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Introduction

Over the last four years, the Early Stand Dynamics program of FORREX—Forest Research Extension Partnership has
assessed the information needs of the operational silvicultural community. This process has identified a number of
issues relating to management of competing vegetation, forest health, silvicultural systems, and best practices. Besides
information needs, members of the silvicultural community also expressed concern about the loss of their experiential
knowledge.

These operational concerns prompted the initiation of an extension project to fill in the identified information gaps
and document local knowledge. Competing vegetation and forest health were selected as the first subject areas on which
to focus effort. Information relating to these two subject areas was collected, synthesized, and presented in an easy-to-
use format. The resulting product was then presented to both the operational and scientific communities for their
review and input.

The extension product generated by this process was called a “Stand Establishment Decision Aid” (SEDA). SEDAs are
designed to provide information on the biological features that new and inexperienced practitioners need to consider
when making silvicultural decisions about site limiting factors, such as competing vegetation or forest health. These
decision aids are not intended to make the decisions for the practitioners. We currently base these decision aids on the
Biogeoclimatic Ecosystem Classification (BEC) system. A description of this system is available on-line at:
www.for.gov.bc.ca/hfd/pubs/Docs/Srs/SRseries.htm

The SEDAs for the Cariboo Forest Region will be published as a three-part series. The first section of the forest health
SEDA provides a hazard rating system that identifies the specific biogeoclimatic zone and subzone where the forest health
problem can potentially occur. The second section outlines some possible silvicultural considerations that affect the host
species. These considerations could be used to develop a management strategy, if one is required. The SEDA concludes
with a resource section outlining where more information can be located. Reference material that is not available on-line
can be ordered through the Queen’s Printer at: www.qp.gov.bc.ca

Although these decision aids currently identify the problem first, rather than the particular ecosystem in which the
problem occurs, we intend to develop a product that focuses on the ecosystem (subzone and site series) and ecosystem-
specific problems. This extension product will be presented as part of a compendium of limiting factors in the Cariboo
Forest Region, and is currently under development.

Contact Information

1 Early Stand Establishment Specialist, FORREX—Forest Research Extension Partnership, 360-1855 Kirschner Road,
Kelowna, BC V1Y 4N7. E-mail: kathie.swift@forrex.org

2 Extension Projects Assistant, FORREX—Forest Research Extension Partnership, c/o Malcolm Knapp Research Forest,
14500 Silver Valley Road, Maple Ridge, BC V4R 2R3. E-mail: jennifer.turner@forrex.org

3 Regional Entomologist, Cariboo Forest Region, B.C. Ministry of Forests, 200-640 Borland Street, Williams Lake,
BC V2G 4T1. E-mail: Leo.Rankin@gems8.gov.bc.ca
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Comandra and Stalactiform Blister Rust — Cariboo Forest Region

www.na.fs.fed.us/spfo/pubs/
fidls/comandra/comandrafidl. htm

Comandra blister rust damage to
lodgepole pine

B.C. Ministry of Forests,
Cariboo Forest Region

Stalactiform blister rust damage to
lodgepole pine

Resource and Reference List

Finck, K., P. Humphreys, and G.V. Hawkins. 1989. Field
guide to pests of managed forest in British Colum-
bia. Can. For. Serv. and B.C. Min. For., Victoria, B.C.
FRDA I Rep. No. 16.

Geils, B.W. and W.R. Jacobi. 1993. Effects of comandra
blister rust on growth and survival of lodgepole pine.
Phytopathology 83:638—644.

Henigman, J., T. Ebata, E. Allen, J. Westfall, and A. Pollard.
2001. Field guide to forest damage in British
Columbia. 2nd ed. Can. For. Serv. and B.C. Min. For.,
Victoria, B.C. Joint Publ. No. 17.

Maclauchlan, L. and J. Brooks. 1998. Enhanced forestry:
pest impacts in spaced and pruned stands in the
Kamloops Forest Region. Unpubl. rep.

