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ABSTRACT

This summary of surveys in young stands by the Canadian Forest Service's Forest Insect and
Disease Survey (FIDS) provides an overview of remaining pest problems in young stands treated
under the Canada-British Columbia Forest Resources Development Agreement (FRDA II).  The
surveys were part of the forest health component (activity #1.523) of the Forest Resource Inventory
Sub-program of FRDA II.

Two hundred thirty-four young stands were randomly selected from British Columbia Forest
Service (BCFS) Silviculture History Records lists and examined.  Of these, 7% were pest free and
16% contained problems severe enough to require immediate action.  This report details methods,
summarizes findings, and provides discussions and recommendations on pests of young stands on a
provincial basis.
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1 INTRODUCTION

During 1992, the Insect and Disease
Survey of Forestry Canada (FIDS) examined
young stands throughout B.C. and assessed
insect and disease levels and damage.  The
stands had been treated under the Canada-
British Columbia Forest Resources
Development Agreement (FRDA I or II) and
surveyed by British Columbia Forest Service
(BCFS) silviculture staff or contractors in
1990−1992 to develop treatment prescriptions
or monitor stand conditions (Silviculture
Branch. 1990a, b, 1991).

Sites were randomly selected from a list
provided by the BCFS Silviculture Branch that
identified sites by BCFS Forest District,
biogeoclimatic zone, stand treatment, and
opening reference number.  The sites were
surveyed between June and October 1992
using the FIDS Pests of Young Stands (POYS)
survey methodology. Information and com-
ments on the silvicultural treatments were
recorded at each site, including incidence,
intensity and impacts of pests, and abiotic
damage.  Trees in the selected stands ranged
in age from newly planted seedlings to 100
years old.

The objectives of POYS surveys were:

1. to identify those plantations or managed
stands threatened by actual or potential
damage; and by assigning them a pest
impact category;

2. to initiate and continually expand a
shared database of stand-specific
incidence and intensity of accurately
identified insect pests and diseases in
young managed stands throughout the
Pacific and Yukon Region;

3. to periodically provide a statement on the
health and management of young forests
and to contribute such information to
Forestry Canada's annual report to the
Canadian parliament and the Canadian
people;

4. to locate and provide information on sites
suitable for long-term research, particu-
larly damage appraisal studies; and as a
basis for development of decision support
systems and treatment strategies;

5. to identify possible training needs and
opportunities to improve pest recognition
and assessment during surveys conducted
in association with silviculture and FRDA
activities.

2 SUMMARY

• more than 10 different silvicultural
treatments were surveyed: spacing and
planting were the main treatments in
over 60% of the stands.

• stands were located in nine separate
biogeoclimatic zones with the majority in
the  sub-boreal spruce, coastal western

hemlock, and interior cedar-hemlock
zones.

• winter damage, which often caused bud-
and top-kill, affected 10% of the trees in
54% of the stands.
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• volume loss and mortality resulting from
stem and branch diseases, which affected
4% of the trees, was prevalent in 66% of
the pine stands.

• mammals debarked and girdled approxi-
mately 5% of the stems and branches in
36% of the stands, most of which were
pine.

• root rot mortality was evident in 9% of
the stands, with an average 3% of the
trees dead in the affected stands.

• Warren's root collar weevil infested an
average 2% of the immature lodgepole
pine in 19% of the pine stands.

• spruce weevil infested 5% of the leaders
in almost half the spruce plantations, but
up to 28% of the leaders in one stand.

• lodgepole pine terminal weevil attacked
an average 2% of the terminals in 13% of
the lodgepole pine plantations.

• foliar diseases discoloured conifer needles
in 42% of the stands on as many as 100%
of the trees.

• dwarf mistletoes occurred on 6% of the
young pine trees in five stands.

• sucking insects damaged foliage and
branches on 9% of the trees in 41% of the
stands.

• brush competition was subjectively
classed as heavy in 18% of the stands.

• fifty-eight percent of the stands were
rated as impact category II, where minor
volume losses will occur.

• eleven percent of the stands examined
have pest levels leading to significant
current or potential long-term volume
losses (impact category III).

• present pest levels will result in
significant long-term volume losses
(impact category IV) in 22% of the stands
surveyed.

• the most serious pests causing mortality
were: root diseases, specifically
Armillaria spp.; and stem rusts: western
gall rust, Endocronartium harknessii and
Cronartium spp.

• the most widespread pests were
mammals and abiotic damage, identified
at four out of five biogeoclimatic zones
within impact category IV stands.

3 METHODS

3.1 Site Selection

The BCFS Silviculture Branch supplied a
list of stands treated under FRDA and
examined by BCFS personnel or contractors
during the 1990−1992 fiscal years for
establishment, survival, and treatment.  Sites
were selected from this list which identified
stand treatments by Forest District,
biogeoclimatic zone, mapsheet, and opening

reference number.  While sites were selected at
random, the distribution within biogeoclimatic
zones was proportionate to the occurrence of
FRDA treatments.  Permission was obtained
from regional and district BCFS silvicultural
personnel to access files and to copy
maps and site prescriptions.  This information
was used to determine accessibility and to
locate the sites (Figure 1).
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FIGURE 1. Location of POYS surveys, 1992.
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3.2 Survey Methodology

The sites were surveyed between June and
October 1992 by the 11 Pacific and Yukon
FIDS rangers.  Numerous disease and insect
samples were submitted to the Pacific Forestry
Centre's herbarium and insectary in Victoria
for identification.  In addition, several
thousand on-site pest observations and
identifications were made, involving more than
60 different pests (Appendix 1).

