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$16 million for forestry research

—

by Susan Thorne,
Managing Editor-LINK

Forestry researchers across British Columbia are
expanding the boundaries of forestry knowl-
edge.They are carrying out trials, interpreting
results,and making recommendations—all in a bid
to make sure this province has a forest sector that is
on the leading-edge, competitive, and sustainable.

Supporting the work of those researchers is more
than $16 million in funding from the Forestry In-
novation Investment (Fll). Fll delivers the Research,
Product Development, and International Marketing
Programs on behalf of the B.C. Ministry of Forest's
Forest Investment Account (FIA).

Research Program director Fred Lowenberger said
Fll invested in 142 projects for the 2002-2003 fiscal
year. Forty-six of those projects were continued
from Forest Renewal BC, while 96 are new.

“The research projects Fll has funded are in-
novative, focused, and results-oriented,” said
Lowenberger. “They will support a sustainable
environment and a leading edge forest sector that
is globally recognized for its productivity and envi-
ronmental stewardship.”

Those investments, said Lowenberger, are expected
to lead to more positive outcomes in many aspects
of the forest industry.

First, research results should translate into more
effective policies, regulations, and guidelines.“We
want researchers to provide the scientific informa-
tion that is needed to support policy as well as
regulatory and guideline development.”

Second, research investments are expected to
enhance the value of the forest land asset by
improving timber quality, increasing timber vol-
ume, and reducing forest health risks.

Third, stewardship and market acceptability of
British Columbia’s forest products and practices will
be enhanced. “We want research results to make

it easier for companies to achieve certification and
to help forest managers improve their sustainable
forestry practices,” said Lowenberger.

Finally, research results need to be applicable in a
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Not all defoliating insects are harmful and letting you
know which ones are “good” or “bad” is the purpose of
one FlI-funded project. See story on page 10.

variety of situations.”The Research Program is com-
mitted to funding studies that are designed so the
results have broad applicability,” said Lowenberger.

To ensure all the research projects funded this
year met these goals, Fll carried out an extensive
approval process. One hundred and fifty propos-
als were received in the fall requests for proposals.
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Researchers examine options
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Fraser Basin
Council honours
FORREX

FORREX-Forest
Research Extension
Partnership has been
recognized for its abil-
ity to improve decisions
in the area of sustainble
resource management.

The award for leader-
ship in improving deci-
sion-making recognizes
FORREX for the role

it plays in facilitating
collaborative decision-
making in the natural
resource management

by Al Wiensczyk,
Ecosystems and Stand Management Specialist

emoving tree stumps and roots may not be the

best way to treat stands infected with Armillaria
root rot. Researcher Dr. Bill Chapman presented
this conclusion during a recent workshop on op-
tions for treating disease-infested stands held at
the 108 Mile Ranch Resort. More than 65 profes-
sionals from industry, academia, government, and
the consulting community attended the event,
which was sponsored by the B.C. Ministry of Forests
- Cariboo Forest Region, and organized by Schel-
lenberg Forestry Services Ltd.

Considered the most significant root rot disease
in this part of the province, Armillaria has been
known to cause plantation failures and can
severely impact the growth and yield of forest
stands. In his presentation, Chapman said that
stumping, push-up logging, and other root re-
moval techniques have been the most common

FORREX providing FlI

... continued from page 1

Seventy volunteer experts carried out peer reviews.
“We wanted to know how each project related to
our vision, goals, and objectives,” said Lowenberger.

After that, peer reviewers were invited to round
table discussions. More than 40 experts made
investment recommendations during four one-
day sessions.”It was a very rigorous process,” said
Lowenberger.

Dr. John Innes, chair of the Board of Directors of
FORREX and the chair of Forest Management at
the University of British Columbia, said all research
results must be viewed as credible and that the
best way to do this is by using peer-review—the
process which ensures a researcher’s work is vetted
by other researchers. “The provincial government
in British Columbia has indicated the need to base
forest management on the best available science,”
he said.”lIt is critical we have a research program
that can provide managers with the information
they need to make decisions.”