Safranyik, L., R. Nevill, and D. Morrison. 1998. Effects of
stand density management on forest insects and

Hazard Rating

E(F;ge* Drier subzones |Wetter subzones
ESSF -

ICH

IDF

MS

SBPS %

SBS dwi dw2 mc2 mw

Hazard Rating Key

Low Low-mod Moderate Mod—hic?h High
hazard hazard hazard hazar: hazard

= =2 B8 IR
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diseases. Can. For. Serv., Victoria, B.C. Tech. Transfer Note No. 12.
URL: http://warehouse.pfc.forestry.ca/pfc/5117.pdf

Steen, O. and R. Coupé. 1997. A field guide to forest site identification
and interpretation for the Cariboo Forest Region. B.C. Min. For.,
Victoria, B.C. Land Manage. Handb. No. 39. URL: www.for.gov.bc.
ca/hfd/pubs/Docs/Lmh/Lmh39.htm

Tree Doctor Version 6.1 (Nov. 25,2000). URL: www.for.gov.bc.ca/hfp/
training.htm

van der Kamp, B.J. 1994. Lodgepole pine stem diseases and manage-
ment of stand density in the British Columbia interior. Forestry
Chronicle 70(6):773-779.

van der Kamp, B.J. and E.G. Hawksworth. 1985. Damage and control of
major diseases of lodgepole pine. In Lodgepole pine the species
and its management. D.M. Baumgarten, R.D. Krebill, ].T. Arnott,
and G.F. Weetman (editors). Office of Conferences and Institutes,
Cooperative Extension, 202 Van Doren Hall, Washington State
University, Pullman, Wash., pp. 125-131.

Westfall, J. and J. Brooks. 2001. Cariboo forest region pests of young
pine stands: incidence and impact 1996-1999. B.C. Min. For.,
Victoria, B.C.

Silvicultural Considerations

Hosts: Lodgepole Pine

Lodgepole pine are very susceptible to these rusts at an
early age. The diseases are most damaging on young
trees, and most of the mortality occurs before the age of
20. Mature trees take much longer to kill; thus, infec-
tions that have accumulated at a low rate over many
years are present, making it appear that older trees have
a higher incidence.

Establishment/Regeneration

In high-hazard subzones consider:

* Planting above minimum stocking standard to
compensate for disease-induced mortality.

* Planting with non-susceptible tree species.

* Inter-tree planting with non-susceptible host to
compensate for rust mortality.

Plantation Maintenance

* Consider spacing cankered trees in areas with a low
to moderate hazard rating.

* Calculate expected rust mortality and incorporate
into post-spacing tree density.

* If possible, space in late spring during aeciospore
dispersal (most visible) to maximize disease removal.
However, the existence of infection by basidiospores
through wounds in the autumn is very weak, and
may not happen at all. The cost of limiting spacing
to certain times will likely outweigh any possible
benefits.
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Lodgepole Pine Dwarf Mistletoe — Cariboo Forest Region
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* See Steen and Coupé (1997) for an explanation of Biogeoclimatic
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Resource and Reference List

Finck, K., P. Humphreys, and G.V. Hawkins. 1989.
Field guide to pests of managed forest in British
Columbia. Can. For. Serv. and B.C. Min. For.,
Victoria, B.C. FRDA I. Rep. No. 16.

Forest and shade tree pathology. URL: www.
forestpathology.org

Hawksworth, FE.G. and O.]J. Dooling. 1984. Lodgepole pine
dwarf mistletoe. U.S. Dep. Agric. For. Serv. Forest
Insect and Disease Leaflet No. 18.

Henigman, J., T. Ebata, E. Allen, J. Westfall, and A. Pollard.

Manage. Handb. No. 39. URL: www.for.gov.bc.ca/hfd/pubs/

2001. Field guide to forest damage in British Docs/Lmh/Lmh39.htm
Columbia. 2nd ed. Can. For. Serv. and B.C. Min. For.,  Tree Doctor Version 6.1 (Nov. 25, 2001). URL: www. for.gov.bc.ca/
Victoria, B.C. Joint Publ. No. 17. hfp/training.htm

Laut, J.G. 1982. Management of lodgepole pine dwarf
mistletoe in British Columbia: an overview. B.C.
Min. For., Victoria, B.C. Rep. No. PM-PB-3.