With the exception of a single data logger
introduced on an experimental basis in 1992,
stand data was recorded on FIDS Pests of
Young Stands Survey form #108 (Appendix 2).
A minimum of 10  stocked circular plots with a
minimum total of 100 trees were established at
random at each site. The most common plot
radius used was 3.99 m (range 2.82−5.64 m).
The same radius was used for all plots in a
stand.  The minimum interval between plots
was 50 m, but the length between stands
varied to accommodate opening size. Larger
plantations usually required longer plot
intervals to ensure that as much of the stand
as possible was covered.

The amount of vegetative competition was
also recorded and classified as nil, light,
medium, or heavy, based on BCFS standards
outlined in the guidelines for pre-stand tending
surveys (MOF, Silviculture Branch, 1990c).
Stands considered not satisfactorily restocked

were also identified, along with the reasons for
the poor stocking.

3.3 Severity Index and Impact 
Codes

A severity index per pest (Appendix 3) was
used to record the incidence and intensity of
pests and abiotic damage for each tree.    This
index allows experienced observers to classify
pests based on existing damage or the potential
for damage (e.g., mortality, life-threatening or
growth loss). In cases where multiple pests per
tree were recorded, the pest with the greatest
severity index was used for analysis. As data
were analyzed, each stand was assigned a pest
impact code (Appendix 4). This is a compilation
of the severity indices recorded for individual
trees within the stand. The impact codes are
used as an additional index  that assigns a pest
risk or hazard category to a regenerating
stand. Impact codes do not recommend any
specific treatments but identify stands that
require further assessments or action.

A project funded by Forestry Canada and
conducted over the past six months by ESSA
(Environmental and Social Systems Analysts
Ltd.) will attempt to answer many of the pest
management questions of the stand manager
or forester.  This project is intended to serve as
the basis for the development, testing, and
implementation of a full decision support
system for pest management in regenerating
stands.

4 RESULTS

4.1 Silvicultural Treatments

Two hundred thirty-four managed stands
were surveyed in 38 forest districts in the six
forest regions (Table 1; Figure 1). More than
27 000 trees composed of 15 different tree
species were examined (Figure 2). Two hundred
twenty of the stands surveyed received a

single treatment and 14 had multiple
treatments (Figure 3).

It was possible to locate and examine the
treatments at all but one site.  Planting, the
final treatment at this windrowed site, had
not yet been completed.
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FIGURE 2. Percentage of trees, by species, examined during POYS in British Columbia, 1992.

FIGURE 3. Percentage of stands surveyed within each silvicultural treatment (Appendix 6).
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TABLE 1. FRDA Treatment sites by forest 
region surveyed by FIDS in 1992

Forest region Number of sites

Cariboo 24
Kamloops 40
Nelson 49
Prince George 49
Prince Rupert 41
Vancouver 31

TOTAL 234

4.2 Biogeoclimatic Zones

The biogeoclimatic zones and subzones
(identified in the History Record System) were
recorded at each site/treatment.  The examined
sites and treatments were widely dispersed
among nine biogeoclimatic zones (Figure 4).

4.3  Overview of Pest 
Incidence/Intensity

This section  gives a provincial overview of the
level and occurrence of the pests and pest
damage recorded throughout the province.

TABLE 2. Number of pest-free and pest-damaged trees (all severity classes) surveyed by FIDS in
POYS surveys in British Columbia, 1992

Number of  pest-free and pest-damaged trees

Kamloops
Prince
George Nelson Vancouver

Prince
Rupert Cariboo TOTAL

Pine 1158 (704) 1892 (489) 1793 (213) 12 (3) 1447 (503) 1448 (817) 7750 (2729)

Spruce 1067 (292) 1206 (606) 1109 (276) 195 (28) 713 (284) 222 (236) 4512 (1722)

Douglas-fir 322 (307) 53 (22) 776 (116) 1036 (176) − 609 (95) 2796 (716)

Hemlock 82 (11) 2 (0) 77 (0) 1178 (38) 552 (529) 17 (1) 1908 (579)

True fir 713 (358) 202 (74) 118 (137) 91 (138) 296 (151) 2 (1) 1422 (859)

Redcedar 110 (67) 0 (38) 161 (1) 243 (80) 166 (79) 184 (0) 864 (265)

Western larch 25 (2) − 207 (53) − − − 232 (55)

Aspen − 447 (77) − − 6 (203) − 453 (280)

Western yew 4 (0) − 2 (0) − − − 6 (0)

TOTAL 3481 (1741) 3802 (1306) 4243 (796) 2755 (463) 3180 (1749) 2482 (1150) 19943 (7205)
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TABLE 3.  Summary of significant pests and the SI (severity index) assigned to POYS surveyed by 
FIDS in British Columbia, 1992

% stands % trees
Pest affected affected avg. SI range

Abiotic 54 10 3 2−6
Foliar diseases 42 18 2 2−4
Sucking insects 41 9 3 2−4
Pine stem & branch diseases 37 5 5 2−6
Mammals 36 5 4 2−6
Brush competition 33 N/A 4 2−6
Spruce weevil 11 24 4 2−5
Defoliating insects 11 15 2 2−5
Root Diseases 10 3 5 4−6
Warren's root collar weevil 7 2 6 4−6
Lodgepole terminal weevil 5 3 4 3−5
Dwarf mistletoe 2 6 4 3−5

These results have been used to generate a
stand-specific pest impact assessment, the
results of which are presented in section 4.4.
Nineteen thousand nine hundred forty-three
(73%) of the trees were pest free  (Table 2).
Pests and/or pest damage was recorded at 217
of the 234 sites.  However, pests causing
mortality (severity index 5−6) were recorded at
133 sites, mostly where less than 10% of the
trees were affected (Figure 5).1    Some of the
more damaging pests included root rots, stem
rusts and cankers, mammals, root collar
weevil, and climatic damage (Table 3).