Another important aspect of the Research Pro-
gram is to make sure the research results get out
to the people who need it. No matter how good
the research, information has no value unless it is
extended to the people who can apply it.

methods used in the southern interior of British
Columbia to combat Armillaria root rot. A sum-
mary of the biology of Armillaria and its common
methods of treatment is given at the Canadian
Forest Service, Pacific Forestry Centre Web site:
http://www.pfc.cfs.nrcan.gc.ca/pathology/rootd/
armillaria_e.html

Root removal techniques were first tried nearly 100
years ago. Chapman presented evidence from past
and current studies suggesting that while these
techniques may work in some cases, often they
are ineffective.They also are problematic on steep,
stony ground, on sites with calcareous, wet, or
otherwise sensitive soils, or in community water-
sheds. Root removal techniques are difficult to use
in partially harvested stands, or in areas where the
disease is found after planting. As a result of his re-
search, Chapman says he has concluded that there
are currently no known operational techniques

continued on page 3...

extension services

“We want to make sure the information gets out
there,” said Lowenberger.”That'’s just as important
as carrying out the research.”

Making sure that happens is FORREX-Forest Re-
search Extension Partnership, which was awarded a
$2.08 million contract for extension services.

The goal of FORREX's extension program is to
facilitate knowledge development, synthesis, trans-
fer,and application.

Executive director Chris Hollstedt said FORREX

is about fostering learning partnerships between
natural resource users, researchers, the public,and
those with experiential and indigenous knowl-
edge.”We want to work with our partners to ask
the right questions, and to share and apply inno-
vative ideas that will help solve sustainable natural
resource management problems,” she said.

FORREX is in the solutions business, Hollstedt
added. “We help people make informed land-

use decisions by putting the best information to
work today and uncovering better information for
tomorrow.”

For more information on Fll research projects, go
to: http://www.forestry-innovation.bc.ca/
forestres/forestres_fundedprojects.htm
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for addressing Armillaria root rot
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More
Information

Chapman, W., E.Begin, and
M.P.Curran.2001. Using
Hypholoma fasciculare
inoculation as a means to
control Armillaria root dis-
ease on calcareous soils:
trial establishment and
monitoring. B.C. Ministry
of Forests, Cariboo Forest
Region, Research Section,
Extension Note EN-33.

Blenis, P.V.2000. Post-spac-
ing mortality of lodgepole
pine from armillaria (sic)
root disease. Forestry
Chronicle 76(5):753-757.

...continued from page 2

that reliably reduce the level of Armillaria root
disease in harvested stands.

If that is the case, are there any alternatives to
stumping? Participants at the workshop discussed
many options.

One technique, used in South Africa with some
success, is ring barking. In this treatment, the phlo-
em but not the xylem of infected trees is cut one or
two years prior to harvest.The technique was used
operationally in the 1930s during land clearing

for tea plantations, but never became widespread.
Does it bear further investigation? Participants also
discussed planting resistant species. One such spe-
cies that has been used is western larch—however,
researchers have since discovered larch is quite
susceptible when young. Alternatively, planting a
mixture of species with different root forms has
been found to reduce the incidence and spread of
root rot. Apparently the mixture helps break up the
“root highway” along which the disease can spread.
The risk of Armillaria infection is further reduced
when broadleaves, such as aspen and birch, are
included (DelLong et al., 2002).

Chapman also presented information from Idaho
on how fertilizer affects the spread of Armillaria.
Studies indicate that fertilizing with nitrogen (N)
seems to increase the mortality of Douglas-fir and
ponderosa pine trees due to Armillaria root disease
on sites with marginal potassium levels. However,
fertilization with nitrogen on sites with ‘good’ po-
tassium levels resulted in minimal change from the
control treatment in the level of mortality (Moore
et al. 1993). Fertilization with nitrogen increases the
amount of sugars in the root system while potas-
sium levels influence the amount of root phenolics.
Armillaria likes sugar, but phenolics are often anti-
fungal compounds, so trees with more phenolics

in their root systems appear to better resist the
disease.Entry et al. 1991, (cited in Moore et al. 1993)
found that Armillaria incidence was related to root
chemistry and that the ratio of phenols to sugars
was strongly correlated to the level of infection.The
conclusion: Manipulating tree nutritional status,
especially with respect to potassium, alters root
chemistry which may influence the susceptibility
of the trees to Armillaria root rot. This relationship
needs to be further explored.