Maclauchlan, L. and J. Brooks. 1998. Enhanced forestry:
pest impacts in spaced and pruned stands in the
Kamloops Forest Region. B.C. Min. For., Kamloops,
B.C. Unpubl. rep.

Safranyik, L., R. Nevill, and D. Morrison. 1998. Effects
of stand density management on forest insects and
diseases. Can. For. Serv., Victoria, B.C. Tech. Transfer
Note No. 12. URL: http://warehouse.pfc.forestry.ca/
pfc/5117.pdf

Steen, O. and R. Coupé. 1997. A field guide to forest site
identification and interpretation for the Cariboo
Forest Region. B.C. Min. For., Victoria, B.C. Land

Unger, L. 1992. Dwarf mistletoes. Forest Insect and Disease Survey.
For. Can., Victoria, B.C., For. Pest Leaflet No. 44. URL: http://
warehouse.pfc.forestry.ca/pfc/3183.pdf

Van Sickle, G.A. and E. Wegwitz. 1978. Silvicultural control of
dwarf mistletoe in young lodgepole pine stands in Alberta
and British Columbia. Can. For. Serv., Victoria, B.C. Rep. No.
BC-X-180.

Westfall, J. and J. Brooks. 2001. Cariboo forest region pests of
young pine stands: incidence and impact 1996-1999. B.C.
Min. For., Victoria, B.C.

Silvicultural Considerations

Hosts: Lodgepole Pine

Establishment/Regeneration
For moderate—high hazard stands:

Plantation Maintenance

Do not partially harvest infested stands that are managed
primarily for timber, as residual trees will substantially
increase disease occurrence in regenerating stands.
Remove residuals over 50 cm tall.

Large, rounded clearcuts decrease the likelihood of
infection from adjacent stands. Avoid creating cutblocks
with convoluted boundaries, as this increases ingress of
mistletoe.

Single tree or group selection systems result in the
intensified spread and damage by dwarf mistletoe.

If possible, avoid leaving islands of infected trees for
wildlife patches. However, if wildlife reserves are required,
layout islands to minimize spread of dwarf mistletoe into
the young stand.

In stands that have not reached crown closure, approxi-
mately half the infections are invisible (i.e., no swelling or
dwarf mistletoe shoots).

Leave non-host species as border trees and incorporate
natural barriers wherever possible.

Favour non-host tree species for regeneration or as leave
trees.

Consider mixed species planting.

Consider planting 20-m strips of resistant species along the
border of infested stands, but only if the host species will
not invade such strips and take over. Unfortunately,
resistant species, such as Douglas-fir and spruce, are
commonly overtopped by naturally regenerating pine
along stand edges.

Avoid thinning if possible. In dwarf mistletoe infected
stands, the gains associated with thinning are small
compared to the silvicultural costs. However, ensure that
yield projections for such stands are properly handled in
cut calculations.

If thinning is required, use wide spacing in moderate—high
hazard stands (i.e., crop tree crowns should be 6 m apart).
Use sanitation thinning for stands younger than half the
rotation age. Stands with a dwarf mistletoe ratio (DMR)
equal to or greater than 3 should not be thinned.
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Lodgepole Pine Terminal Weevil — Cariboo Forest Region

Hazard Rating
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Silvicultural Considerations

old stands; therefore, weevil surveys to detect peak
attack intensity should be delayed until the stand is at
least 15 years old.

Establishment/Regeneration

* Plant a mixture of species (if possible).

* Keep densities high, preferably greater than
2400 stems per hectare in high-hazard stands.

* Note that greater inter-tree distances result in
increased stand temperature, which promotes greater
brood survival.