The Silvicultural History Record System
from which the candidate sites were selected
contained records of identified pests at 13 of
the 234 sites from the 1990−1992 examina-
tions.  While in some cases only minor or
relatively insignificant pests were missed,
pests causing mortality were not recorded at
over 130 of the sites.  It should be mentioned
that the information in the  BCFS history
record system was obtained from silvicultural
surveys where the recognition and identifica-
tion of pest problems were not the first
priority.

                                                  
1 Unless otherwise mentioned "% trees or

number of trees" in this section of the report
refers to all tree species within the stand.

4.3.1 Abiotic

Poor form caused by a variety of agents was
identified in 34% of the stands, with an
average of 5% (range 1−29%) of the trees
affected.  Almost 60% of the stands (mainly
spruce and pine) were in the Prince Rupert
and Kamloops Forest Regions.  Windthrow was
a problem in 3% of the stands, affecting an
average of 2% (range 1−5%) of the trees.  Most
damage in the Prince Rupert Forest Region
was recorded in lodgepole pine stands.  Poor
site conditions including moisture deprivation,
standing water, exposure, and nutrient
deficiencies were recognized as a problem in
6% of the stands, affecting an average 2%
(range 1−6%) of the trees.  Climatic factors
including frost, ice, snow, and freezing rain
occurred in 54% of all the stands, affecting an
average of 10% (range 1−91%) of the trees.
These factors caused bud-kill and foliage loss,
often resulting in multiple tops.  Almost 40% of
the damaged stands were in the Prince Rupert
Forest Region where a late spring frost killed
old and new foliage of all tree species.  Western
hemlock was the most severely affected.
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FIGURE 4.  Percentage of stands surveyed within each biogeoclimatic zone (Appendix 6).

FIGURE 5. Percentage of trees in each of six severity classes, as determined by POYS 
 surveys by FIDS in British Columbia, 1992.
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4.3.2 Foliar diseases

Needle casts and rusts were evident in 42%
of the stands examined, affecting 18% (range
1−100%) of the trees.  The most common
disease   was pine needle cast caused by
Lophodermella concolor, affecting 50% of the
lodgepole pine in one-third of the stands.  The
majority of the stands were in the Cariboo and
Prince George Forest Regions.  Lophodermella
concolor can cause substantial increment loss
in infected trees (Unger and Stewart 1991).
The second most prevalent foliar disease was
fir-fireweed rust, Pucciniastrum epilobii,
infecting one-quarter of the true firs in 30% of
the stands affected with needle disease, mostly
in the Kamloops Forest Region.  Impact on tree
growth caused by the fir-fireweed rust is not
well studied, but some growth loss can be
expected with high levels of infection.  Cedar
leaf blight caused by Didymascella thujina
defoliated an average 7% (range 1−20%) of
trees (53% [range 8−100%] of the cedar) in 4%
of the stands.  All stands were in the
Vancouver Forest Region.

4.3.3 Sucking insects

Sucking insects were the most prevalent
insect problem,  evident in 41% of the stands
and infesting 9% (range 1−85%) of the trees.
The most common pests were the Adelgids,
mostly the spruce gall adelgid, Adelges cooleyi,
which attacked 42% (range 1−100%) of the
spruce in 89% of the stands.  This adelgid
caused premature needle drop and twisted and
chlorotic needles on an average 57% of the
Douglas-fir in the 17% of stands where
Douglas-fir was the major species.  Pineus spp.
were also common (the main host was spruce)
with an average 45% of the spruce trees
attacked in 57% of the spruce stands.  Pineus
galls on spruce branches were most prevalent
in the Prince George Forest Region with up to
100% of trees affected in more than 50% of the
stands. Damage by both these pests is usually
minor, however severe infestations or repeated
attacks can result in stunted, deformed trees.

4.3.4 Pine stem and branch 
diseases

Western gall rust (Endocronartium
harknessii), blister rusts (Cronartium spp.),
and cankers caused by Atropellis spp. were
common in plantations where pine was the
major species.  Stem cankers caused by these
fungi can cause significant volume losses or
mortality due to girdling or wind breakage at
the cankers, whereas branch cankers will lead
to volume losses and increased risk of stem
infections.  Western gall rust, E. harknessii,
was the most common stem rust, occurring in
18% of the stands and infecting an average of
4% (range 1−12%) of all the trees (7% [range 1−
30%] of the lodgepole pine).  Most of the
damage was reported in the Prince George and
Prince Rupert Forest Regions.  Cronartium
spp. rusts occurred in 13% of the stands
examined, infecting an average of 3% (range 1−
27%) of all the trees(7% [range 1−43%] of the
lodgepole pine).  Infections were common
throughout the interior of the province, with
the majority of the damage noted in the
eastern part of the Prince Rupert Region and
near Prince George.

Atropellis cankers were found on 5%
(range 1−14%) of all the trees (8% [range 1−
27%] of the lodgepole pine) in 6% of the stands,
mostly in the Prince Rupert Forest Region.

4.3.5 Mammal damage

Feeding by a variety of animals resulted in
the debarking of stems and branches on an
average 5% of the trees in 36% of the young
stands surveyed.  Lodgepole pine was one of
the host species in more than half the stands
with an average 4% (range 1−38%) of the trees
damaged, mostly in the Prince Rupert and
Nelson Forest Regions.  Ungulates were
identified as the damaging agents in 12% of
the stands, affecting approximately 7% of the
trees.  Debarking by porcupines, mostly on
pines, occurred in 9% of the stands.  Other less
common incidences of debarking involved
squirrels, rabbits, and hares.  Losses associated
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with mammal damage varied according to
mammal type, frequency of damage, and
intensity of feeding.  In addition to the damage
from stem-girdling, wounds can also serve as
entry courts for fungal pathogens.