Thinning has also been thought to exacerbate
Armillaria root rot problems. However, a study by

Peter Blenis (Blenis 2000) on lodgepole pine
near Hinton, Alberta found that 30 years after
treatment, tree mortality was significantly less
in thinned plots than in unthinned plots. He
attributed this to the increased vigour of the
leave trees.He concluded that pre-commer-
cial thinning in areas where Armillaria is active
is an acceptable practice as long as the residu-
al density is adjusted to account for potential
losses to the disease. Corroborating work by
researcher Gregory Filip was also reported.
Further work is required in this area.There is
evidence for an opposite point of view — see
the PFC Web site (see URL on page 2).

Another alternative treatment presented at
the workshop was the use of a saprophytic
fungal species called Hypholoma fasciculare.
Work on this topic was begun in the Cariboo
in 1992 after Dr. Guoping Xiao and Dr.Chap-
man observed that where H. fasciculare was
abundant, Armillaria ostoyae was scarce and
vice versa. Since this observation, testing has
progressed to the point where many field
trials have been initiated across a wide variety
of Biogeoclimatic zones in southern British
Columbia. Several of the trials now include a
woody debris management component to
encourage saprophytic fungi that might com-
pete with Armillaria. As of 2001, there was not
yet enough mortality in most trials’ controls or
treatment plots to evaluate treatment effects.
At the five sites where mortality levels were
high enough to measure, however, results
look promising. In the Hypholoma- treated
plots near 100 Mile House, the mean seedling
mortality from Armillaria was 0.4% compared
to 1.3% in the stumped plots and 1.4% in
untreated plots.

The next step in testing alternatives to stump
removal techniques is to try adaptive man-
agement operational trials. More work is also
needed to investigate the effectiveness of
combining treatment alternatives such as
fertilization, spacing, ring barking, and Hy-
pholoma techniques. *

For more information on the Hypholoma trial see
the publications listed below and in the sidebatr.

Chapman, W. and G. Xiao. 2000. Inoculation of
stumps with Hypholoma fasciculare as a possible
means to control Armillaria root disease. Cana-
dian Journal of Botany 78(1): 129-134
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Harvesting blocks within
the Riparian Management
Research Trial in the UBC
Malcolm Knapp Research
Forest in Maple Ridge, Brit-
ish Columbia.

UBC Malcolm Knapp Research Forest

Riparian management research

by Susan Leech,
Landscape and Conservation Biology Specialist

hat are the impacts of forest management

practices on streams and their riparian areas
in coastal British Columbia? How should we man-
age riparian areas to ensure that these important
ecosystems remain functional and to avoid the
cumulative downstream effects of harvesting in
larger river systems?

Surprisingly few research projects have exam-
ined the impacts and recovery from harvesting

in a controlled, replicated study.To address these
questions, scientists at the University of British
Columbia’s (UBC) Faculty of Forestry established

a long-term, interdisciplinary project in 1995 at
the university’s Malcolm Knapp Research Forest

in southwestern British Columbia.The project was
designed to monitor small streams before har-
vesting occurred, and to subsequently track these
streams after harvesting to examine how long it
takes for streams to recover to their original condi-
tion.In the long term, scientists plan to put all of
this information together to develop an integrated
picture of how forest management practices

Michael Feller

around small streams affect the ecosystem

as a whole. Forestry Innovation Invesment
(FII) is now supporting this project, which was
originlly funded by the previous government,
under the theme of watershed processes and
management.

Why small streams?

