain in collaboration with New Zealand and the USA were initiated.  

A paper on sapstain development of jack pine logs in Eastern Canada based on the spring trial is being drafted.
The paper will be presented at the 31st Annual Meeting of International Research Group for Wood
Preservation in May 2000.

Publications
Yang, D.Q. and Beauregard, R. 1999.  Minimize value losses from log sapstain through proper woodland and
sawmill operations.  Progress report for CFS Value Added Research Program.  Forintek Canada Corp., Sainte-
Foy, Canada. 3 pp.
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Yang, D.Q. and R. Beauregard. 2000. Sapstain development on jack pine logs in Eastern Canada.  A paper
prepared for the 31th Annual Meeting of the International Research Group on Wood Preservation.  11 pp.


	Long Term Goals / Strategies
	Key Objectives
	Key Actions and Deliverables
	Status
	Partners
	Rationale and Potential Impact
	Proposed Approach
	Work Completed 1999–2000
	Publications