4.3.6 Brush competition

Competing vegetation was considered by
FIDS to be adversely affecting the growth of
crop trees at 43(18%) of the sites; 18(40%) in
Coastal Western Hemlock (CWH), 12(16%) in
the Sub-boreal Spruce (SBS), 8(22%) in
Interior Cedar-Hemlock (ICH), 3(10%) in
Engelmann Spruce Sub-alpine Fir (ESSF), and
1 each in Boreal White and Black Spruce
(BWBS)(12%) and Montane Spruce (MS)(5%)
biogeoclimatic zones.  The Interior Douglas-fir
(IDF), Coastal Douglas-fir (CDF), and
Mountain Hemlock (MH) were the only
biogeoclimatic zones where no heavy brush
competition was recorded.  Brush categories
were determined using the BCFS guidelines
for pre-stand tending surveys, which are
intended to identify access problems for
workers in a stand.  These are based on the

difficulty of walking through a stand, and may
reflect the terrain and slash more than actual
competition to the trees (Table 4).

Heavy brush competition  was mainly for
moisture and nutrients, not light, and was
noted in 21% of the spaced stands.  Heavy
brush competition was noted in 20% of the
stands where planting and fill-planting were
the main treatments.  Actual tree mortality
due to competition could occur in these stands.
Heavy vegetation competition was observed in
20% of the stands where brush eradica-
tion/control was the silvicultural treatment.

4.3.7 Weevils

Spruce weevil, Pissodes strobi, infested
24% (range 1−100%) of the spruce, in 46% of
the 56 spruce plantations examined.  Almost
50% of the sites were in the Prince Rupert
Forest Region.  In one stand where 100% of the
surveyed spruce were attacked, spruce
comprised less than 5% of the stand.  An
average of 3% (range 1−20%) of the lodgepole
pine in 13% of the immature lodgepole pine

TABLE 4. Heavy brush competition by silvicultural treatment as identified by FIDS during 
1992 POYS surveys, British Columbia 1992

Number of stands with
Treatment

a
heavy brush competition Total stands

SPACE 20 96
PLANT 9 56
FPLAN 4 9
PRUNE/SPACE 2 3
MBW 2 10
CBW 2 14
GRAZ 1 1
MSCALPP 1 2
SNAG 1 2
PRUNE 1 6

a
 Treatment codes listed in Appendix 6.
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plantations in five forest regions was attacked
and killed by lodgepole terminal weevil,
Pissodes terminalis.  The highest incidence
was in the Kamloops Forest Region.   Weevil
damage will result in terminal die-back, and
can cause significant growth losses and
degrading of timber quality.  Warren's root
collar weevil, Hylobius warreni, infested an
average 2% of the trees in 19% of the lodgepole
pine stands, mostly in the Prince Rupert and
Cariboo Forest Regions.

4.3.8 Defoliators

Defoliator larvae were recorded in 11% of
the stands, defoliating 15% (range 1−91%) of
the trees, mostly in the Kamloops and Nelson
Forest Regions.  Western spruce budworm,
Choristoneura occidentalis, defoliated an
average 67% of the Douglas-fir in three stands.
In one stand in the Lillooet Forest District,
western spruce budworm feeding has caused
top-stripping and kill on 12% of the Douglas-fir
trees.  Two-year-cycle budworm, C. biennis, fed
upon 39% of alpine fir in four stands, with all
feeding recorded as light.  Zeiraphera spp. and
pine needle sheathminer larvae, Zelleria
haimbachi, both defoliated an average 4%
(range 1−11%) of the trees in 3% of the stands.

Volume losses associated with insect
defoliation vary according to frequency and
intensity of infestations.  Severe or repeated
feeding can lead to substantial volume losses
due to leaf loss, bud-kill, and/or branch-kill.
Repeated attacks on young trees can lead to
tree mortality. In some cases, as with the
western hemlock looper, one year of severe
defoliation can kill the tree.

4.3.9 Root diseases

Root rots, the majority caused by
Armillaria spp., were identified in an average
3% (range 1−10%) of the trees in 9% of the
stands examined, mostly in the eastern part of
the Nelson Forest Region.  An average of 1% of
the 20−25 year-old spruce in three stands near
Hazelton was infected with Inonotus

tomentosus.  Infections of young trees by root
disease fungi generally lead to increased tree
mortality, hence significant volume losses.

4.3.10 Dwarf mistletoes

These parasitic plants infected 6% of the
trees in 2% of the stands.  Lodgepole pine
dwarf mistletoe, Arceuthobium americanum,
occurred on an average 4% (range 1−6%) of the
lodgepole pine in two stands in the central
interior of the province.  Western hemlock
dwarf mistletoe, Arceuthobium tsugense,
parasitized an average 8% (range 1−20%) of
the western hemlock in three stands in coastal
areas.  The relatively low levels of infected
trees found during these surveys could become
much higher levels in a few years.  As few as
10 infected residual trees can infect an entire
hectare of new plantation within 15 years.
Parasitized trees have reduced wood quality
and volume, and infected stands have a high
incidence of mortality.

4.3.11 Woody tissue feeders

These insects, excluding Pissodes spp. and
Hylobius sp., were recorded in 9% of the stands
on 14% (range 1−90%) of the trees.  Weevils,
Magdalis spp., the most common woody tissue
feeders, are also defoliators.  In the Cariboo,
where 90% of the lodgepole pine in a single
stand were infested by Magadalis spp.,
damage consisted of light to moderate
defoliation of current foliage.  Twig-boring by
this weevil was noted in an average 28% of
trees in 3% of the stands, mostly pine.  Pitch
nodule moths, Petrova spp., were also common,
forming pitch nodules on 7% (range 1−21%) of
the pine in 4% of the stands.