The most commonly used method of protect-
ing streams from harvesting impacts is to
leave a reserve of trees around the stream.

In most jurisdictions, small, non-fish-bearing
streams are not allocated any form of riparian
reserve.These small streams may be extremely
important habitat for a host of other species,
as well as a source of clean water.In addition,
harvesting around these small “headwater”
streams may lead to cumulative impacts
downstream, where smaller streams converge
into one main water course. Furthermore,
these streams are more sensitive than larger
streams to harvesting because they have a
high degree of connection to the surrounding
forest. However, valuable timber grows around
these small streams, and if protection mea-
sures were implemented around each one, the
end result would be huge constraints on tim-
ber extraction. By finding out how long it takes
these small streams to recover after harvesting,
scientists can develop a model that will allow
us to understand how much harvesting can be
tolerated around several small streams within
a watershed.

The“before and after” design

Thirteen small streams located in 70-year-old
stands of coastal western hemlock forest were
chosen for this trial. Of these streams, three
were allocated to the “control” (i.e., no harvest-
ing), three were allocated to the “30-m buffer”
treatment, three to the “10-m buffer” treat-
ment, and four to the “no buffer” treatment.
Before the stream areas were logged in late
1998, scientists monitored several different
stream and riparian parameters for at least a
year and a half.This design allowed scientists
to record the variation that existed between
streams before harvesting was carried out.Key
components of the monitoring included:

e stream temperature, discharge, and water
chemistry;
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trial a long-term interdisciplinary effort

e stream organic carbon, algal and bacterial
populations, invertebrate populations, and fish;

¢ light levels in stream and riparian areas; and

® riparian vegetation communities, litterfall and
litter decomposition, terrestrial invertebrates,
small mammals, and amphibians.

Researchers also collected baseline data on ambi-
ent temperature and rainfall, along with wind and
windthrow rates in different buffer widths.

Results to date

As expected, there was a measureable impact of
harvesting around small streams, and this impact
was mitigated somewhat by leaving a buffer of
trees around the streams. Streams that were clear-
cut to the bank experienced an increase in light
reaching the stream, riparian vegetation growth,
water temperature, growth of algae, and, converse-
ly, a decrease in leaf litter and large woody debris
input. Streams with buffers exhibited smaller
changes in these parameters.The effects of har-

vesting on amphibian populations, small mammals,

and terrestrial invertebrates are less clear. Buffer
strips appeared to maintain a higher species rich-
ness of small mammals than clearcut streams. Also,
amphibian populations exhibited higher growth
rates in sites with buffers or no logging around
streams, and lower growth rates in clearcut sites.

Scientists have observed large changes in the
community structure of terrestrial invertebrates
(i.e., beetles, spiders, millipedes, centipedes, etc.),
particularly in clearcut sites, but it is unclear how
quickly these changes will be mitigated. In the
first year post-harvest, 7.4% of the trees left within
riparian buffers experienced wind damage; this
number decreased to 3% by the second year post-
harvest. Western hemlock and western redcedar
were equivalent in their vulnerability to damage
and were more vulnerable than Douglas-fir but
less vulnerable than the deciduous trees within the
buffers.

Management implications

Monitoring to date has shown that changes in the
stream and riparian ecosystems do occur when
streamside forests are harvested, even when buffer
strips are left. However, it is difficult to assess what
these changes mean, both to the specific stream
and to the larger picture of the watershed, particu-

larly within such a short time period. Are the
observed changes in the studied parameters
significant to the stream? As Dr.John Rich-
ardson, one of the leading researchers on this
project, suggests,”Perhaps one meaningful
way to measure impacts would be to evalu-
ate the length of time required for streams

to recover to their pre-harvesting state. Does
leaving wider buffer strips along streams al-
low these streams to recover more quickly?”
By monitoring the recovery of these small
streams over the long term, Dr.Richardson and
his colleagues hope to answer this question.