B.C. Ministry of Forests, Cariboo Forest Region

j Hazard Rating Key Plantation Maintenance
. . . Low Low-mod Moderate Mod-high High * Avoid spacing to low densities at an early age (8—
Lodgepole pine terminal weevil larvae 8 Y ag
geporep hazard hazard hazard hazard hazard 15 years), as this increases stand susceptibility to
. E - weevils and damage severity.

Resource and Reference List * If early stand densities are very high, use non-

Anonymous. 1996. Management of terminal weevils in * See Steen and Coupé (1997) for an explanation of Biogeoclimatic mechanical spacing methods.

British Columbia. Forest Practices Code of British Ecosystem Classification (BEC) zone, subzone, and variant * Maintain high stand densities and do not brush until
Columbia, B.C. Min. For., Victoria, B.C. abbreviations. trees are more than 5 m high.

Anonymous. 1998. Eorest insect pests and thellr damage. + Remove seriously weevil-damaged trees when the
Kamloops Region, Forest Health. B.C. Min. For., h hed ffici .

Kamloops, B.C. Maclauchlan, L. and J. Brooks. 1998. Enhanced forestry: pest impacts in stand has reached a su IC}ent size. o

Finck, K.E., G.M. Shrimpton, and D.W. Summers. 1990. spaced and pruned stands in the Kamloops Forest Region. B.C. * Note that levels of attack increase after spacing in
Insect pests in reforestation. In Regenerating British Min. For., Kamloops, B.C. Unpubl. rep. moderate to high hazard zones (when spacing occurs
Columbia’s forests. D.P. Lavender, R. Parish, C.M. Maclauchlan, L.E. and J.H. Bordon. 1996. Spatial dynamics and impacts at 8—15 years).

Johnson, G. Montgomery, A. Vyse, R.A. Willis, and of Pissodes terminalis (Coleoptera: Curculionidae) in regenerating « Space only when attack rates are less than 10%
D. Winston (editors). UBC Press, Vancouver, B.C. stands of lodgepole pine. Forest Ecology and Management P 4 0
pp. 279-301. 82:103-13. annual attack. . _

Finck, K., P. Humphreys, and G.V. Hawkins. 1989. Field Safranyik, L., R. Nevill, and D. Morrison. 1998. Effects of stand density ¢ If attack rates exceed 10%, modify spacing (leave
guide to pests of managed forests in British management on forest insects and diseases. Can. For. Serv., 2500 stems per hectare) or delay spacing until trees
Cplum_bia. Can. For. Serv. and B.C. Min. For., Victoria, B.C. Tech. Transfer Note No. 12. URL: http://warehouse. are more than 5 m high or stand is 25 years old.
Victoria, B.C. FRDA I Rep. No. 16. pfc.forestry.ca/pfc/5117.pdf

Henigman, J., T. Ebata, E. Allen, J. Westfall, and A. Pollard. Steen, O. and R. Coupé. 1997. A field guide to forest site identification
2001. Field guide to forest damage in British and interpretation for the Cariboo Forest Region. B.C. Min. For.,

Columbia. 2nd ed. Can. For. Serv. and B.C. Min. Victoria, B.C. Land Manage. Handb. No. 39. URL: www.for.gov.
For., Victoria, B.C. Joint Publ. No. 17. be.ca/hfd/pubs/Docs/Lmh/Lmh39.htm

Langor, D.W. and D.J.M. Williams. 1998. Life cycle and Terminal Weevil Guidebook. URL: www.for.gov.bc.ca/tasb/legsregs/fpc/
mortality of Pissodes terminalis (Coleoptera: frcguide/weevil/weevil3.htm#risk
Curculionidae) in lodgepole pine. Canadian Tree Doctor Version 6.1 (Nov. 25, 2000). URL: www.for.gov.bc.ca/hfp/

Entomologist 130(4):387-397. training.htm
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Pine Needlecast — Cariboo Forest Region

www.pfc.forestry.ca/diseases/CTD/Group/Needle/heedle4_e.html

Damage to a young lodgepole due to pine

Resource and Reference List

Finck, K., P. Humphreys, and G.V. Hawkins. 1989. Field
guide to pests of managed forest in British
Columbia. Can. For. Serv. and B.C. Min. For.,
Victoria, B.C. FRDA I. Rep. No. 16.