4.4 Pest Impact

Recognition of pests within stands is only
one component of effective forest health
management. Once the pests have been
identified and quantified, their impact upon the
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stand must be determined.  This information
can be used to formulate the appropriate pest
management strategy.

Impact categories were defined to address
recommended management action.   These are
based on the overall effects of pest activity on
the stand, rather than on individual trees. The
thresholds within each impact category were
designed to reflect acceptable volume losses
associated with each of the four management
actions.  These are based on the frequency and
severity  of pest activity within each stand. The
exceptions are root diseases, which have been
identified as impact IV regardless of frequency
within a stand.

Recommended management for each of the
categories has been identified as (I) no action,
(II) consider reassessment within 4 years, (III)
consider reassessment within 2 years, and (IV)
consider conducting a more intensive survey to
determine urgency of management tactic.  The
purpose of these categories is to flag those
stands where present pest levels will lead to
significant long-term volume losses, i.e., those
occurring in impact category IV (Table 5; 6).

The following section discusses those
stands where pest damage is greatest (i.e.,
impact category IV) and summarizes the most
damaging pests by biogeoclimatic zone (Figure 6).
This approach facilitates future examinations of
any relationships that may occur among
biogeoclimatic zone, pest, and impact.
Emphasis will be placed on stands where pest
type and incidence are the most serious, with
reference to management options where
possible. Therefore, not all 52 impact category
IV stands will be discussed; but a summary of
the pests and percent total trees affected for
these stands is provided (Table 7).  A summary
of stands and pest incidences within impact
category III is provided in Appendix 5.

Thirty-six percent of the stands examined
in the Nelson Region were classified as impact
category IV, with 61% of these stands having
root disease infections.  Root diseases, mostly
caused by Armillaria spp, were most commonly
associated with impact category IV stands, and
were identified at 48% of these stands in six

biogeoclimatic zones. Forty-five percent of the
stands surveyed in the Montane Spruce
biogeoclimatic zone were classified as impact
category IV, with abiotic agents, root diseases,
and mammals identified as pests leading to
tree mortality (Table 5; Table 6).

4.4.1 Coastal Western Hemlock 
(CWH)

Of the 42 stands examined in the CWH
biogeoclimatic zone, six stands occurred in
impact category IV.  Pests causing tree
mortality were Armillaria spp., voles, frost,
and other abiotic agents.

Management options for those stands
where abiotic damage occurred are limited due
to the uncontrollable nature of the damage.
Vole feeding will lead to mortality of 7% of the
new seedlings in one stand in the Prince
Rupert Region.  Replanting to replenish
stocking should be considered, since protection
of seedlings with screening is usually not cost-
effective.

4.4.2 Engelmann Spruce Sub-
Alpine Fir (ESSF)

Of the 29 stands surveyed in the ESSF
biogeoclimatic zone, 7 were in impact category
IV.  Root diseases, lodgepole pine dwarf
mistletoe, and mammals were pests identified
as causing tree mortality.  All stands were in
the Nelson Region.

In an 18-year-old lodgepole pine stand 6%
of the trees were infected with Armillaria
ostoyae and 5% more were dying from
mistletoe infections.  Since this stand had
already been treated for mistletoe, it appears
that several of the infected trees were
overlooked.

In a spaced 20-year-old lodgepole pine
stand, 8% of the trees were either dead or
dying, 6% due to Armillaria root disease and
2% due to squirrel damage.  A similar situation
existed in a 35-year-old spaced Engelmann
spruce/lodgepole pine stand where spruce trees
totaling 7% of the trees examined were
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FIGURE 6.  Location of pests of young stands surveys, identified by impact category rating.
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TABLE 5. Number of stands within impact categories by Biogeoclimatic zones, POYS
survey, 1992. Forest Insect and Disease Survey, Forestry Canada.

Biogeoclimatic zone Impact codes

I II III IV
Boreal White and Black Spruce 1 6 − −
Coastal Douglas-fir − 1 − −
Coastal Western Hemlock 7 25 4 6
Engelmann Spruce Alpine Fir 3 18 1 7
Interior Cedar Hemlock 2 20  6 9
Interior Douglas-fir − 12 3 5
Mountain Hemlock − 1 − −
Montane Spruce − 11 1 10
Sub-Boreal Spruce 4 43 12 15

TOTAL 17 137 27 52

TABLE 6. Number of stands within impact categories according to forest regions, POYS
     survey, 1992. Forest Insect and Disease Survey, Forestry Canada.

  Forest region Impact codes

I II III IV
Vancouver 7 18 3 3
Cariboo − 17 4 3
Nelson 5 25 1 18
Kamloops − 25 5 10
Prince George 5 31 6 6
Prince Rupert − 21 8 12

TOTAL 17 137 27 52

dying from root rot caused by infections of
Inonotus tomentosus.  Infections will continue
to spread by root contact and may eventually
affect the lodgepole pine component of the
stand.

Increased incidences of root diseases
following spacing seem to be a consequence of
increased vigor of the fungus in the fresh
stumps of infected trees. Preliminary work
with "pop-up spacing" in the Nelson Region
indicates much lower incidences of root
diseases

in the stand. This method removes all of the
tree including the roots, thereby eliminating
most of the inoculum in the stand.

The only other pest of significance in the
ESSF occurred in a 26-year-old spaced stand in
the Boundary District, where 37% of the trees
were dying from stem-girdling caused by
snowshoe hare.  All of the affected trees were
lodgepole pine, representing approximately
half of the stand component.
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TABLE 7. Percent trees dead or dying by pest, for those stands rated as impact category IV, by biogeoclimatic zone
and region, POYS survey, 1992. Forest Insect and Disease Survey, Forestry Canada.
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4.4.3 Interior Cedar Hemlock 
(ICH)

Nine of the 37 stands examined in the ICH
were in impact category IV.