Another important consideration involves the
cumulative effects over the landscape. Perhaps
it is acceptable for some proportion of small
streams within a landscape to be in vari-

ous stages of recovery from logging, as long
as others are maintained in a more-or-less
pristine state. Scientists involved in this study
hope to address this issue by conducting an
analysis of how much of the stream network
and riparian areas should be in different seral
stages over time.

Riparian areas

Riparian areas—

are the transition
zone between the
stream’s edge and
the drier uplands

Future work

In addition to continued monitoring on these
streams, Richardson and his colleagues plan
to carry out partial harvesting around small
streams in the same area to determine how
this management practice affects parameters
like those mentioned above.The end result
will be a clearer picture of how quickly small
streams recover from different types of har-
vesting disturbance, and guidelines on accept-
able harvesting levels around small streams
within a watershed. *

support arich and
diverse flood-toler-
ant plant community

are preferred habitat

For more information contact Dr. John
Richardson: jrichard@interchange.ubc.ca;
(604) 822-6586

Riparian Management Research Team:
Dr.Michael Feller (feller@interchange.ubc.ca),
Dr.Scott Hinch (shinch@interchange.ubc.ca),
Dr. Peter Kiffney (peter.kiffney@noaa.gov),
Paul Lawson (plawson®@interchange.ubc.ca),
Dr. Steve Mitchell (smitchel@interchange.ubc.ca),
Dr.Dan Moore (rdmoore@geog.ubc.ca),
Dr.John Richardson (jrichard@interchange.ubc
.ca), and numerous graduate students.

w ww.forrex . or g 5



o« »Je FORREX-Forest Research Extension Partnership

.{v:g.

Bruce Rogers collects
pre-harvest measurements
of various coarse woody
debris types at the Minnow
Creek wetbelt ICH study
site in the Robson Valley
District.

Northern Wetbelt Forests

Understanding and managing
a unique Interior ecosystem

by Mike Jull, University of Northern British Columbia
and Susan Stevenson, Silvifauna Research

oday, foresters are expected to manage forest

lands in a way that addresses a wide range of
ecological, social, and economic objectives. No-
where is this challenge greater than in the North-
ern Interior Wetbelt of British Columbia.This area,
located on the windward side of the Columbia and
Rocky Mountains, is made up of the wet and very
wet subzones of the Interior Cedar Hemlock (ICH)
zone and the adjacent Engelmann Spruce-Sub-
alpine Fir (ESSF) zone.

What is distinctive about the Northern Interior
Wetbelt? Its cold, wet, snowy climate results from a
combination of hu-
mid and continental
influences that may be
unique in the world. Ex-
tensive areas of cedar-
dominated old-growth
stands distinguish the
ICH of the Northern
Interior Wetbelt from
other ICH subzones to
the south and to the
northwest. Fires and
other stand-destroying
events occur infre-
quently; insects, dis-
eases, and weather are
more common agents
of natural disturbance.
Typically, both the
cedar-hemlock stands
and the higher-eleva-
tion spruce-subalpine
fir stands are old,
diverse, and complex
in structure.This area
is at the heart of the
range of the red-listed
mountain caribou,
which depend on
these old stands dur-
ing winter to forage
on arboreal lichens
and to avoid preda-
tors.The Northern

Mike Stricker

Interior Wetbelt, especially the ICH zone, supports a
number of vascular plants, mosses, and lichens that
are otherwise found only in humid coastal environ-
ments.

Much of this area, especially the ICH and lower
ESSF, is highly productive for commercially valuable
timber. Many wetbelt forests support communities
that are trying to maintain forestry as a keystone of
their economy, while diversifying into tourism and
other enterprises.The beauty, the wilderness set-
ting, and the recreational opportunities in this area
are valued by residents and visitors alike.

What kind of forest management is appropriate for
the Interior Wetbelt? Society demands sensitive,
site-specific management to maintain a variety of
resource values, including biological diversity, wa-
ter quality, scenery, and recreation. Managers may
need to use several silvicultural strategies, includ-
ing clearcuts, small openings, dispersed partial cuts,
and variable retention systems. Furthermore, they
need to understand the ecological and silvicultural
outcomes of the silvicultural systems used in these
old, structurally complex forests.