Henigman, J., T. Ebata, E. Allen, J. Westfall, and A.
Pollard. 2001. Field guide to forest damage in
British Columbia. 2nd ed. Can. For. Serv. and B.C.
Min. For., Victoria, B.C. Joint Publ. No. 17.

Hunt, R.S. 1995. Common pine needle casts and blights
in the Pacific Region. Can. For. Serv., Victoria, B.C.
Forest Pest Leaflet No. 43. URL: http://warehouse.
pfc.forestry.ca/pfc/4109.pdf

Safranyik, L., R. Nevill, and D. Morrison. 1998. Effects of
stand density management on forest insects and
diseases. Can. For. Serv., Victoria, B.C. Tech.
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Transfer Note No. 12. URL: http://warehouse.pfc.forestry.ca/
pfc/5117.pdf
Steen, O. and R. Coupé. 1997. A field guide to forest site identifica-
tion and interpretation for the Cariboo Forest Region. B.C.
Min. For., Victoria, B.C. Land Manage. Handb. No. 39.
URL: www.for.gov.bc.ca/hfd/pubs/Docs/Lmh/Lmh39.htm
Westfall, J. and J. Brooks. 2001. Cariboo forest region pests of
young pine stands: incidence and impact 1996-1999. B.C.
Min. For., Victoria, B.C.

Silvicultural Considerations

Hosts: Lodgepole Pine

* Most widespread and abundant pest of young
lodgepole pine in recent years.

* New foliage is infected in early summer.

* Disease is the most damaging on young or
suppressed trees.

Establishment/Regeneration

* Planting mixed species may increase stand vigour in
areas where disease incidence is high.

* Do not plant lodgepole pine provenances from low-
risk areas in high-risk areas, such as sites in the Sub-
Boreal Pine-Spruce Very Dry Cold subzone (SBPSxc)
or the Interior Douglas-fir Dry Cool subzone, Fraser
variant (IDFdk3) and Chilcotin variant (IDFdk4).

Plantation Maintenance
* Thinning may be used to maintain a vigorous stand.
*  Select species susceptible to needlecast for spacing.

o
B.C. Journal of Ecosystems and Management
o, Volume 2, Number 1, 2002

© FORREX-Forest Research Extension Partnership
Revised, March 10, 2003


http://warehouse.pfc.forestry.ca/pfc/4109.pdf
http://warehouse.pfc.forestry.ca/pfc/4109.pdf
http://warehouse.pfc.forestry.ca/pfc/5117.pdf 
http://warehouse.pfc.forestry.ca/pfc/5117.pdf 
http://www.for.gov.bc.ca/hfd/pubs/Docs/Lmh/Lmh39.htm

Western Gall Rust — Cariboo Forest Region
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Stem gall on lodgepole pine infected by
western gall rust

Resource and Reference List

Bella, L.E. 1985. Western gall rust and insect leader damage in
relation to tree size in young lodgepole pine in Alberta.
Canadian Journal of Forest Research 15(5):1008—1010.

Blenis, P.V. and L. Duncan. 1997. Management implications
of western gall rust in precommercially thinned
lodgepole pine stands. Canadian Journal of Forest
Research 27(4):603-608.

British Columbia Ministry of Forests. 1996. Pine stem rust
management guidebook. Forest Practices Code of
British Columbia. B.C. Min. For. and B.C. Min.
Environ., Victoria, B.C.

Finck, K., P. Humphreys, and G.V. Hawkins. 1989. Field guide
to pests of managed forest in British Columbia. Can.
For. Serv. and B.C. Min. For., Victoria, B.C. FRDA I. Rep.
No. 16.

Forest and shade tree pathology. URL: www.forestpathology
.org

Henigman, J., T. Ebata, E. Allen, J. Westfall, and A. Pollard.
2001. Field guide to forest damage in British Columbia.