Half of the white pine examined in a
spaced stand in the Revelstoke District will die
from white pine blister rust (Cronartium
ribicola), stem cankers.  However, only 13% of
the stems surveyed were white pine.  Western
hemlock and western redcedar formed the
remaining stand component.  Pruning or
removal of material infected by C. ribicola
would reduce the risk of infection to the
remaining susceptible trees, provided the
remaining stocking level of white pine is high
enough to warrant management.

4.4.4 Interior Douglas-Fir (IDF)

Twenty surveys were completed in the IDF
biogeoclimatic zone, with five in impact
category IV. The major pests were winter
drying, red turpentine beetle (Dendroctonus
valens) and Ips spp.

Winter drying led to desiccation of buds of
newly planted seedlings (hence tree mortality)
in 6, 10, and 13% of the trees examined in
three fill-plants in the Kamloops Region.  The
damage was most obvious on Douglas-fir since
these sites occurred at the upper limits of the
IDF biogeoclimatic zone. In two of the stands
present stocking of other species may offset the
losses.  In the remaining site planting with
more frost hardy species, such as spruce or
lodgepole pine, could be considered.

A recently spaced 70-year-old stand of
ponderosa pine in the Nelson Region was
infested by both Ips sp., and red turpentine
beetle (D. valens) leading to mortality of 13% of
the stand. Both species are capable of
establishing sufficient populations in recently
cut or dead trees including slash, thereby
promoting significant increases in beetle
populations and increasing damage potential
in 1993. Prompt removal of any such material
from the stand would reduce the beetle hazard,
thereby eliminating attacks to healthy trees.

4.4.5 Montane Spruce (MS)

Ten of the 22 stands examined in the
Kamloops and Nelson Regions were rated as
impact category IV.   Armillaria root disease
(A. ostoyae), Warren's root collar weevil (H.
warreni), spruce weevil (P. strobi), competition,
and mammals were responsible for tree
mortality or long-term volume losses.

Thirteen percent of the trees surveyed in a
15-year-old stand had Armillaria root disease.
Given the high incidence of Armillaria,
continued expansion of existing root disease
centres can be expected.  These losses may
reduce the stand to below acceptable stocking
levels, therefore removal of all infected trees
using "pop-up" spacing should be considered.
The long-term gains could justify the expense
of treatment.

Prolonged cold temperatures and wind at
high elevations led to mortality of 10, 10, and
14% of the seedlings surveyed in three 9-year-
old stands fill-planted in 1991 in the Kamloops
Region.  The majority of these trees were
Douglas-fir, unable to endure the colder
temperatures at these elevations.  Grass
competition was also a factor at one stand,
suffocating 2% of the newly planted trees.
More hardy species, such as spruce or
lodgepole pine, could be re-established to
ensure long-term survival and achieve
acceptable stocking levels at sites where
Douglas-fir was a major stand component.
Abiotic injuries also occurred from ice or snow
in a new plantation in the Nelson Region,
killing 5% of the lodgepole pine seedlings
examined.

4.4.6 Sub-Boreal Spruce (SBS)

Of the 71 stands surveyed in the SBS zone,
15 in the Cariboo, Prince George, and Prince
Rupert Regions were rated as impact category
IV.   The most widespread and damaging pests
were stem rusts and cankers on lodgepole pine,
with western gall rust, Cronartium sp. and
Atropellis sp. found in eight, nine, and five
stands in these regions, respectively. Other
major pests were Warren's root collar weevil
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(H. warreni), Inonotus root disease (Inonotus
tomentosus), mammals, root disease, and
abiotic factors.

The greatest impact in stem-rust-affected
stands will occur in a mechanically brushed
and weeded 10-year-old lodgepole pine stand in
the Prince Rupert Region. Stem cankers
caused by Cronartium spp. may lead to
mortality of 27% of the stems examined in this
stand.  Spacing has already occurred in six of
the other stem-rust-affected stands, indicating
that either pre-treatment levels were very high
or that treatment did not address the presence
of stem rusts.  Removal of stem-infected trees
and pruning of infected branches could reduce
the hazard at these sites.  Stem and gall rust
diseases can best be controlled during spacing,
but only if disease levels have been identified
and the spacing timed to coincide with rust
sporulation (May−June) when galls or cankers
are more visible.  This best assures removal of
all affected stems.  Concentrations of diseases
in single species plantations, such as stem

rusts, are strong arguments in support of
mixed species planting and biodiversity.
Therefore, planting of an alternative species
should be considered where stocking levels
after spacing are not acceptable.

Stem cankers caused by Atropellis spp.
were found in five of the stands examined.  In
one 42-year-old spaced stand in the Prince
Rupert Region, 13% of the lodgepole pine had
stem cankers, increasing the risk of stem
breakage.  These stands were spaced too late to
effectively control the disease.  These stands
should be reassessed to determine the  stocking
levels after losses.

Competition in one 15-year-old spruce
stand in the Cariboo Region resulted in
mortality of 7% of the newly planted seedlings
in a fill-plant.  Brushing and weeding activities
would reduce the competition and help achieve
the desired stocking.

5 CONCLUSIONS AND
RECOMMENDATIONS

1. FIDS personnel identified more than 60
different insects and diseases in 217 of the
234 stands surveyed. Pests causing
mortality were recorded at over 130 of the
sites.

Increased emphasis needs to be placed
on pest surveys, either as stand-alone
surveys or as part of silvicultural surveys,
i.e., BCFS pre-stand tending surveys.
More training on pest recognition would
benefit both silvicultural staff and the
surveys.  Larger and more permanent plots
should be established to increase
knowledge on the pest impacts on growth
and yield, pest spread rates, and effects of
silvicultural treatments on pests.