The Northern Wetbelt Silvicultural Systems Project,
begun under the previous provincial government
in1996 and currently funded by Forestry Innova-
tion Investment (Fll), was designed to advance both
operational practice and scientific knowledge in a
series of silvicultural systems trials.

Some of the broad questions being addressed in
the Northern Wetbelt project are:

1. What are the effects of different silvicultural sys-
tems on late-seral forest and habitat attributes?

2. What are the effects of different silvicultural
systems on the productivity of conifer regen-
eration and of the residual stand?

3. Do different silvicultural systems increase or
decrease the incidence of forest damage?

4. How do different silvicultural systems influence
the types of wildlife habitat features found in
the resulting forest?

To what extent do biotic and abiotic damage
agents contribute to specific habitat features?

continued on page 7...
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Michéle MacNeil

Silvicultural systems trial
at Lunate Creek. From left
to right: The edge of the

unlogged conrol unit, the

clearcut unit, the group se-

lection unit (30% removal)
and the group retention
unit (70% removal).

FORREX-Forest Research Extension Partnership

Robson Valley Legacy Project

Collaborative agreement ensures
sharing of Robson Valley knowledge
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ver the past four years, partners of the En-

hanced Forest Management Pilot project
(EFMPP) and the Robson Valley District have been
working together on various research, operational,
and extension activites, yielding knowledge that
could benefit the rest of British Columbia.

To make sure that happens, a Legacy Project has
begun for the EFMPP investment to ensure future
managers benefit from these innovations.

This winter, FORREX-Forest Research Extension
Partnership signed a collaborative agreement with
the B.C. Ministry of Forests to assist the Robson
Valley EFMPP. FORREX is providing extension

tools and strategic support to achieve the Legacy
Project’s vision of sustainable forests, environment,
and communities.

As the Robson Valley Special Projects Co-ordina-

tor, Michéle MacNeil is the newest member of the
FORREX team. She will be working in areas of land-
scape-level planning and community development.

MacNeil has spent most of her career working in ar-
eas of strategic and operational forest planning. She
has worked in industry, consulting, education, and,
most recently, government. A registered profes-
sional forester, MacNeil is committed to developing
bottom-up approaches to communication.

“I want to learn from people on the ground and
in the community to develop realistic and more
meaningful plans,” she said.

MacNeil is also committed to making research
results more accessible and understandable to the
public as well as operational foresters.

The key focus of the Robson Valley EFMPP is to find
answers to two issues. How can they manage and
conserve biodiversity on the whole forest land-
scape, and integrate a sustainable and diversified
supply of all forest resources? *

For more information, contact Michéle MacNeil at
michele.macneil@forrex.org

Cold, snowy climate unique
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...continued from page 6

The project is based at the University of Northern
British Columbia and complements other regional
silvicultural systems trials, such as the Sicamous
Creek and Quesnel Highland projects further south
in the ESSF, and the Date Creek study in the ICH of
northwestern British Columbia.The study sites are
located in the Northern Interior Wetbelt between
Prince George and McBride and include older pilot
projects (Lucille Mountain and Fleet Creek),and a
recently established
set of five silvicultural
systems trials (the East
Twin, Minnow, Lunate,
Pinkerton, and Bear-
paw sites).

These study areas
serve as extension and
demonstration sites
and provide opportu-
nities for related stud-
ies. For example, other
researchers are using
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the sites to study the effect of partial cutting on
lichens in the residual stand, and the distribution
and ecology of mycorrhizal fungi in the openings.