2nd ed. Can. For. Serv. and B.C. Min. For., Victoria, B.C.

Joint Publ. No. 17.

Maclauchlan, L. and J. Brooks. 1998. Enhanced forestry:
pest impacts in spaced and pruned stands in the
Kamloops Forest Region. B.C. Min. For., Kamloops,
B.C. Unpubl. rep.

Safranyik, L., R. Nevill, and D. Morrison. 1998. Effects of
stand density management on forest insects and
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* See Steen and Coupé (1997) for an explanation of Biogeoclimatic
Ecosystem Classification (BEC) zone, subzone, and variant
abbreviations.

diseases. Can. For. Serv., Victoria, B.C. Tech. Transfer Note No. 12.
URL: http://warehouse.pfc.forestry.ca/pfc/5117.pdf

Steen, O. and R. Coupé. 1997. A field guide to forest site identification and
interpretation for the Cariboo Forest Region. B.C. Min. For.,
Victoria, B.C. Land Manage. Handb. No. 39. URL: www.for.gov.
be.ca/hfd/pubs/Docs/Lmh/Lmh39.htm

Sutherland, J.R. and R.S. Hunt. 1990. Diseases in reforestation. In
Regenerating British Columbia’s forests. D.P. Lavender, R. Parish,
C.M. Johnson, G. Montgomery, A. Vyse, R.A. Willis, and D. Winston
(editors). UBC Press, Vancouver, B.C. pp. 266-278.

Tree Doctor Version 6.1 (Nov. 25, 2001). URL: www.for.gov.bc.ca/hfp/
training.htm

van der Kamp, B.J. 1994. Lodgepole pine stem diseases and management
of stand density in the British Columbia interior. Forestry Chronicle
70(6):773-779.

van der Kamp, B.]. 1988. Temporal and spatial variation in infection of
lodgepole pine by western gall rust. Plant Disease 72(9):787-790.

Westfall, J. and J. Brooks. 2001. Cariboo forest region pests of young
pine stands: incidence and impact 1996-1999. B.C. Min. For.,
Victoria, B.C.

Silvicultural Considerations

Hosts: Lodgepole Pine

* Risk of infection and proportion of stem galls is highest on
young trees; the highest risk of infection occurs mainly
before the age of 15 years.

* Older and taller trees are less likely to be infected since
infection sites are found on elongating shoots.

* Certain geographic areas seem more susceptible than others,
depending on elevation, prevailing winds, humidity, etc.

* This rust does not generally infect pruning wounds or
branch stubs.

Establishment/Regeneration

* Plant at higher densities (or with non-susceptible tree
species) in high-hazard subzones to compensate for rust-
induced mortality.

Plantation Maintenance

* Refer to Table 3 in the Pine Stem Rust Management Guide-
book (B.C. Ministry of Forests and B.C. Ministry of Environ-
ment 1996) for a description of disease incidence and
treatment levels by activity.

* Perform a prescription survey in late spring or early summer
to determine rust thresholds.

* Do not wait to space stands beyond 15 years, as the cost of
waiting will likely be too high compared to the small possible
gains.

* Consider removing all trees with stem galls to decrease post-
spacing growth reduction due to western gall rust. However,
since the largest trees tend to be the most susceptible, this
management option may result in a loss of forest productivity.

* Consider leaving infected trees if stem galls are less than one-
third the circumference of the tree, and the infected tree is
twice the height of the uninfected tree to be spaced. Although
leaving stem galls can result in a marked stem deformity
called hip canker, (if the tree doesn’t die) a larger tree with
this deformity may be preferable to a suppressed, small pine
that will not reach co-dominance. No systematic research has
been conducted on the success of this technique; however, it
has proven effective in the Quesnel Forest District.

*  Space trees in spring or early summer during spore produc-
tion (improved visibility) to maximize disease removal.
However, even during spore production, it may be difficult
for the untrained eye to determine which rust is producing
spores.
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