2. POYS surveys look at stand health rather
than stand condition, and as such
recognize and tally any acceptable tree
species over .5 m in height.  Pest activity
on any tree can have implications for all
trees in a stand.  These surveys are
designed to complement silvicultural
surveys carried out by BCFS, but not
replace them.

BCFS surveys could tally all trees to
identify serious pest problems. Alterna-
tively, stand-alone pest surveys along the
lines of POYS could be developed.



18

3. FRDA treatments were completed in all
but one of the cases selected.  FIDS  field
staff, with the cooperation of BCFS
Silviculture staff, were able to obtain the
necessary records and successfully locate
the field sites to conduct a detailed insect
and disease survey in 234 young stands
previously treated under FRDA.

Continued cooperation and close liaison
at the regional and district level is
beneficial to both the BCFS and Forestry
Canada, enhancing the quality of pest
surveys in young stands.

4. Assigning severity codes to individual trees
is very subjective, consequently a range of
codes can be assigned to the same pest or
pest damage according to the individual
surveyor's experience.

To ensure uniformity in assignment of
severity codes to pests and pest damage,
insect and biotic diseases have been
assigned a severity code number according
to the incidence and severity of damage.
These codes are automatically assigned by
the POYS data analysis program for 1993.
The abiotic and mammal damage
categories will still be assessed subjectively
by the surveyor.

5. Electronic data recorders for collecting,
storing, and transferring POYS data were
successfully tested, eliminating the need
for paper forms.

The use of data recorders for pest
surveys should be encouraged. Five
additional data recorders have been
purchased by FIDS to ensure increased
speed and accuracy of data entry and
analysis, and more efficient and reliable
collection of information.

6. Not enough information has been collected
to establish any connection between pests
and silvicultural treatments or biogeocli-
matic zones.

Continued pest surveys of young
stands are needed to ensure expansion of
the database being developed by FIDS.
POYS surveys and the developing POYS

data bank provide an invaluable, uniform
record of pest activities in all types of
stands in every biogeoclimatic zone and
forest district in the province.  The
strength of the data lies with this volume,
uniformity, and representativeness.  These
data will continue to have many
applications for forest managers.  At the
stand level the survey summaries for
individual stands can be attached to the
corresponding opening files at the district
level, and used for reference when
planning silvicultural treatments.   As the
data bank grows it will provide solid data
relating directly to the health of
regenerating stands on a regional,
provincial, or biogeoclimatic unit level.
The information could also be used to
reveal patterns of pest activity in relation
to a range of geographic or applied
management parameters.

7. Heavy brush problems were recorded at
18% of the sites, the same level as in 1992.
Severe vegetation competition was
observed in 20% of the stands where brush
eradication/control was the silvicultural
treatment. Continued periodic monitoring
of brush competition should be encouraged,
and  should include sites that have already
been treated for brush problems.

There is a need for a standard,
objective, and easy-to-use brush competi-
tion classification system that includes
future projections.  Current methods rely
on a subjective evaluation based on field
experience and some technical information.
The stands were also evaluated using static
descriptions (i.e., the competition at the
time of evaluation), and did not include the
possibility of future brush competition.

The lack of an accurate and easy-to-use
brush competition classification system is
the major problem in deciding whether or
not a stand has a brush problem.  FIDS
will be assessing competition during the
1993 surveys in the same way as pests —
on an individual tree basis and with an
assigned severity code.  The assessment
will use tree height versus vegetation
height, proximity of vegetation, and
amount of vegetation cover.  Projections of
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potential competition problems will also be
assigned to the stand based on the above
parameters and the silvics of the particular
competing species.

8. Root diseases may be the single most
devastating pest in young stands today.

All plantations slated for spacing or
other silvicultural treatments should first
be surveyed for pests, and where root
disease is found, spacing should be delayed
until more intensive assessments have
been made.

9. Despite current rules and regulations,
mistletoe still occurs in plantations after
treatment.  These stands could easily be
lost by rotation age.

Stands should be surveyed after
treatment to ensure that all mistletoe-
infected trees have been removed.

10. It has not been possible to date to relate
serious pests (those that impact  severely
on the stand) to unchanging parameters
(such as aspect, elevation, biogeoclimatic
zones).  Identification of such relationships
would flag openings for district staff.

Continued surveys are required and
should emphasize increasing the number of
stand parameters assessed and expanding
the computer program to search for
relationships.

11. The stand manager needs to know the
future impact at free-to-grow and at
rotation, as well as the what the pest is and
its intensity within the stand.  Also, the
manger has to know the options and costs
in managing different pest problems.

The development of a pest-spread and
intensification model such as the decision
support system being developed by ESSA
should be encouraged.
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APPENDIX 1

Pests Found In FIDS POYS

Defoliators

Choristoneura biennis − Two-year-cycle budworm
Choristoneura occidentalis − Western spruce budworm
Coleophora laricella − Larch casebearer
Coleotechnites spp. − Needleminer
Dioryctria spp. − Dioryctria
Scythropus spp. − Scythropus
Zeiraphera spp. − Bud moths
Zelleria haimbachi − Pine needle sheathminer

Sucking Insects

Adelges cooleyi − Cooley spruce gall adelgid
Cinara spp. − Giant conifer aphid
Mindarus abietinus − Balsam twig aphid
Pineus spp. − Gall and bark aphids
Elatobium abietinum − Spruce aphid

Woody Tissue Feeders

Cecidomyia piniinopis − Gouty pitch midge
Cicada spp. − Cicadas
Hylobius warreni − Warren's root collar weevil
Ips spp. − Ips beetles
Petrova albicapitana − Northern pitch twig moth
Pissodes strobi − White pine weevil
Pissodes terminalis − Lodgepole terminal weevil
Magdalis spp. − Magdalis