Results of the Northern Wetbelt project have
been published and circulated widely. Extension
notes have highlighted operational details useful
to managers who are planning partial cutting

in the wetbelt ICH (http://otaku.unbc.ca/nfrep/
altsilv/documents/pg-20.pdf) or ESSF zones
(http://otaku.unbc.ca/nfrep/altsilv/documents/
pg-19.pdf).The 8-year results from Lucille Moun-
tain were published in 2001 as a B.C. Ministry of
Forests working paper (http://www.for.gov.bc.ca/
hfd/pubs/Docs/Wp/Wp59.htm). Findings from
Lucille Mountain and allied ESSF and ICH stud-
ies have also been incorporated into manage-
ment recommendations for partial cutting to
meet mountain caribou habitat objectives (http:
//wlapwww.gov.bc.ca/wid/documents/r26_
mtcaribou.pdf). *

For more information about the Northern Interior
Wetbelt project, contact Mike Jull at jullm@unbc.ca
or Susan Stevenson at ksteven@pgweb.coni

forrex . or g 7
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Pristiphora erichsonni is
one of the insects listed
on a new Web site that
helps forest managers
identify defoliators.

® FORREX-Forest Research Extension Partnership

Canadian Forest Service (CFS)

ldentifying defoliators made
easy with new Web site
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Anew Web site* will give forest managers the

ability to identify any insect that feeds on the

foliage of the 24 species of conifers native to Brit-

ish Columbia.The site, recently launched by the
Canadian Forest Service,
Pacific Forestry Centre,
will also allow people
without a vast knowl-
edge of insects to quick-
ly locate information on

£ the hosts, distribution,

¢ biology, abundance,

¢ feeding habits,and

 economic importance

§ of each species.

This project received
funding this year through the Forestry Innova-
tion Investment (Fll), under the theme of informa-
tion management and extension. Fll is the British
Columbia government’s invesment mechanism for
promoting sustainable forest mangement .

While most of the defoliators listed on the Web site
are not as well known as insects such as the spruce
budworm and hemlock looper, this doesn’t mean
they are any less important.These less common
defoliators, usually innocuous, and sometimes

rare, are important elements of forest biodiversity.
Identifying these damaging and non-damaging in-
sects, and learning about them, is important if field
foresters, biologists, researchers, naturalists, envi-
ronmentalists,and educators are to appropriately
manage damaging species.They must understand
the roles defoliators play in the forest ecosystem.

“The 40 species currently posted on this Web

site represent the first segment of an upcoming
comprehensive guide that will ultimately include
all conifer defoliators known to occur in British
Columbia,” said Bob Duncan, an insectary biologist
at the Pacific Forestry Centre.

Duncan has been providing insect diagnostic
services for the Canadian Forest Service since 1972.
Thirty years of working with forest stakeholders

in government, industry, the scientific community,
and the general public uniquely qualifies Duncan
to produce this guide.The guide will be of value

to anyone interested in forest health, biodiversity,
environmental or conservation issues.

Currently, the site includes about 30% of the 140
defoliator species known to feed on conifers in Brit-
ish Columbia. Expansion of this photographically
illustrated identification tool will continue this year
thanks to funding from the Research Program of
FIl. The Web site will be updated annually until all
species are included.The hardcopy version of the
guide, describing all conifer defoliators in British
Columbia, is expected to be available in early 2005.

An ability to identify defoliating insects can be
useful in determining the cause of tree damage.

It can also be a first step in developing a manage-
ment program to prevent severe pest damage. But,
just as important, identifying defoliating insects
helps develop a greater understanding of complex
forest ecosystems.

“All insect species play an important role in eco-
logical relationships within the forest,” says Duncan.
“Insect defoliators—primarily caterpillars and saw-
fly larvae—are important elements of forest health
and biodiversity. Some species periodically go into
outbreak causing considerable economic loss to
the forest resource, while other species are rare and
may require conservation efforts.”