Stem/Branch Diseases

Atropellis piniphila − Atropellis canker
Atropellis pinicola − Atropellis branch canker
Cronartium coleosporioides − Orange stalactiform blister rust
Cronartium comptoniae − Sweet-fern blister rust
Cronartium comandrae − Comandra blister rust
Cronartium ribicola − White pine blister rust
Endocronartium harknessii − Western gall rust
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Needle Casts, Blights and Rusts

Chrysomyxa ledicola − Large-spored spruce labrador tea rust
Davisomycella ampla − Pine needle cast
Didymascella thujina − Cedar leaf blight
Elytroderma deformans − Elytroderma disease
Hypodermella laricis − Larch needle blight
Lophodermella concolor − Lophodermella needle cast
Lophodermium pinastri − Pine needle cast
Melampsora occidentalis − Conifer-cottonwoood rust
Meria laricis − Larch needle cast
Pucciniastrum epilobii − Fir-fireweed rust
Pucciniastrum vaccinii − Hemlock-blueberry rust
Rhabdocline pseudotsugae − Douglas-fir needle cast
Schirrhia pini − Red band needle disease
Sirococcus strobilinus − Sirococcus tip blight

Dwarf Mistletoes and Broom Rusts

Arceuthobium americanum − Lodgepole pine dwarf mistletoe
Arceuthobium tsugense − Western hemlock dwarf mistletoe

Root Diseases
 

Armillaria spp. − Armillaria root disease
Phellinus weirii − Laminated root rot
Inonotus tomentosus − Tomentosus root rot

Animal Damage

Bear
Cattle
Deer/Elk
Moose
Porcupine
Squirrel
Vole
Sapsucker
Grouse
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Abiotic

Competition
Cedar flagging
Drought
Flooding
Frost
Ice/Snow/Hail
Mechanical
Nutrient deficiency
Poor form
Poor site
Windthrow
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APPENDIX 2
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APPENDIX  3

POYS - Severity Index

SI1. Pest-free.

SI2. Negligible or very short-term damage, i.e.:

• light defoliation caused by insects feeding or needle diseases
• light bud damage through any means

SI3. Loss of current growth potential, i.e.:

• moderate to severe loss of buds through insect feeding, tip blights, frost, etc.
• moderate defoliation caused by insect feeding or needle diseases
• Endocronartium branch galls
• branch die-back caused by insect feeding, disease (except 

Cronartium spp. rusts), frost, etc.

SI4. Some net loss of volume and/or significant long term loss of growth 
potential, i.e.:

• needle disease (first year) in the severe category (if 90%)
• top die-back because of terminal weevil activity or 

environmental damage such as drought or frost
• active Cronartium spp. branch cankers
• mistletoe infections
• severe Adelgid type branch galls
• browsing

SI5. Life-threatening or severely deforming, i.e.:

• H. warreni feeding at root collar
• root rot infections, I. tomentosus, A. ostoyae, etc.
• severe defoliation caused by insect feeding
• repeated, severe needle infections
• active stem cankers or galls, i.e., Cronartium ribicola, C. 

coleosporioides, C. comandra, Endocronartium harknessii.

SI6. Recently dead - grey or red standing.
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APPENDIX 4

Pest Impact Codes

• based on the sum of %trees/severity index/stand.
• SI=Severity Index (i.e., SI1 = Severity Index 1)

Impact I - No Action Required
• No impact, pest-free.
• These are stands where 100% of the trees were pest-free (i.e., SI1).

Impact II - Consider Reassessment in 4 years 
• Minor damage, occasional significant volume losses.
• 70%>SI3
• 25%>SI4>0
• 3%>(SI5 or SI6 or SI5+SI6)>0

Impact III - Consider Reassessment in 2 years
•  Significant current volume loss and potential long-term; reassess within 2 years.
•  SI3 >= 70%
•  5%> (SI5 or SI6 or SI5 +SI6) >=3%
•  50%> (SI4 or SI4+SI5 or SI4+SI6 or SI4+SI5+SI6) >=25%

Impact IV  - Consider conducting a more intensive survey
• Significant long-term volume losses, possibly resulting in not 

satisfactorily restocked (NSR) stands.  Immediate action.
• 5%>=SI5 or SI6 or SI5+SI6
• 50%> (SI4 or SI4+SI5 or SI4+SI6 or SI4+SI5+SI6)
• If root disease is present
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APPENDIX  5



29

APPENDIX  6

Explanation of silvicultural treatment codes

SPACE   =    Spaced
PLANT   =  Planted, Fill-planting or Rehabilitation plant
CBW     =    Chemically brushed and weeded
MBW     =   Mechanically brushed and weeded
PRUNE   =    Pruned
FERT    =    Fertilized
MIST    =    Mistletoe control
MTRAILP =    Mechanical planting trail preparation and plant
MSCALPP =    Mechanical scalping or screefing and plant
SNAG    =    Snag felling

Explanation of Biogeoclimatic Zone codes

SBS     =    Sub-Boreal Spruce
CWH     =    Coastal Western Hemlock
ICH     =    Interior Cedar Hemlock
ESSF    =    Engelmann Spruce Sub-Alpine Fir
MS      =    Montane Spruce
IDF     =    Interior Douglas-fir
BWBS    =    Boreal White and Black Spruce
CDF     =    Coastal Douglas-fir
MH      =    Mountain Hemlock
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Percent trees affected, by pest, for those stands rated as Impact Category III, by biogeoclimatic zone
and region, POYS survey, 1992. Forest Insect and Disease Survey, Forestry Canada.
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