Duncan explains that identifying the immature
stages of many species can be difficult because few
larval keys exist, and those that do exist cover only
a few of the defoliating species occurring in British
columbia. Also, these keys are widely dispersed

in the taxonomic literature and are not illustrated
with colour photos.The new Web site,“Conifer
Defoliating Insects of British Columbia,” includes
larval descriptions, life history data, and colour pho-
tographs for each species. *

For more information contact Bob Duncan at:
rduncan@pfc.cfs.nrcan.gc.ca

*The Web site, “Conifer Defoliating Insects of

British Columbia,” can be found at: http://
www.pfc.cfs.nrcan.gc.ca/entomology/defoliator0

Source: Information Forestry, Natural Resources
Canada, Canadian Forest Service Pacific Forestry
Centre

Bookstore: http://bookstore.cfs.nrcan.gc.ca
Web site: http://www.pfc.cfs.nrcan.gc.ca
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of shrinking
investments, several
ongoing research
projects at MASS are
approaching their
10th year of data
collection!

FORREX-Forest Research Extension Partnership

Montane Alternative Silvicultural Systems

10 years of data collected
for some research projects
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by Kathie Swift,
Early Stand Dynamics Specialist

n the last issue of LINK we presented work done

by the Sicamous Creek research group as they
hosted the world at the International Union of
Forest Research Organization (IUFRO) conference.
In this issue, it’s time to celebrate the Montane
Alternative Silvicultural Systems (MASS) research
study taking place on Vancouver Island.

In a world of shrinking research investments,
several ongoing research projects at MASS are ap-
proaching their 10th year of data collection! The in-
tent of this collaborative study is to test silvicultural
sytems alternatives, document costs and feasibility,
and study the biological effects that these alterna-
tives have in a coastal montane forest.

This type of integrated research effort requires
the involvement of a variety of partners. Weyer-
haeuser (formerly MacMillian Bloedel Limited), the
Canadian Forest Service, and the Forest Engineer-
ing Research Institute of Canada are part of this
multi-agency co-operative, with participation by
the University of Victoria and the University of
British Columbia. Post-harvest studies have been
underway for eight years with funding supplied
by project co-ordinators, the Canada-B.C. Forest
Resource Development Agreement (FRDA Il),and
Forest Renewal BC.

We all know that there are no easy answers when it
comes to choosing silviculture systems for a given
site. Studies at MASS have shown important differ-
ences in harvesting and site impacts, regeneration
and growth, nutrient cycling, and biodiversity de-
pending on the level and pattern of tree retention.
Such differences can be used to guide harvesting
decisions depending on what objectives you focus
on; for example, regeneration or biodiversity.

To promote a real understanding of harvesting
effects on ecosystem processes, projects like MASS
require long-term commitment and support.
However, results to date from the MASS project can
shed some light on how alternative silvicultural
systems may affect present and future stand condi-
tions.We highlight some of these findings here.

o Alternative silvicultural systems can be success-
fully implemented, but at somewhat higher
harvesting costs in the uniform shelterwood.

e Limiting factors, primarily light and nutrients,
will vary with the type and level of forest reten-
tion.This variation may have a significant effect
on the subsequent performance of regenerat-
ing seedlings. For example, the shaded envi-
ronment of the uniform shelterwood system
used in this study inhibited growth of planted
amabilis fir and western hemlock.

e Little variation in soil disturbance occurred
between the silvicultural systems studied.
However, the success of skid trail rehabilita-
tion varies, and is seemingly ineffective when
harvesting caused extreme disturbance such
as that observed in the yarding corridors of the
shelterwood.

e There were indications that nutrient availability
will vary with the chosen alternative silvicultur-
al system. For example, surface decomposition
rates were slowest in the clearcut, while rooting
zone decomposition rates were slowest in the
old growth.

e Bird abundance was highest in clearcuts and
patch cuts, but the shelterwood system had the
largest variety of understorey vegetation spe-
cies (species richness).

There are many questions current research on the
MASS site is addressing. For example,

e How far does“forest influence” extend from
stand edges and single trees?

e (Can seedlings be used as bio-indicators to com-
pare silviculture systems based on their effects
on ecosystem processes?

To tackle these and other unanswered research
questions, long-term, multi-agency studies like
MASS require continuing support by the forest
community. &

For more information about MASS, visit the MASS
home page at http://www.pfc.forestry.ca/
silviculture/mass/index_e.html
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